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NNPOEKTHUPAIE HA CUCTEMOT 3A EKCILNIOATAIINJA
HA JAI'VIEH BO IIK BPOJ-THEOTUHO CO HUKJINYHA
MEXAHMN3AIINJA 3A CJIEJHUTE IIET r'OAHN

Enun3zatera [lecanocka', 3opan Ilanos?

AncTpakTt

[TpopomkyBameTo Ha BeKOT Ha padotata Ha TE bumosa 1,2 u 3 e BO
[IMPEKTHA 3aBUCHOCT Off IPEOCTAHATHTE PE3EPBU HA jarjeH 3a MPOMU3BOACTBO
Ha eJleKTpuiHa eHepruja Ha P. Makenonuja. Bo ugHnHa Ke ce ekcruroatupa
jarmenoBuoT eneprenc opn Pymaukor I[IK  bBpoo-I'weomuno co BKymHA
ekcruoaTauyonu pedepsu of 31.25x10° Tonwu jarseH, Koj Tpeba faa o6e3b6enu
2.000.000 ToHu jarsieH roquIuHO. Bo 3aBUCHOCT Off FTOAMIIHOTO MPOU3BOAICTBO,
[M3ajHUPAH € CUCTEMOT 3a jarjieH, MpecMeTaH!d ce KOJMYMHUTE Ha jarjieH U
MefycliojHaTa jaJJOBUHA, IOCEOHO 3a CeKOj CJI0j W MPUKa3 Ha 3aBPIIIHU KOCUHU
Of1 MICKOIIOT Ha jarJyieH 1 Mef'ycliojHaTa jaJoBMHA CO IMKIMYHA MEXaHU3alHja.

Kunyunu 360poBu: mexnoaozuja, KoAUHUHU, CAOEBU, jA2AEH.

DESIGNING THE SYSTEM OF COAL EXPLOITATION IN BROD-
GNEOTINO OPEN PIT MINE WITH CYCLIC MECHANIZATION
FOR THE NEXT 5 YEARS

Elizabeta Desanoska, Zoran Panov

Abstract

The continuation of the work of TE Bitola 1, 2 and 3 is in direct correlation
with the remaining reserves of coal for electricity generation of R. Macedonia.
In the future the coal resource of open mine Brod-Gneotino will be eksploted
with total exploitation reserves of 31.25 x 10° tons of coal that should provide
2.000.000 t of coal per year. Depending on annual production a system for coal
is designed, the amounts of coal and the slag between the layers are calculated,
separately for each layer and the final slopes of the excavation of coal and the
slag between the layers with cyclic machinery is displayed.

Key words: technology, quantities, layers, coal.

1) EJIEM Al Ckomje, PEK Burona, I1E Pyguauum ,,CyBomon”

2) Yuusepsurer ,,l'oue [demues” — lltun, ®akynreT 3a NpUPOAHU U TEXHUUKU HAYKU
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Bosen

3a m3paboTka Ha ycekoT 3a oTBopame, [IK Bbpoo — 'neomuno Geie
aHraxkupa efieH potopeH 6arep SRs 2000 u emen 6arep apernaju Em 6/45. o
feHec e (popMupaHa 3aBplIHATA MCTOYHA KOCHHA 1 pabOTHATA 3anajiHa KOCHHA
co fiBe pabotru etaxu 3a mpeu BTO u BTopn BTO. Barepor apernaju Em 6/45
paboTH Ha UCKOI U NpepilyBame Ha jalloBUHATA Ha JOaT HAa poTOOArepoT U
OTKpUBambE Ha jarseHoT 0 KpoBuHA. Co TOa € OBO3MOXKEH UCKOI U Ha jarJeHOT
O TIPBUOT jArJICHOB CJIO] T.€. 3all0YHyBa NpBaTa hasa Ha pa3Boj Ha KOMOT Koja
Tpae ycioBHO net roguHu. Co oriief Ha [0CTa HENPAaBUIIHOTO 3AJICTHYBaHbe
Ha jarJeHOT BO OBOj Jiell HAa KONOT M PacjlOeHOCTa Ha jarJIeHOBUOT CJIOj,
MCKOIIOT Ha jarJIeHOT Ke ce M3Be/lyBa CO XUApPAYJIMIHM POBOKONAYM U MCTUOT
ce TPAHCIOPTHpa CO KaMMOHM IO MOOWIIHUTE JPOOMIIMLM, a MO APOOEHETO
ce tpancnioptupa 1o TE Bbumoaa. VickonoT Ha MefyciojHaTa jaloBuHa Ke ce
M3BeyBa CO XUJPAYJIMYHU Oarepy, TPAHCIOPTOT € CO KAMUOHM M Ke ce ofjiara
Ha HajBopellHo ojtaramuuire. OTKako Ke ce co3fafaTr ycjaoBH, MefyciojHaTa
jaloBUHA Ke ce ofJiara Ha BHaTpelIHo ojyiaramuiire. OcHOBa 3a U3paboTKa Ha
0BOj Tpy/J Ke MpeTcTaByBa CUTYyalMOHaTa KapTa Ha KomoT of 28 ¢espyapu
2011 roguHa ¥ NONPEYHU U HAJIOJKHU PYAAPCKO-TEOIOIKY TPOUIIH.

I'eonomky KapakTepuCTUKU HA JIEKUIITETO

Jlexxwmreto bpod - ['Heomuno e JEeTalIHO WCTPAaKeHO CO NIAOWHCKO
aynuewe, Bo nepuop of 1974 no 1992 roguna, npu IITO C€ U3BPLICHU CUTE
NpUAPY>XKHA WCTPaKyBamba W WCNHUTyBama (TEOJIOMIKH, XUAPOTEOJIONIKH,
WHXKEHEPCKO-TeOJIONIKN, TeOMEeXaHNIKn 1 xemuckn). [lameopemjedoT, kako
¥ WCTOYHHOT JIe7l Ha GACeHOT Ce WM3TPajieHu Of] MPEeTNaJe030jCKA T'HajCEeBU
M MUKAIMCTH, TAalNe030jCKM KBapl - rpaduTHU IMMIKPWIH, (PUIATH U
apI‘I/UIOHII/ICTI/I TpanrpecuBHO Bp3 naneopesjeoT JexKar:

Oa3anHara (HOHI/IHCKa (pammja),

— TPOAYKTHBHATA jarJeHoCHaTa (hopMalyja u
—  KPOBUHCKHOT CEIMMEHTEH KOMIUIEKC.

BazantHara dammja, co mebemmua op mpeky 100 m, e o cuBO3eneHN
necony, vyakamm W TimHU. HajBucokoro HMBO Ha 6a3anHaTta ampja e
NPETCTaBEHO CO MPOIYKTUBHA jarJieHOCHA popMaliyja.

[MpomykTnBHATa jarfieHOCHA (popMmainyja TpPeTCTaByBa XETepOreH
CeIMMEHTEeH KOMILIEKC Off (panyja Ha CHBO3EJICHMKABHU TMecoiy (MeryciojHa
jalmoBMHA) W TOBeKe jarjieHOBW cioeBd. KymyrnarmBHaTta pebGenmHa Ha
MefyciiojHaTa jasoBuHA ce B Bo Trpanumure off 0,5 m go 30,70 m. 3a
KapaKTEepUCTUKUTE U CTIeHU(PUIHOCTUTE Ha jarsieHoBaTa (popManyja MoKat a
Ce M3HecaT CJIECAHUBE KOHCTATALN:
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— BO MCTOYHHMOT fedl, (hopMalyjaTa ce paciiojysa;

— peGelMHaTa Ha TIOEMUHEYHNUTE jarjeHoBH ciioer € o 0,2 mo 7,5 m;

— KyMyJIaTWBHA JicOeJIMHa Ha TIOEMHEYHNTE jarJiecHOBU CJIOEBU, CE JIBYKU
on 0,40 m po makcumannu 17,20 m, ofHOCHO NpecMeTaHa BO MPOCEK 3a
[eJI0TO HaofammITe febemmHaTa n3Hecysa 8,57 m;

— KOH 3amaJf, jarJIeHOBHUTE CJIOEBM Ha rosiemMa jyabounHa MHTepdepupaaT
BO €JICH IO IBa jarJIeHOBU CJI0ja, a MaKCMMastHaTa febemmHa € mo 11,2 m;

— pebenuHaTa Ha jarsieHocHaTa popmarmja e o 121,3 m;

— peslaTMBHATA Jy1ab04YMHA Ha 3ajeramwe € of 7,8 m go 222,80 m.
KpoBHHCKHMOT celMMeHTeH KOMILIIEKC JIEXKV Ha KpOBMHATA Ha jarJIeHOCHATA

¢opMmanyja 1 € IpeTCTaBeH Off INMOLEHCKN (haly Ha TIECOIM U AlIEBPOJIMTCKO-
JIATIOPOBUTH TIIVHIIN, KAKO ¥ KBAPTEPEH CEIMMEHTEH KOMITIEKC.

dammjata Ha mecony, KOja € CO KapaKTEePUCTHUYHA CHUBO3EJICHMKAaBA
60ja, ©Ma CBOj KOHTHMHYWTET Ha TPOCTHUPAE, HEMOCPEHO Ha KPOBMHATA
Ha jarjeHocHaTa copmaiyja u pebemmaa of 1,3 mo 22 m. Pammjata Ha
AJIEBPOJIMTCKO-JIATIOPOBUTH TIIMHIM CE TPOTEra KOH MCTOK, NCKIMHYBA M Ce
ry6um, a KoH 3amaj 1o 100 m. [Ipeky cepujaTa Ha aJeBpOIMTCKO-JIATIOPOBUTHTE
[IIMHIY JIeSKW KOMIUIEKC Ha MPETaJoKEHW TJIMHW W Pa3HO- TPaHyJMpaHd
MIECOLM, CUTHO /IO CPEHO3PHM TIECOYHUIIN I KOHTJIOMEPaTH.

Konrnomepatu (6aHKOBUTM M KOMIAKTHHM), CO BP3MBO Of] CWJIMKATHA
npupopa 1 MOKHOCT of okoury 20 m. Ha jyro3samay nma cnaTkoBojiHA KapOoHaTH
Y TpaBepTUHU co iebenuHa 1o 90 m. KBapTepHuTe Haciaru ce pacCupoCTpaHeTu
Ha TOJIeM TPOCTOp M C€ MPETCTaBEHW CO J[BAa TEHETCKW THIA: AEIyBUjATHO-
NpPONYBUjaJTHU Y aNyBUjAJIHU CeVMEHTH. [leyBHjaTHO-IPOTYBUjaTHATE
CEIMMEHTH C€ Off TIMHOBHUTO-TIECOKJIMBU JIMTOJIOMIKKA 4YieHoBU. [lo 6oja ce
pBeHO—Kaeasn (JlemyBrjaiHa IPBEHNIA). AJTYBUjaTHUTE HACJIaru (TIECOLH U
YaKaJii) ce BO jy>KHUOT W 3aIlaiHAOT [Iedl.

I'eoMexaHMYKM KapaKTepUCTUKM HA paGOTHATA CpeIuHAa

Bp3 ocHoBa Ha cWTe foceramHd TE€OMEXaHWYKH WCIHATYBamkba Ha
3acTaleHnTe JIMTOJIONIKH YICHOBH Ha JIesKHITeTo bpoo-I Heomuro,Bo Tadena
1 ce gafgeHn yCBOEHWTE BPEMHOCTH Ha (PM3MUKO-MEXaHWYKWUTE MapamMeTpu Ha
OJIJIEJIHATE JIMTOJIOIIKA YJIEHOBU.

OrpanunuyBambe M KOHCTPYKIMja Ha MPOCTOPOT 33 CeJIeKTHUBHO
OTKONMyBame

OrpaHn4yBameTO Ha MPOCTOPOT 34 CENIEKTUBHO OTKOMYBAHKE € M3BPIICHO
BO COTJIACHOCT CO CO3HAaHMjaTa 3a JIEXKUIITETO, PETMCTPUPAHH BO [EJIOKYITHATA
reosiolika JIOKyMeHTalyja, KO ce MPUKaKaHW Ha PYapCKO-TEOJIOMIKATE
npocuin Ha KonoT. KoHcTpyKipjaTa Ha 3aBpIIHMTE KOCMHH HAa TIPOCTOPOT 32

d
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CEJIEKTUBHO OTKOITyBakbe € N3BPLIEHa BP3 OCHOBA Ha nogarouute of ['aBHUOT
PYIapCKu NPOEKT, OHOCHO TeXHMUKMOT MPOEKT 3a reOMEeXaHnKa BO 30HaTa Ha
YCEKOT Ha OTBOPAIbE.

IIpecMeTKa HAa KOJMYMHM jarjieH W MelyclOjHA jaloBMHA 3a MeT
roguHa

KoncTpyKkupjaTa Ha IPOCTOPOT 3a CENEKTUBHO OTKOMYBAE HA jarjeH u
MerycIlojHa jaJIoBMHA TI0 TOIMHY € JIa/IeHa Ha CTMKa 2. AHAIM3UPaHU ce TIoBeKe
HAJIOKHU 1 TIOTIPEYHU PO WM 1 C€ HANPaBEHH TMPECMETKH 32 KOIMYMHATE
HA jaryieH MO CJIOEBM BO OTPaHMYEH MPOCTOp, MOCEOHO 3a CeKoja TOfnHA U
KOJIMYMHU Ha Mel'ycliojHa jasioBuHa. Bo orpaHnyeHnoT mpocTop ce ondaTeHn
YEeTHPH jaTJICHOBH CIIOEBH, KOW CE OIBOSHH CO TPY METyCJ10ja Off jasloBHHA (CITMKa
1). CornacHo co M3BPIIEHOTO OrpPaHNYYBakE HA OTKOMYBamke 1 00paboTeHaTa
rpacguyka JOKyMeHTalija, 3BPIIeHa € TpecMeTKa Ha KOJMMIWHNUTE Ha jarjieH u
MeTycIIOjHaTa jaJlOBMHA Ha TOj mpocTop. [IpecMeTkaTa Ha KOJMYMHUTE jarjieH
1 MeryCII0jHa jaJIOBMHA BO OTPAHNYEHHUOT MPOCTOP € U3BPILIeHA [0 METOfaTa Ha
napajiesiHy npocpuim (tadeaa 2).

M360p 1 onuc HA MECTOTO U HAYMHOT HA OTBOpame

M360poT Ha MECTOTO Ha OTBOpame Ha TMOBPUIMHCKWOT Kom bpood -
I'heomuno e n3BpIIeHO cO ['MaBHMOT pyAapcKu MPOEKT, T.€. OTBOPAETO
Ha JIEKWIITETO 3alovyHyBa Off MCTOYHATA CTpPaHa Ha KOMOT, CO Mpasel Ha
HarpenyBame KOH 3amajl u ceBepo3anaj. Ha cimka 4.a. e gajgeH naHopaMcKu
npukaz oy konot IIK Bbpoo - 'hHeomuno op jyromcrodHa crtpaHa, Kajie €
3aMoYHATO CEJIEKTUBHOTO OTKOIYBAame CO JUCKOHTMHYHpAHAa MeXaHW3alyja.
OTBOpameTO Ha KOMOT Ke Ce BpIIM CO TpHMEHa Ha JIMCKOHTMHYHpaHa
orpemMa, OIHOCHO CO MpUMEHa Ha Xuppayiuyan Oarepu. OTKOMYBameTO ce
BpIIN NIAOMHCKYM CO BUCHMHA HA €TaXKUTe 0 5 m, BO GIIOKOBM CO TIpaBel] Ha
HarpenyBame CeBep - jyr U 00paTHO, a (PPOHTOT Ha HANPETyBame € Off NCTOK
KOH 3arafl. ['eHepaHnoT pacropef] Ha OTBOPAE €:
OTKOnyBame Ha KPOBUHCKATA OTKPHBKA;
OTKOMnyBame Ha MPBUOT jarJIEHOB CJIOj;
OTKomnyBame Ha MPBaTa MerycJIojHA jaJIOBHHA;
OTKOMnyBame Ha BTOPHOT jarjeHoB CJI0j;
OTkonyBame Ha BTOpaTa Mef'yCliojHa jaJlOBHHA;
OTKOMNyBame Ha TPETUOT jarJIEHOB CJI0j.
OBoj reHepayieH pacropef] Ha OTKOMYBame, OTHOCHO OTKOMYBAaHmETO Ha
CEKOj Off HApPEIHUTE CIIOEBM MOKE Jla Ce BPIIM KOTa BO MPETXOAHUOT CIIOj ce
c¢opmupa 010K CO LIMPUHA O MUHMMYM 80 m.

SNk W=
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TexHon0mMKM NpoLec Ha eKCIIIoaTalja IPH CeTeKTHBHO OTKONYBambe

TeXHONOLWKHMOT MpOLEC Ha CENEKTUBHO OTKOIYBame Ha OTKpPMBKATA M
jarneHoT e neprHUpaH co NPUMEHa Ha JUCKOHTUHYPaHa ONpeMa, XMapayIniHUA
6arepu 3a KOMawe U TPAHCIIOPT CO KAMUOHU Kunepu (cnuka 4.8.). TpaHcnopToT
Ha OTKPMBKATa Ke Ce BPLIM 10 HAJBOPELLIHOTO OfIarajIMUITEe 1 CO CO3/1aBambe Ha
YCJIOBH 32 BHATPELLHO Ofjlarame, OTKPUBKATa Ke Ce Ofjlara Ha BHATPELLHOTO
OflJIarajuiITe.

JarmeHoT ke ce OTKOmyBa CO XWApayJIW4yHM Oarepu, a TPaHCIOPTOT
[0 ApOOMIMYHATA TIOCTPOjKa, KOja € JIOIMpaHa MOKpaj MCTOYHATA TpaHWIA
Ha KOTIOT, K& ce BpIIM CO KaMUOHHU-Kunepu (cimka 4.r.). OTKOmyBameTo Ha
jaloOBMHATA M jarJeHoT Ke ce BpIM AJabWHCKM, Taka INTO TPAHCIOPTOT Ha
MaTepujaloT Ke ce BpIIM, TJIABHO, IO KPOBMHATA HA jarJIEHOBHOT €TaX KOj
0BO3MO>KYBa HempeyeH TpaHcrnopT. Ha opjenHu penHuOy TpPaHCIOPTOT MO
eTaXkl Ke ce BpLIM M [0 KOPOBMHATA HAa OTKPMBKAaTa, 6€3 HEKOM MOroJeMu
npo06siemMy, OPajii CIyLUTakbeTO Ha HABOTO HA IOJI3EMHUTE BOJIM CO OTBOPAETO
Ha IabMHCKUOT 6710K. OTKOIMYBaHkETO HA jaJIOBUHATA U jarJIeHOT Ke Ce BPIIN
BO MOJETAXKM, MAKCUMYM JI0 5 m, KOJIKY 1ITO U3HECYBa fiopaTHaTa AjlabMHa Ha
XHMIpayJIMYHNOT Garep ¥ IMprHA Ha 6JI0KOT Ha oTKonmyBame 10 m. Ha cimka 3 -
TEXHOJIOLLIKATA IIEMA Ha CEJIEKTUBHO OTKOIYBakbe Ha jarJIeHOT U jaJIOBUHATA CO
AMCKOHTMHYHMPaHAa TEXHOJIOTHja € JafieH PacnopefoT Ha XuApayIndHu Oarepu n
NaToT MO KOj Tpeba f1a ce ABMXKAT KAMMOHUTE [0 HAJIBOPEILIHOTO Of/IarajmIuTe,
Kajie mTo Tpeba fia ja ofyiaraat MeryciiojHaTa jaloBUHA.

Bucuncka nopgenéa Ha macure Bo hyHKIHMja o HAYMHOT U OoNpeMara
3a OTKOMYyBame
OTKOMyBamkEeTO HA jAJIOBMHATA W jarJIeHOT Ke Ce BPIIM CO XUJPAyJINIHU
6arepu co o6parHa Jjionarta. ['eHepaiHO, BUCMHCKM OTKOMYBamkEeTO Ke ce BPII
CEJIEKTHBHO BO CIIOEBU, 03rOpa-HA/Oy TI0 CJIEJHUOB PEOCIIEN:
— I jarnenos cnoj;
— I mefycnojua jamoBuHa;
— II jarmenoB c1oj;
— II MefycnojHa jaoBuHa;
— I jarmenos coj;
— I mefycnojHa jaioBUHA;
— IV jarnenos cinoj.
JIOKOJIKY jarJieHOT He € OBOJIHO OTKPUEH (MCUMCTEH) TOTAlll YNUCTEHETO
Ha jarJIeHOB CJIOj Of Taa KPOBWHCKA jaJIOBMHA K& Ce BpIIM CO OyIIoXep.
Jlo3upanaTa janoBuHa ce cobupa Ha AodaT Ha XUAIPAyJINIHUOT Oarep.
HcuncteHnoT mpB jarJeHoB ClOj, MCTO Taka, K& Ce OTKOMyBa CO
XWfIpayJIMyHn 6arepu co BUCHHA JI0 5 m. AKO MOKHOCTA Ha jarJIeHOT € MoroJjieMa
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o 5 m, ce (popmmpa 1 BTOp NOfieTaxK. AKO BO jarJIeHOBUOT CJIOj UMa MPOCIIOjKA
Of] jaJIoBWHA CO MOKHOCT off 15 cm | moBeKe, HEOMXOJHO € a Ce OTKOMyBa
cenieKTUBHO. Toa 3HauM BO TakBU Cly4yau 6arepoT ro OTKOMYBa jarJieHOT JIO
NpOCIIojKaTa, a TOToAa YNCTEHETO Ha jaJIOBMHATA Of MPOCIIOjKaTa ce BPILIM CO
nomolil Ha 6yJoxep. Ha oBoj HAuMH ce 0BO3MOXKYBa IIOMAJIO OCUPOMAIITYBakhe
Ha jarJieHOT, OJIHOCHO NOfo0pyBamke HAa KBAaNWTETOT Ha jarsieHoT. Oue
TEXHOJIOIIKHY OTEPAL| Ce OJIHECYBAaTH 3a IPYTUTE jarJIeHOBU CJIOCBU.

[IpBaTa MerycinojHa jaJlOBMHA ja COUYMHYBAaT TJIMOIEHCKM MECONM 4uja
npoceyHa MoKHoCT m3HecyBa 10,32 m, mTo 3Haum Ke ce popMupaar iBa eTaxka
no 5 m.

Bropara mefyciojHa jasioBUHa MCTO Taka ja COYMHYBAAT TUIMOIEHCKU
Mecoly CO MpOceYyHa MOKHOCT off 6,8 m, IITO 3HaYM Ha OfPEfieHU JIEJIOBH,
MOKPaj OCHOBHHOT €TaX Off 5 m, Ke ce (hopMupa ¥ TOfIeTaXK CO BUCHHA 70 2 m.

HapsopemHo 1 BHATPELIHO OJIaraJjuIITe

3a oparame Ha KpoBMHCKaTa M MefyciojHara janoBuna ofi [IK Bpoo
I'Heomuno co MUCKOHTHHYWpPaHA OmNpeMa Ke ce MCKOPUCTH MPOCTOPOT jy>KHO
on opmupanoTo HafgopewmHo ofaranumTe co I BTO cucrem (SRs 2000 n
ZP 6600) (cnuka 3).

OBa e HajoBOJIHATA JIOKAllja 3a Ofijlarare Ha jaJOBMHATA TMOPAIH
CJIETHOBO:

— €O ojIarame Ha jaJJoBMHaTa Ke ce ¢ropmupa ,,popT Kuma*“ Ha MacuTe Off
I BTO opnaranuinTe 3apagy crpedyBambe Ha IBUXKEHE Ha OJJIOXKECHUTE
Macu o, oggraradot ZP 6600;

—  TIOBOJIHU TPAHCMIOPTHU TATHUINTA;

— TOBOJIHU TpaHcnopTHU pacTtojanuja (o 1.000 go 2.000 m).

Bp3 ocHOBa Ha W3BpIIEHUTE aHAIM3W Ha PYAPCKO-TEXHOJOMIKUTE
npowi Ha KOMOT W JWHAMUKATAa Ha WCKOM, YCJOBM 32 OJjlaramke Ha
jaJoBMHATA BO OTKOMAHUOT MPOCTOP BO NMpBa rofuHa He nocrojat. [lopaan Toa,
[EJIOKYMHATA jaJIOBMHA Off MpBaTa TOAMHA HAa EKCIJIoaTalyja K& Ce OfIFIOKU
HAa HAJ[BOPEIHOTO ojjiaraiviiTe. BucuHaTa Ha eTakwTe 3a Ofjlaramke Ha
jaJoBMHATa BO BHATPEIIHOTO OJjlarajuiiTe Tpeba /la M3HECyBa HajMaIKy 5
m, co 1es mofgoOpo fia ce 30ujaT ONIOKEHUTE Mach, OHOCHO Jia ce TIofo0par
reoMeXaHWJIKUTe TapaMeTpy Ha OJJioXKeHaTa janoBuHa. CHUTYpHOCHOTO
pacTojaHue moMery OTKOMHMOT (PPOHT Ha HajAsIab0KMOT eTaxX U (PPOHTOT Ha
ofnarame Tpeba na msnecysa S0 m. Bo oTkomannoT npocTop fia ce hopMupaar
TPW €TaXXW CO BHCWHA Off 5 M, OJJHOCHO BKYIHATa BHCHMHA HA OJNIOKEHUOT
MaTepujan a e o 15 m.
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3amTUTa Ha NPOCTOPOT Off MOBPIIMHCKU M MO3eMHHM BOIH

Bo 30HaTa Ha yceKoT Ha OTBOpame 3a npudakame W eBaKyamnuja Ha
MOBPIIMHCKNATE W TIO[I3EMHUATE BOJIM € TIOTPEeOHO a Ce HampaBW M3Befda Ha
clieHIBEe 00jeKTH:
—  eTakHU KaHaJiu,
—  €Ta>KHU BOIOCOOMPHULIY,
— LEHTpaJIeH BOOCOOMPHUK CO TIPEIyMITHA CTAHUIIA.

Eraxxanre xaHamm ru mpudakaaT BOAUTE KOM CE€ ClieBaaT Off €TaxKuTe
KoM ce BpeMeH:M win moctojuu. [locTojHure KaHaimm ce m3paboTyBaaT Ha
ceBepHaTa, MCTOYHATa ¥ jy>KHATa TPaHMIA HA KOMOT, MOAieKa BpPEeMEHHTe
Ha 3amajHaTa ctpaHa. CUTe BOM Off €TaKHUTE KaHAJIM Ce CIpPOBEMyBaatr o
€Ta>KHUTE BOJOCOOMPHUILM WM UPEKTHO CE CIPOBEAYyBaaT BO LIEHTPATHUOT
BOofocOOMpHUK. ETaxkHnTe KaHamm Ke ce m3paboTaT co XUApayJimueH Oarep
co wmpuHa of 1 m u gnadourHa ox 1 m. BogocobupHuuuTe npercraByBaaT
OCHOBEH 00jeKT Ha HEJMOT CHCTEM Ha 3allITUTa Off TOBPIUIMHCKY W TIOfI3eMHA
Bogu. [lomoxk6ara Ha BOOCOOMPHUIIMTE 3aBUCH Off KOH(UTypanyjata Ha
MOJIMHATA HA jarJeHOBMOT CJIOj BO ofipefieHa (hpa3a Ha pa3BOj HA OTKOIHUTE
pabotun. Toa 3HauM [eka BOJOCOOMPHMIMTE K€ ja MEHyBaaT CBoOjaTa
MECTOMNOJIOK6a BO 3aBIUCHOCT Off IPOMEHATa Ha HWBEJIETaTa Ha jarJieHOBHUOT
CJI0j, Kako U moTpebaTa off (popMHpame Ha BHATPEIIHOTO ojprarammmTe. [1o
notpeba Ke ce M3BeyBaaT 1 JIOKAIHN BOOCOOMPHUIM Off Kajie IIITO BOJIaTa CO
MOTOITHY MyMITM K€ CE€ €BaKyMpa BO UEHTPATHUOT BOIOCOOMPHUK.

3aKkay4oK
Bp3 ocHOBa Ha M3BPILIEHNTE AHATM3M U IPECMETKH , MOXKE JTa Ce KOHCTATHPa
CJIE[THOBO:

— CenekTHBHaTa €KCIUIOATALMja CO PMMEHA HAa JUCKOHTHUHYHNPaHa OrpeMa
Ke OBO3MOXKMU:
—  OTKOMNYyBam¢ Ha jarJeHOBUTE CJIOEBU CO Majia MOKHOCT,
— TIOTOJIEMO WCKOPHCTYBaHe 1
— moma’o pa3baKyBame Ha KBAJIMTETOT HA jarJIeHOT.

—  YcmoBor (2.000.000. T jarmen/rof.) ja HaJoOXyBa TmoTpebaTa Of
aHraXXnpame Ha OMpeMa CO MOroJIeMU KanaluTaTUBHI MOXKHOCTH.

— 3apaau 3rojieMyBame Ha CTETIeHOT Ha BEPOjaTHOCT HA PYIHUTE pPe3epBU
BO OTPaHUYEHHOT MPOCTOP, MOTPEGHO € [Aa ce M3BPILIAT JIOTIOIHUTETHN
FEO0JIOLLIKY UCTPAXKHU paboTH.
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Tabeaal - TeoMexaHUYKM KaPAKTEPUCTUKHU HA pabOTHATA CPEIMHA
Table 1 - Geomechanical characteristics of the working environment

Pepen . I'eomex. o3HaKka
6poj Bun na marepujan Geotechnical | ¢ (kN/m?) | @ () | © (IZN/
Type of material . M?)
Number sing

1 Yakanm nmecoKImMBr GW, GP GFs 0.0 33.00 21.00

2 Tleconm yakanecTu SP, SW 0.0 28.00 20.10

3 Tpenen (TR) 31.35 19.63 15.62

4 |IpaumHa necokimBo MI, ML 2463 | 1611 | 18.62
TJIMHOBUTA

5 |Mlecoun sarmmeri SFc, SFs 8.00 1765 | 18.74
NpaIMHECTH

6 |’armenosaramka - OH, OI/OL 2500 | 1420 | 16.96
opraicka

7 Jarnen ) 50.00 24.00 12.67
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TMeresEma-
X — I jarmemsos CImoj
(2} — IT jarmemo=s cmoj
&> - I JarTmeEos CIIoj
) — TV jarmemos conoj

III - I MefycmojEa jamosmE=Ea

IZ’ - IT merycimojEa jamoBEEA
EI - IIT agefycnojEa jamosmEa

Cauxka 1 - lllemaTcku IprKa3 Ha jarjieHoBaTa cepuja
Figure 1 - Schematic representation of the coal series

A XAIO A STATOA

Cauxka 2 - I1IK Bpop 'HeoTnHO - orpaHnyeHo nosie 3a UCKOII 110 TOAMHI
Figure 2 - OM Brod-Gneotino-limited field for excavation through the years

|



DakyJsTeT 3a MPUPOJIHU U TEXHUIKY HAYKU
TTPUPOIHIM PECYPCH Y TEXHOIIOTUN Ynusepsuret «[one [emues” — Itun

Tabeqa 2 - PexanuTyanyja Ha PeCMETaHU KOJUYUHY MO TOJMHH
Table 2 - Summary of calculated amounts by years

PG Mo rognHu Jarnen Merycn. janoBuHa Moocnoiak
-9P- Through the Slag between the P I8
Number Coal Intercalation

years layers
(T) (W) (M)
1 1-Ba rog 2 668 666,41 2 645 130,49 283 397,10
2 2-pa rog. 2 053 109,52 3262 908,42 19 816,05
3 3-Ta rog. 2 080 830,43 3245 182,54 0,0
4 4-tan 5-Tarog 4 120 620,84 5766 469,5 51 227,1
5 BkynHo 14 919 690,95 354 440,25

T

Cauka 3 -TexHoIIOIIKA 1IEMa Ha CEJIEKTHBEH MCKOII CO UKIIMYHA MEXaHM3auja
Figure 3 - Technological scheme of selective mining with cyclic mechanization
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Cauxka 4 - Tlanopamcku npuka3 Ha [IK Bpon ['HeoTrHO u upkiimyHa MexaHu3auuja
Figure 4 - Panoramic view of the OM Brod-Gneotino and the cyclic mechanization
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UDC: 62221 CrtpyueH Tpyn

NNPOBJIEMU U NEPCIIEKTUBU HA COBPEMEHUTE
TEXHOJIOI'! 3A OTKOIIYBAIBLE HA IBPCTHU KAPIIN

Camko Banos', Hukonunka [Jdonesa', Mapuja Xayu-Hukomosa'

AncTpakT

Peanm3upanuTe NpoekTM BO TPafe>KHUILTBOTO BO TrojieMa Mepa T
MoJI3yBaaT MpPUOOMBKUTE Ha TEXHOJIOTMjaTa 3a MEXaHW4Ka eKCKaBalyja Ha
uBpcTUTe Kapnu. Pynapckara uHgycTpuja, ak, o gpyra cTpaHa, c¢ yIITe ce
Haofa BO (pa3a Ha UCTPaxKyBame U OTKPMBAHkE HAa 3HAYajHU IPOHAJAOLU CO
KOMIITO O ce MeXaHU3Mpaa, a I0T0a U aBTOMAaTU3Upaa eKcioaTagyjaTa Ha
pyAaTa, Kako M TPOLECUTe Ha MPOOMBae TYHENU BO JIENIOT HA PYOHOCHUOT
CEKTOp.

Ienta Ha OBOj TpyR € fa ce ONMIIE [ENOKPYroT Ha [EjCTBO Ha
MOBJIEKYBAYKUTE KPYHA TNPUCYTHU Kaj pOTALMOHO-JAYHUTE MAIlVHH,
MpobJeMUTE U NMEPCHEeKTUBUTE CO KOM CE COOYYBaaT MPU OTKOMyBAaHETO Ha
uBpcTuTe Kapnu. McTpaxkyBaHU M JUCKYTHPaHU Ce pa3iMyHu (paKTOpU KOU
MOXKe€ Jla MOCTaBaT OfIpEeIEH! OrPaHUYYBamba BP3 MOTEHUMjATHATE arIdKaluK
Ha TIOBJIEKYBAYKUTE KPYHU TPH PYJAApEHETO Ha LBPCTUTE KapIu, 3ae[JHO CO
OMIMUTE LITO I'M HyJjaT AJITEPHATUBHUTE TEXHOJIOTUM.

Kunyunu 360poBU: pomayuoHo-1auHi MAuuHiL, eKCKA8aulja Ha yepcmu
Kapnu, acucmeHuuja co 600eH MAA3, NOBAEKYBAYKU KPYHU, CUHMEMUUKU
asamu, abere.

PROBLEMS AND PROSPECTS OF CONTEMPORARY
EXCAVATION TECHNOLOGIES FOR HARD ROCKS

Sasko Ivanov!, Nikolinka Doneva!, Marija Hadzi-Nikolova'

Abstract

Projects in civil engineering have greatly benefited from the mechanical
excavation of hard rock technology. In the mining industry, on the other hand,
is still searching for major breakthroughs to mechanize and then automate the
excavation of ore and drivage of access tunnels in its metalliferrous sector.

1) ®akynreT 3a NPUPOAHU U TEXHUYKU HAyKu, IHCTUTYT 3a pyfapcTBO, Y HUBEP3UTET

T one [demues” - Itun
Faculty of Natural and Technical Science, Mining Institute, University “Goce Delcev” - Stip
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The aim of this study is to extend the scope of drag bits for roadheaders in
hard rock cutting. Various factors that can impose limitations on the potential
applications of drag bits in hard rock mining are investigated and discussed
along with alternative technology options.

Key words: roadheaders, hard rock excavation, water jet assistance,
drag bits, synthetic tools, tool wear.

Bosen

MexaHnukaTta eKCKaBalpja € JIOKakaHa KakKo eKCTpeMHO edUKacHa
TEXHOJIOTHja 32 KOHTMHYMPAHO OTKOMyBamke Ha MaTepujaiy Off KJjacara
Ha jarJieHOT W WCHapyBauykuTe Kapnu. EKCKaBalMOHWTE TEXHOJIOTUM 32
NPOCEeKyBalke Ha LBPCTM Kapmy COApPXKAT CYUITMHCKM TEPCTEKTHBU Ha
CEJIEKTHBHO pyJapeme, KOHTUHYUPAHOCT M aBTOMATH3alyja Ha ONepanunTe,
CIOPEIEHO CO AYMYeYKO-MHHEPCKO-TIPEHOCHUTE CHCTEMH KOWIITO CTpajaat
nopagd UMKJIMYHATA TpPHUPOfia HA HUBHUTE omepayud. Bo MomeHToT,
PACTIONIOXKIIMBUTE TEXHOJIOTMM 32 KOHTMHYMPAHO MPOCEKYBaH-e Ha KapruTe,
TeHEePAJTHO, CE OTPAHNYEHHM 32 OTKOMYBAH-E Ha PEJIATUBHO ,,MEKW KapIu’ IITO ce
OJKY HA BUCOKWTE KANMTAHU ¥ TEKOBHU BJIOKYBarha, KAKO 1 Ha POOIIeMUTe
IITO MOTEKHYBaaT Off MPUPOfiaTa Ha (PM3MUKKUTE BEIMUYMHM HA MEXAHWYKHOT
W3ajH.

Porammono-naynurte (roadheaders), poTanuoHO-NMPOOHMBHATE MAIIUHI
(TBMs), Kako U JIpyry pacnoJiOKJIMBUA MalllMHU 32 CEYEH-€ Ha KapIiu, [J1aBHO,
KOPHCTAT JIBA TUIA HAa CEKAYKH aJIaTH - 3apeXXyBayM U TMOBJIEKYBAYKHU MUKOBH.
3apexyBaunTe, TEHEPAJIHO, CE€ TOBP3yBaaT CO CEKAuyKWTe Olepaiyy Ha
POTaLMOHO-TIPOOMBHUTE MAILMHU 3a IEJOCHO MPOCEKYBamke Ha 4eJ0TO U Ce
CIOCOGHM 3a CeUere Ha UBPCTU KapMy CO €HOAKCHjaJTHAa MPUTHCHA BPCTHUHA
(UCS) on 350 MPa. Uctute ce orpaHdyeHd 3a MpHUMEHA BO TPOEKTHTE 3a
n3pab0TKa Ha TyHeJIM BO 00J1acTa Ha IPajieXKHULLITBOTO.

Poranpono-nayanTe MammHA CO HHUBHWTE TOBJIEKYBAaUYKM  alaTh
(cnukal), op ipyra cTpaHa, ce ¢paBopu3Mpaat 3a pyAapcku onepauyu, nopaau
HHMBHaTa (PpIEKCUOMITHOCT U JIECHO PAKyBame M CO HUB MOXKAT YCIIEIIHO Jia ce
OTKOIyBaaT Kapnu CO eIHOaKCHjaHa nmpuTrcHa upctrHa o 80 MPa, moneka
MaK MOTEIIKNUTE POTAMOHO-TIPOOVBHY MAIIIMHN MOXKE JIa MTPOCeKyBaaT Kapmnu
KaJie Taa rojieMuHa fjocturiysa u go 100 MPa.

OyHIaMEHTAJIHOTO OrpaHUYyBalk€ Ha CIOCOOHOCTAa 3a CeYeHe Ha
[BPCTHU KapNy NpY HaJIMUHYBaHkE HA €JHOAKCHjaTHATA MPUTHCHA IIBPCTUHA Off
npubauzkHo 100 MPa npousnerysa o JIMMUTHpaHaTa IBPCTUHA HA KAPIIUTE, T.€.
coouyBame co nBpcTuHa norosiema oxg 100 MPa. 3a na ce octBapu Toa, HoTpeOHa
€ MHOTY TTOToJieMa MOKHOCT Jia 6ujie TPaHCMUTHPaHa MPEKy CeKAuKNTE alaT 3a
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fa ce HanykHe kapnara. Cenak, co mocToeyKaTa TEXHOJIOTHMja 3a OTKOIYBambe
Ha LBPCTU KapIM, 3rOJIEMyBAaEeTO CAMO HA MOKHOCTA Ha MallMHATa HEMA Ja
[OBEfie 10 MPOAOJLKYBalke Ha BEKOT Ha ajnaroT. [loHaTamy, mpu eKcTpeMHO
rpyou ycnoBu Ha paboTa, TEHEPUPAHOTO KOJIMYECTBO HA TOIUIMHA HEMOBOJIHO
BJIMjae BP3 KapaKTEPUCTUKUTE HA MAaTEPHjasiOT Of KOJIITO € M3paboTeH ajlaToT,
LITO YLLITE NOBEKE I'o yCJIOXKHYBa NPOOJIEMOT CO BEKOT Ha ajaToT.

AcucTteHnyjaTa co BOAEH Mila3 € NMOTBPAEHO jeKa I'M NMoAoOpyBa OBHE
¢akTopu, Taka IITO C€ OCTBAapyBa MOJOJr paboTeH BeK Ha anaToT. Ilopapu
TOA, BO LIEJIOKYNHATa KOH(pUrypalyja Ha AU3ajHOT HA MALMHATA 33 CEUYEHE Ha
LBPCTH KapIy € MpuaTeHo AeKa ajJaToT MMa II1aBHO 3HAYCHE.

3rosieMeHaTa MOKHOCT Ha MallMHATa M KPYTOCTa KOW Ce MOTpeOHU 3a
OTKOIYBakbhe Ha LIBPCTUTE KApNy CE YILUTE [jBa HOBM OrPaHMYyBauyku (pakTopa,
HO cenak, nepOopMaHCUTE HAa MaTepUjajoT Off KOj € u3paboTeH BPBOT Of
NMKOT € MOTBPJEHO fieKa MpeTCTaByBaaT IVaBHaTa npeuka. Bo mefyspeme,
MCTpaXKyBauuTe IPOJO/LKYBAaaT CO MCTpaKyBaukaTa paboTa 3a HOBM
MPOHAjIOLH.

JleHec BO MHOTY MCTPa’KyBauyky LIEHTPM C€ MHMLMPAHU MCTPaKyBadyKH
nporpamu, co LeJl fja ce A00ujaT KBAaHTUTATUBHMU I0jaCHYBakba 3a Pa3IMdHU
¢hakTOpH, KaKo IITO C€ KOMIIOHEHTUTE HA CHJIaTa HA CEUere MPUCYTHU Kaj
MOBJIEKYBAUKUOT ajlaT MPU OTKOMYBAHETO HA HUKE M HEKOW MNpPUAPY>KHU
TUMOBU PYAA, KAKO TPAHUTOT W THAJCOT — MHOTY aOpa3uMBHM Kapmu Co
e/THoaKcHjaHa mpuThCcHA uBpctuHa off 33 MPa, ma ce no 350 MPa, a6emeTo
Ha CEeKAuyKMUTE ajlaTy U KoM ce (paKTOpUTE IUTO BJMjaaT Ha JOMOT Ha ajaroT.

Kaxko nen ce nocraByBa 1 yTBPAYBawbeTO Ha (paKTOPUTE IUTO IO HOCAT
NOTEHIMJANOT 3a TNpPOLIMPYBAake HA TOPECNOMEHATUTE OrpaHMdyBamba MpH
ACHCTHMPAHO CEYeHe CO BOAEH MJja3, MPUMEHATa Ha Pa3jiM4yHU MaTepujaiu U
reOMEeTpPUM Ha ajiaToT, ONPEfieNyBakbeTO Ha e(DeKTUTE Off OP3MHATA HA CeUeHe
Y N03MLKMjaTa Ha BOICHUOT MJla3, Ce BO HACOKA HA OCTBApYBakbe€ HA ONTUMAJIHU
YCJIOBY Ha MPOLIECOT HA CEUEH:E.

2. OCHOBHU IPOMEHJIMBH HA NPOLECOT HA ceyeme IBPCTH Kapnu

[Ipe3enTrpany ce 6pojHM TEOPHH 3a IPOLIECOT HA CEUEHHE CO MOBJIEKYBAYKH
NMKOBM 32 J1a Ce ONULIE MEXaHU3MOT CO HOEJHOCTABEH! TEPMUHU M MATEMATUIKH
U3pa3u, CO HaMepa Aa Ce MOCTUIHE IUTO MOf0oOpo pa3dupame Ha MPOLECOT
Ha Ceuere, KaKo 1 Jja ce NMofo0pu AM3ajHOT U Ha MMKOBUTE M HA MallMHATA.
Pa3znuunyn acnekTu 3a ceuerme Ha KapnuTe CO NUKOBU CE NPE3EHTHUPAHU Off
CTpaHa Ha UCTPAXKYBAYUTE.

Kako pesyarar Ha HIMpPOKMOT OOEM Off YCJIOBH IPU KOM CE€ OJfIBMBA
NPOLECOT Ha CeUeHe, er3UCTUPAAT KOH(IMKTHY TOIJIEN ¥ Pa3MUCITyBatba, HO
cernak HeKOU BOOIMILUTYBAama C€ UCTAKHATH, TaKa LITO MOXE /1a Ce mocMaTpaar
KakKo (pyHIaMEHTAIHU OCOOMHU Ha MPOLIECOT HA CEYEHE CO MUKOT:
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1. U cunure Ha ceyewe M HOPMAJIHHUTE CUIIM pacTaT CO IMOPACTOT Ha
IabouyMHaTa Ha CEYEHE 3a CUTE NUKOBA. BO MOBEKETO OKOJHOCTHU
MOPacTOT € MOBeKe UK OMAJIKY JINHEAPEH;

2. Crnemm¢puyuHara eHepruja onara co mopacToT Ha ijab0ounHaTa Ha Ceuerhe,
Ha TOYETOKOT 6p30, a MoTOa MaJIKy MOOABHO, IOCTUTHYBAJKHU OfipefieHa
MHUHMMAJTHA BPETHOCT, M0 KOjallITO €(hUKACHOCTA HA TIPOLIECOT Ha CeUeHe
ce HamaJTyBa CO MOPacTOT Ha /Tab0uYnHAaTa;

3. Cunwnre Ha ceveHe M HOPMAJIHUTE CUITM OTlaf'aaT HeJIMHEapHO CO MMOPACTOT
Ha HamajHUOT aroj Ha anatot. HeroBara onTrmaiiHa BpeTHOCT ce CMeTa
meka Tpeba ga O6upe 20°, MO Koja IBpPCTWHATA HA MUKOT W HETOBUOT
OTICTaHOK Ce Xa3apj.

4. YTBpReHO e JileKa MopacTOT HA CHIIUTE Ha CEeYeHhe W HOPMAJTHUTE CHIIN
€ TpUOMKHO JIMHEApeH CO efJHOAKCHjalHaTa MPUTHCHA LBPCTHHA HA
Kapmara, lofieka Kopeanujata co IBPCTHHA Ha MICTETHYBambe Ol MOKesa
7a Guje ITOCBOjCTBEHA 3a JIAGOPATOPUCKU YCIIOBH, TIOPAJIU TOA IITO JIOMOT
Ha KapraTa HaCTaHyBa NPY NCTETHYBAbE;

5. Kaj nukoBuTe co 06/IMK Ha JJIETO, CHITNTE Ha CEUSHe Y HOPMAITHUTE CHJITH
pacTar co MMpHHATA Ha TIMKOT;

6. Crnopen HEKOM aBTOPU CHIIUTE Kaj IMKOT, 32 HOB aJlaT, Cé HaMallyBaaT Co
MOpacTOT Ha 33aIHMOT aroJj Ha ajmaTtoT iAo 30°, Jofeka nmak cropef Apyru,
ce TBPJIU /IeKa MOCTOM HaMalyBame ce /1o 5°;

7. Dbp3unnTe Ha ABMIKEH-€ HA MMKOT HEMAAT HeKOj 3a0eniexxuTeneH e(hekT Bp3
CUIINTE Ha CeYeHe WM TaK Bp3 crienuuIHaTa eHepruja, Kora abemeTo
HE € MMPUCYTHO KaKo (pakTop;

8. CeuemeTo co e Ha HM3a Of] NMMKOBYU MOfIpa3dupa jieKa CeKoj MUK MUHYBa
Bp3 KapmaTa mo efieH pepmocnefi. Bo Bpcka co Toa, cekoj MUK ja mma
MOXKHOCTA Jla BIMjae Bp3 pesijecpoT CO3AafieH CO MPEeTXOAHUOT MUK Off
HU3aTa. BpegHocTa Ha ONMTUMATHMOT OJHOC TIOMEry pacTojaHujaTa Mefy
pe3oBuTe U IIab0YMHATA HA CeYeHe 32 NMMKOBUTE CO HamajHa TOdYKa €
YTBpPAIEHO fia Bapupa off 1,5 mo 3, Bo 3aBUCHOCT Off TUTIOT Ha Kapmara.

3. BimjaTrennu (pakTopu Bp3 BEKOT HA aJaTOT

Bo nenemrHo Bpeme, BonppamM-KapOUIOT € HajuecTo MPUMEHET MaTepH]jall
3a M3paboTKa Ha aJaTUTE 3a CeUYeHe MOpaji HEerOBUTE KapaKTEPUCTUKU -
pellaTMBHO BHCOKAaTa IBPCTMHA W W3pa3eHara >KuiaBocT. Llenmmor KopuceH
BEK Ha CEKayKMOT MUK Kaj CeKoja MallhHA 3a OTKOMYBame € BO 3aBHCHOCT
O] HEroBaTa OTHOPHOCT Ha aberme U OTIOPHOCT Ha CO3JlaBame Ha (PpakTypH,
HITO MOBPATHO 3aBUCH Of OfIPE/ICHN MapamMeTpH, Kako IITO ce reoMeTpujaTa
Ha MHMKOT, ONepaTuBHUTE (haKTOPHU, KAPAKTEPUCTUKUTE HA MATEPUjANIOT O]
KOj € M3paboTeH MUKOT, KaKO0 M KApaKTEePUCTUKUTE Ha KapraTa KOjallTo ce
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oTkomyBa. OHa ITO € aKTYEJHO € IITO TI03HABAKETO HA OBME apaMeTpH HeMa
T06po MpoyyYeHa Mef'y3aBUCHOCT U IIITO TPEAIBUIYBAmHETO HA BEKOT HA aJlaTOT
ce ymTe € BO onuTHa pa3a WM MpeTcTaByBa mporec co rpemka. Cenak, 6u
MOKeJIO Ia ce MMa TPHUIOOMBKA Off TIO3HABAKETO HAa MEFyCeOHMOT OfJHOC Ha
a0eHhETO Ha AATOT U €(PMKACHOCTA HA CUCTEMOT 34 CEUYCH-E.

3.1. 'eomeTpuja HA NUKOT U onepaTUBHU (PaKTOPHU BIUjaTeTHU BP3
ademeTo

Jlenec ce Bo ynoTpe6a, TIIaBHO, [IBa TUTIA TUKOBU: padujaanu i KoHycHu. 1
Kaj IBaTa Off HUB BapypaaT HaMaJHUTE arjiv, TEOMETPUCKUATE OO, HAUMHOT
Ha KOj ce MpUKaueHW KOH MAIllMHATa, a Ce pa3iNKyBaaT W MO POTAIMOHOTO
IBUKEH-E 32 BpEMe Ha onepanyjata Ha ceuewme. Kaj Tpetnor tum, kpynume
co yoap Hawanpeo, € HampaBeH oOWj Jla c€ MHKOPIOpHpaaT MO3WTHUBHUATE
[PTU Off IBaTa TOPECTIOMEHATH THUMA 3apajii MOo0pyBame Ha ONepaTUBHATA
e(pUKaCHOCT.

[IpoyuyBamaTra HanpaBeHH 3a WCOWTYBamke HA BIMjaHUETO Ha
reoMeTpucKkaTa KOH(UTypanyja M onepaTuBHUTE (PAaKTOpH Bp3 abEHmEeTO Ha
aJIaToT JOBEJIE /IO CIIeIHNBE KOHCTATAIWN:

1. TloBekeTo amaTé OTMOpHM Ha abeH€ MMAaT TOJIEM HETaTHBEH aroi |
3a00JIEHN Ceuna;
2. Hekou opi ucTpaxKyBauuTe MMAAT MPE3EHTUPAHO NMOAOOPEHA OTIHOPHOCT

Ha aberbe Kaj alaTuTe CO 3a00JICHA CEUMIa;

3. MWpeanHuWoT anat 3a ceuerme 6u Tpebao 1a mMa oONIMK Ha JIETO CO ToJieM

HaraJieH MPefieH arodl M 3a/IeH arojl Ha YNCTEHhE BO TpaHuIuTe nomery 5°

n 10°;

4. Kpynara 6u Tpebaso fa 6uie celeKTUpaHa Cropeyt Hej3MHATa OTHOPHOCT

Ha abewe U (PpakTypupame, I0AeKa, NaK, OOJMKOT Ha BPBOT Of] alaTOT

He 6u Tpebano fa Ouie 3HavyaeH hakTop MpU MPOLEHKUTE BO TEKOT Ha

LEJIUOT PaOOTEH BEK HA ajaToT;

5. PapujamHrTe BpPBOBM CE€ MHOTY MOOP30 CKIIOHM Ha abeme OTKOJKY

KOHYCHWTE aJIaTH;

Konycnute anaTtu, mak, ce MHOTY TIOTIOJITIOSKHH Ha (PPUKIMOHO NCKPEHHE;

Cunure Kaj amaToT W CHEUM(UUYHATE EHepruyd Cce 3rojieMyBaar

MIPaBOMPONOPIMOHAIHO CO TIOPACTOT Ha M3abeHaTa paMHa MOBPIIMHA HA

anarTor;

8. CwumTe Kaj alaToT ce BO KOHTMHYMPAH TMOPACT CO ITTab0YMHATA Ha CEUCH-E
Y pacTOjaHNeTO Mery pe30BUTe, IOfieKa, MaK , HAMaHATE aryiv Kaj anaTuTe
CO aTak BO TOYKA MMaaT 3HauaeH e(pekT Bp3 ceKaukaTa e(puKacHOCT.

9. TIlopacToTHa Op3MHATA HA CEYEHE,0COOEHO KOTa € HAIMUHATO KPUTUUHOTO
HHBO, TTPEN3BUKYBA 3rOJIEMEHO abeme.

o
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3.2. Binjanne Ha KapakTepuCTHMKUTE HA KapmaTa Bp3 NMpouecoT Ha
ateme

CenMMeHTHHATE Kapny CKOPO CEKOraill e TIIABHUOT THI KapNy Kaje IITO
MOBJIEKYBAUKNTE aJlaTW MMAaaT OCTBAPEHO 3abesiesKuTeNeH ycrnex. 3HaudajHu
KapaKTEepUCTHUKM HA CETMMEHTHNTE KapIH IITO BIIMjaaT BP3 BEKOT HA aJaToT ce
OTIpefIeJIeH! CO COIPXKMHATA Ha BPCTU MUHEPAIH (BOOOMYAEHO TOa € KBapIOT,
HO HE MOpa Jla € CeKOraIl Taka), AMMEH3UMTe Ha 3pHATa M HUBHATA arJlOBUTOCT
Y IEMEHTHHATE MaTepHjaJiu.

OrpannyeHa npuMeHa Ha TOBJIEKYBAauUKMTE ajaTh € 3a0enekaHa Kaj
BYJIKAHCKWTE W METaMOP(HUTE KapMH IITO Ce OJKM Ha HUBHATA CBOjCTBEHA
JaKOCT, KaKo U JIETpaiupadyknTe OCOOMHN HA alaToT.

HajBoo6nuaeHOTO MEPIMBO CBOjCTBO HA KapTaTa IIITO BIIKjae Bp3 aOeHeTo
Ha alaToT € Hej3MHaATa abpasusHocm. [IponopuuoHanHaTa 3aBUCHOCT TOMery
COfIp>KMHATA Ha KBApIOT M abpa3nBHOCTA € yTBpfieHa off cTpaHa Ha West. Kaj
[BPCTUTE Kapmu, (PPOHTAITHOTO abeHme MPEeAN3NKyBa JIYIITEHE W CTPYyrame
Ha Kapouyiot. [loronemo pacnarame co abeHeTo ce MpoAyLHpa NpH IymieHe
BO rpaHuT. [Ipu w3BegyBame Ha ymiera BO MECOYHHIW U TPAHUTHU KapI,
abpa3uBHOTO abeme € M03a0esIeXXIMBO, 0COOEHO Kaj TIeCOYHNIUTE 60TraTh co
KBapIl, OTKOJIKY Kaj TOIBPCTHOT 1 TIOMAJIKY aOpa3nBeH IPAaHNT; TPETIIOCTaBEHO
€ 7ieKa yapHAOT 3aMOp Ce 3roJieMyBa JIOKOJIKY y/lapHaTa eHepruja € BO IopacT
NpY 3rOJIEMEHN CTANKW Ha MPOANpPamke Ha alaToT.

Marepujanure of KoM ce M3paboTyBa ajaToOT 3a CeueHe M HEroBUTE
KapaKTepUCTUKKA MMAaT IMPEKTHO HOCEYKO BIMjaHUE BP3 aOEHEeTO Ha alaToT
Y Bp3 HETOBMOT KopuceH BeK. CeleKkiyjaTa Ha MOrO[[HN MaTepyjalu 3a ajaToT,
NPy 33/]a7ICHN OTIEPATUBHY YCIIOBH M3UCKYBa COOJIBETHA TPIKa.

4. Boagpam kapoup - MmaTepuja 3a n3padoTKa Ha ajaToT 3a cederhe

Bondpam-kap6uoT € HajupriMeHyBaHMOT MaTepujai 3a n3paboTKa Ha
anaTtu 3a ceuewe. Pakropure WITO MMAAT CBOj Ofipa3 Bp3 nepgopMaHCUTe U
BEKOT Ha BOJI(ppaM-KapOMIOT Ce€ CHJIHO 3aBUCHM Ofi CYpPOBMOT Marepujan u
TexHosorujata Ha oopadoTka. Fowell u Altinoluk rm mokpmBaat oBue acriekTn
BO HUBHMTE TPY/0BU. COCTABOT M MUKPOCTPYKTypaTa Ha KOHCTUTYEHTUTE Ha
BOJI(ppaM-KapOuIOT BO KpajHa JIMHHUja TY ONpPeesTyBaaT HETOBUTE (DU3MUKA U
MEXaHUYKN KapaKTePUCTHKH.

KobanTor u jarmepomoT ce Haj3HauajHATE KOHCTUTYIWOHM Bapujabim
1Py NPOM3BOJICTBOTO Ha BOJI(PpaM-KapOMIOT CO MOroiHa MEIaBUHA Ha jaKOCT,
NPUTHCHA LIBPCTHHA, KAKO 1 LIBPCTHHA Ha nonpedeH jioM. KobanToT ce Haofa BO
panrot of 6 1o 15 % - TesKWHCKH, ofieKa, aK, TEOPETCKaTa COAp>KMHA Ha YICT
BosippaM MoHO Kap6wp e 6,12%. Cekoja MpeKyMEPHOCT MJIM HEOCTATOK Ha
jarnmepop Bo rpanviuTe 60,11 nma 3HavaeH epeKT Bp3 jakocTa U BPCTUHATA.
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I'enepanno rtnegaHo, KakBu OWJIO TPUMECH Off HEUNCTOTHM, KakKo
JKEJIE3HNOT XPOMUT, HUKEJIOT, COfiaTa WM CyJIpypOoT MOXe Jla pe3yaThpaar
BO ciaba KOMOMHAIMja HA jaKOCT M IBPCTHHA. Manm AofaToly Ha TUTAaHUYM
Kapowun (3 - 5% TEXXWHCKH), CeTTaKk 61 MOXKeJIe /1a To TIoNpeydaT OKPYIHYBAHBETO
Ha 3pHATa ¥ MOPacTOT Ha UBPCTUHATA, 6€3 PUTOA Jia BIIMjaaT Bp3 UBPCTUHATA
Ha MOTMPEYHNOT JIOM.

[TonennakBo 3HaYajHA € KOHTpOJAaTa Ha AMMEH3MMTE Ha 3pHaTa. JakocTa
U TIPUTHCHATA [BPCTHHA CE 3TOJIEMYBaaT CO OMalameTO Ha JAVMEH3WWTE Ha
3pHara, JofieKa, MaK, MOCaKyBaHW BEJIMYMHM Ha 3pHATA 32 OCTBApyBame Ha
HajaoOpa UBpPCTHHA Ha MorpeyeH jJoM ce 1 pm g0 3 um.

[Topo3HocTa BO CTpyKTypaTa Ha MelllaBrHATA € HeMOCaKyBaH mapameTap.
BucokunoT nmopo3ureT AoBefyBa 10 TOCTUTHYBAHKkE HAa HEJJOBOJIHA IBPCTHHA Ha
MOMNpeYeH JIOM, HO Kaj IBPCTUTE METaJM Ce OCTBapyBaaT BUCOKW T'YCTHHH C&
10 99,5% u BooOMUYaeHO € NpUCyTHA YHU(OPMHO paclpefesieHa, IITO U He €
TOJIKY IIITETHO.

4.1. OmreryBama Kaj anature o BojippamM-Kapous

Bondpam-kap6uioT € KpT MaTepujalt i € MHOTY MOLBPCT KOT'a € ONTOBAPEH
CO HaNOHM Ha IPUTHCOK OTKOJIKY HAallOHW HA UCTEeTHyBare. Heroara uspctuna
Ce 3ajakHyBa NpW TPHUAKCHjaJHO onToBapyBame. CIefcTBEeHO, In3ajHepuTe Ha
KPYHHM UMaaT 3a [IeJ1 /la OCUTypaarT fileka reoMeTpyrjaTa Ha KpyHaTa M HAUMHOT Ha
HEj3UHOTO ONTOBApyBamke HEMA J1a MPUYMHAT KPyHaTa fa 61e OnToBapeHa co
HAMOHUTE Ha NICTETHYBAE BO TEKOT Ha MPOIIECOT Ha ceuerse. FicTo Taka, oHamy
Kajie IITO TOA € MOXKHO, 61 MOXKeJIe /la Ce TIOCTaBaT HAArpaon Off IEMEHTHPaH
BOJIppaM-Kapouy] Bp3 TEJOTO HA alaToT, HA TAKOB HAUMH IITO TPUAKCHjaJTHA
KOMIIPECHBHY HAIIOHM Ce TpHMeHyBaaT Bp3 Haarpagoure. Hacnporu osue
MEepKH Ha TPEeTNa3nMBOCT (TpemynpefyBamba), YMETOLTe Ha KpyHaTa ce
KpIIAT Ha efieH KPT HauMH, 0COOEHO Kaj uBpctuTe Kapmu. Efen on riaBHuTe
(pakTOpH OTOBOPHM 32 BaKBMOT THII HA JIOM € YOAPHOMO ONMoeapyearbe Ha
KpYyHaTa; yIapHOTO BJMjaHWE WHIyIMpa OpaHOBM Ha KOMIPECHUBHUTE HATIOHU
BP3 YMETOIMTE HA KPYHATa, KOUIIITO CaMO IETTYMHO ce peplieKThpaar Ha3af Off
PacHoJIOXKIMBUATE CIO00HY NOBPILIMHU BO OOJIMK Ha OpaHOBU HA HAIIOHUTE HA
WCTETHYBaE, IITO € U MPUYNHA 32 JIOM.

Bo Hekou apyru ciyyam, 3amopom MOXKe Jia TIPeAU3BAKA CO3/laBambe Ha
MOCTENeHO pacTevka MyKHATHHA MPY CEKOj IUKIIYC, ce lofeka He ce ckpim. Co
[eJ1 /la Ce CIpevyrd ¥ MUHAMI3KPA OBOj THIT HA LUKIIMYEH JIOM, 3HAYAjHO € i ce
MUHUMU3VPAAT BUOpAIMUTE U MOTPEOHO € KPYTO BOJIEH-E HA KpyHATa.

JloMoT MOXKe fa ce MojaBM Kako pe3yaTaT Ha ciaboTo MpPUCYCTBO
Ha KapOWJOT CO HMCKA XXWJIABOCT M LBPCTVMHA HA UCTETHYBAaHke, HA MOPH BO
KapOujoT WM nak jaeden Bap. TEHKMOT Bap OBO3MOXYBA HAllOHUTE J1a OupaT
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TPAaHCMWTHPAHN KOH HOCA4YOT Ha Haarpajgdara, Kaje ITo THe Ke Owpjar
npuylIeHn 6e3 rmojaBa Ha OLITeTyBame. BrucokaTa cofapsknHa Ha KOOAJT, UCTO
TaKa, o CIpedvyBa Y/JapHUOT JIOM, HO KaKO pe3yJITaT Ha HUCKATa jaKoCT foafa
[0 TIOrOJIEMM OLUTETYBaka NOpPaJu A0pa3uBHOTO abeHE.

4.2. TemnepaTypu NpHCYTHM NPU ONepaldM Ha cedyeme M Kaj
BOJI(PpaM-KapOMIHUOT ajaT

MexaHnuKknTe, XEeMHCKHTE U METANypPUIKUTe KapaKTepUCTHKU Ha
MaTepujanuTe 3a n3paboTKa Ha ajlaTH Ce, 9YeCTO MaTh, TEMIepaTypPHO-3aBHCHH,
Taka MTO KOj Omii0o aGHOpMalieH MOopacT Ha TeMmIeparypara BO TEKOT Ha
OTIEpalATe Ha CEeUerhe¢ AUPEKTHO BiMjae BP3 KApaKTEPUCTUKWATE Ha ajaToT,
Kako INTO Ce jaKocTa W UBPCTMHATAa. Bp3wHMTE Ha JIBIKEHE Ha ajaToT,
TeHEePAJHO, ja HAMAHYBAAT BpeIHOCTa Of 1 m/s ¥ BO TEKOT Ha KOHTHHYHpaHaTa
orepaiyja, BPBOBUTE Off alaTOT OM MOKeJe Jia AOCTUTHAT MHOTY BUCOKHU
temrieparypu, Bo panrot of 600°C mo 900°C. Bondpam-kapbugauTe anatu
Npy Taka BUCOKM TEMIEPATYpU TMOYHYBaaT a OMEKHYBaaT, MOpPajy IITO ce
NPUYVMHYBa HECAKaHO abere W pepaH JIOM Ha KpyHaTa.

5. Anatu 3a ceueme O KOMIIAKTeH NoJuKpuctaned qujamaut (PDC)

TexHosornjara 3a ceyewe Ha UBPCTU KapI JIOJITO BPEMe € BO ToTpara
M0 MaTepujany 3a n3paboTKa Ha CHHTETHUKH ajlaTH 3a CeUeHe IITO K& MOXKe
J1a TY MOfTHECAT PUTOPO3HUTE OTIEPATHBHY YCIIOBU M BO ICTO BpeMe Ke paborar
monro u 6p3o. OBOj TUM Ha WCTPAJHOCT Kaj alaTUTE MOCTAaBYBAa PACTEUKH
Oapama 3a MOBUCOKA OTHOPHOCT Ha aOpa3MBHO abewe, KaKo M OCOOMHU
Ha kunasoct. IIITo ce ogHecyBa, Mak, O MPAILIAKETO 32 a0pa3vBHO abewe,
[IEHEC Ha pacrioyiarame Ce ajaThTe Off KOMMAKTEH MOJMKPUCTAICH JijaMaHT
(PDC), co 5-6 matu morosema jakocT OTKOJIKY OHaa Ha BOJI(ppaM-KapOUIOT.
Cemnak, PDC e MHOTY NOOCETJIMB HAa KPTH JIOMOBU OTKOJIKY IIEMEHTHPAHUOT
BOJI(ppaM-KapOuj1, NOpagu Toa ITO HEropaTa (ppakTypHa xumnasoct € 45 MPa,
BO criopefba co 76 MPa Ha Bondpam-kapouoT co cofapskuHa o 6% KobanT.

TpaguuponanHo, abpa3uBHO abeme € MOXKHO Kaj CHUHTETHYKUTE
IVjaMaHTH, KOTa NCTUTE Ke ce MpUMEHaT Kaj jaipennte kpyHu. Cemak, oBue
[VjaMaHTH ce CKJIOHM Ha CHWJIHA TepMHUYKa Jlerpafalyja Nmpu TeMIepaTypu
nosucoku off 500°C. AnatuTe co BpBOBH Off CHHTETHUKH IMjaMaHTH yNaTyBaaT
rojieMy BeTyBama KaKo ClIelHa TeHepalyja Ha alaTh 3a CeYeHe Ha LBPCTU
kapnu. [Torpe6Ho e 1a ce cpoBeaT NOHATAMOIITHA NCTPasKyBama KOU Ke AajiaT
peleHre 3a cuTe mpobJeMu IITO Ke ce jaByBaatr MpH eKCTPEMHUTE yCIIOBU Ha
OJIBUBA-€ HA OTNIEpAlNTE HA CeUeHe.
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6. Ceuerbe Ha KapnuTe aCUCTHPAHO CO BOJIEH MJia3
[Ipumenata Ha acucTeHIMja O BOFICH MJIa3 KOH MMMKOBUTE ja MPETCTaByBa
TEXHOJIOTHjaTa INTO MOXKE fa HaJIMUHE HEKOW Off OrpaHNYyBamaTa Ha
KOHBEHIMOHAJIHOTO cevere Kapmu (cimka 2). [ToBekeTo off moTeHIWjatHATe
NPEeTHOCTH BO cebe BKIIydyBaaT: peAyKlyja Ha CIIINTE Ha Ceuere, PelyKIpja
Ha abemeTo Ha ayaToT, KOHTPOJIA Ha TeMIepaTypaTa BO TeKOT Ha TPOLECOT
Ha CeUYeme CO eIMMUHUPae Ha NCKPEHe, PeAyLMpaHd PU3UIM Off TI0jaBa Ha
npamHa U céBKYITHO MOJ0OPEH NMPOIIEC Ha CeUeHhe.
MexaHnuKy aCUCTHPAHUTE MPOIIECH Ha CeYeHe Ha KapnuTe CO BOJCH
MJTa3, yCTIEIIHO Ce MPUMEHETH Kaj JISXKUINTATa Ha jarJieH U CIIMIHY (hopManui,
HO TPYIMEHATAa Ha TAKOB €/IeH METOJI Ha CEUeHhe Ha IBPCTUTE Kapiy € MUHUMAJTHA.
Toa, BCyIIHOCT, € alMKalyja Ha CeYeHe ACHCTUPAHO CO BOJIEH Mila3 Koe
COJIP>KY BETYBAUKM MIEPCTIEKTHBY 32 3rOJIEMYBakbe Ha CEBKYITHATA €(PUKACHOCT
Ha CEKauKWTe OTepalii, BKIIyIyBajKi r0 OBJE M BEKOT Ha aJIATUTE 32 CEUYCH-E.

3akay4oK

Mako mexaHnykaTa eKCKaBalyja nMa OCTBAPEHO 3aJJ0BOJIUTENEH CTENeH
Ha YCIMEIHOCT Kaj PeNlaTUBHO ,,MeKnTe” Kapnu (jarsieHOT W WCIapyBauvyKWUTe
Kapnu), HaropuTe MPOA0IKyBaaT OBaa TEXHOJIOTHja Aa n300py pUMEHa 1 BO
peX1UMHM Ha IBPCTH KapIH.

Poraumono-npo6usauTe Mauau (TBM), onpeMeHn co pOTalMOHU JJUCK
CeKauM, IMaaT OCTBAPEHO COJIMIHM PE3YJTaTH BO CPEIMHM CO LBPCTH KapIH,
Npy peann3aiyjaTa Ha TOBEKe MPOEKTH BO 00JlacTa HA TPafeKHUIITBOTO
(cnuka 3).

dnekcuOMITHOCTa U CETIEKTUBHOCTA, TAK, HEOMXOJHN TIPU py/laperme Ha
CIMYHM Kapny OM MOXKelse Ja Ceé OCTBapaT CO POTALMOHO-JIAYHUTE MAIIWHM,
HO 3a J]a MOXe TPUAOOMBKHTE Off paboTaTa Ha TaKOB THIT MAIINHU IIEJIOCHO
lla ce MCKOPHUCTAT, MOTPeOHO € HaJMWHYBame Ha OrpaHMYYyBamaTa INTO Ce
MOCTaByBaaT BO OJJHOC HA HUBHATA MPYIMEHA.

Bo MOMEHTOB ce aKTWBHM HM3a WCTPakyBaukKd MpPOTpaMu, KOU
npeTcTaByBaaT OOWJI a ce TMPOHAjAaT OfifOBOPH 3a HEKOM Off MpobiiemMuTe
BOOYEHHU MPY PYAAPEHETO HA BPCTUTE KAPTIM CO POTALMOHO-IAYHUTE MAIIIMHH.

OHna1To e Haj3HAYAjHO /1a Ce KayKe € /IeKa ATaTUTe 3 CEUEHE TPETCTaByBaaT
,,TECHO TPJI0” BO AIUTMKAIMUTE 32 MEXAaHIMYKO OTKOMYBame Ha IIBPCTUTE Kapiu
co poTanuoHo-nauyHnTe MammHu. Co cenekuyjaTa Ha OrOBapauykyd CTeTeH
Ha BOJI(ppaM-KapOuj, CO CUTYPHOCT OM MOZKEJIO [Ja OCTBAPU OJIECHYBAaHE BO
ONTUMM3AIMjaTa HA eKCKABAIOHUTE OTepaIyH.

[Ipu 3ronemyBame Ha IBPCTHHATA HA KapmuTe, MOTpeGHA € COOfBETHO
MOKHa MalllMHa 32 Jla MOXKe JIa Ce OirOBOpH Ha OapamaTa 3a moTpeGHaTa CHara.
Cemnak, BakBaTa IIOCTaBEHOCT HAMETHYBA MPEKyMEPEH TOBAp BP3 alaToT.

25|



dakyJsTeT 3a MPUPOJIHU U TEXHUYKY HAYKU
TTPUPOIHIM PECYPCH Y TEXHOIIOTUN Ynusepsuret «[one [emues” — Itun

IIpumenara Ha BojieH mula3 OM MoOXKeJsa jja ro yomaxu oBa Opeme Bp3
MOBJIEKYBaUKUTE KPYHHM BO TEKOT HA MPOCEKYBAUKUTE ONEpaLluyd CO BUCOKH
TeMIIepaTypHu, IPeKy HaMallyBathe Ha TOMJIMHATA LITO Ce FeHeprpa Ha BPBOT Ha
asaToT, a CO TOA CE MPOJI0JLKYBA U HETOBUOT BEK.

Hexon HOBM Marepujanu, Kako LITO CE€ KOMIIAKTHUTE MOJMKPUCTAIIHU
mujamanTH (polycrystalline diamond compact - PDC) npumeneTy 3a m3paboTka
Ha IMOBJIEKYBAaUYKUTE KPYHM, CYLUTHHCKM CE€ MOJOOpU BO OFHOC Ha BOipam-
KapOuJOT 3apajii HUBHATA BUCOKA OTIIOPHOCT Ha aOpa3suMBHO a0EHwe, HO THE
anaTy, NMaK, NpeTprnyBaaT rojeMd OLUTETyBaiba MOpPagd HUCKUOT CTENeH Ha
>KUJIaBOCT.

JleHecka ce BIOXKyBaat rojieM1 HalopH 3a pa3Boj Ha e[jHa HOBa reHepalija
Ha aJlaTy CO CEeYMIIa Off CHHTETHUKH /I1jaMaHTH KOU ja IIOCElyBaaT HEONXOHaTa
>KUJIaBOCT M MMaaT 3roJieMeHa OTIIOPHOCT Ha abese, MPU OTKOIyBameTO Ha
Kapny 4Mja HeoTpaHWYeHa LBPCTHMHA Ha MPUTMCOK AocturHyBa 200 Gapu n
HoBeKe.

[ToTpe6Ha e mnoHaramomHa paboTa 3a W3HAOTakE€ HAa pEIICHHE 3a
npoOGsIEeMUTE CO KOM CE COOUyBa MEXaHNUKATa EKCKaBal|ja Ha [BPCTUTE KapIIy.
EneH o Tue npaBuy € 1 pa3BojOT HA CHHTETUUKUTE aJlaTH.

[IpoyuyBameTo Ha penanyjaTa TOMery MeXaHM3MOT Ha abeme U
COfIp>KMHATA HA KapOMMIOT, eBajlyalyjaTa Ha nepOpMaHCUTe Ha Pa3IMYHUTE
reOMEeTPUCKH OOJIMLM Ha ajlaTOT 32 CeUeHe, TECTUPABETO HA MPOCEKYBAHETO
Ha KapnuTe Npyv MNOBUCOKM OP3MHM M CO PA3jIMYHM NPUTHCOLUM M NPOTOLM Ha
BOJIEHMOT MJIa3, KAKO M Y/IJapHOTO [ISjCTBO Ha alaToT KOe O KaKO MPUJIOT Ha
aKknyjaTa Ha JIMHEApPHOTO NPOCEKYBAabE CO MOBJIEKYBaUuKa KPyHa, CE CaMO HEKOU
OJl HACOKMTE KOM MOpa Jia Cce CJIeflaT 3a Ja ce MOMOTHE BO YHAIPEeayBambeTo
Ha CEBKYyNHaTa e(IMKACHOCT Ha ONEpaLMUTe Ha MEXaHMUYKO MPOCEKYBarbe Ha
LBPCTUTE KapIH.
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Cauxka 2 — Kondurypaipja Ha 3aeMHO JISjCTBO Ha ajlaT-NIMK 1 BOJICH MJIa3
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UDC: 622.06 CrtpyueH Tpyn

METOJOJIOTNJA 3A U350P HA PYJAPCKA OTKOIIHA
METOJA

Crojanue Mujankoscku', 3opan [decnopos!, lejan MupakoBcku',
Adponura 3ennencka', Mapuja KocraguHosa

Ancrpakr

Bo oBoj Tpyn e mpukaskaHa mocTankaTa 3a U3060p Ha pyjapcKa OTKOIHA
METOJ1a, KOja 3aBUCH Off TIOBEKe PYIapCKO-T€OJIOMIKN 1 TEXHUYKO-EKOHOMCKH
(pakropu. [Ipu onTuManen n360p Ha pyJapcka OTKOIHA METO/a 32 KOHKPETHO
PYHO HaOfaJIMIITE, MPETOPAWINBO € Jla Ce KOPUCTAT TPU ONTUMH3ANUOHU
METOJIY 32 J]a Ce M3BPIIHN CTIOpEyBahe Ha IOOUEHNTE pe3yJITaTi 1 Ha TOj HAUnH
na ce n3bepe HajeprKkacHaTa pyJAapcka OTKOIHA METOIa, OJTHOCHO pyjlapcKara
OTKOITHA MeTOJIa KOja OBO3MO3KYBa Haje(pKacHO Bpakame Ha MHBECTUIIOHNTE
BJIOKYBamha.

Knyunu 360poBu: pyoapcka omkonna memooda, pyoapcKo-2e040UKU
hakmopu, mexHU4KO-eKOHOMCKUmMe pakxmopu.

METHODOLOGY FOR SELECTION OF MINING EXCAVATION
METHODS

Stojance Mijalkovski!, Zoran Despodov', Dejan Mirakovski!,
Afrodita Zendelska', Marija Kostadinova

Abstract

This paper shows the procedure for selection of mining excavation method,
which depends on several mining-geological and technical-economic factors.
Advisable is to use three optimization methods to the optimal choice of mining
excavation method for specific mineral deposit, to perform the comparison
of results and thus to choose the most effective mining excavation method or
method which enables the most efficient return on investment ventures.

Key words: mining excavation method, mining and geological factors,
technical and economic factors.

1) dakynTeT 3a NpUPOAHU M TEXHUYKH HayKu, Y HuBep3uteT ,,['oue [demues” -lltun
Faculty of natural and technical sciences, University “Goce Delcev”-Stip
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Boseny

Hajronem npo6ieM Ha KOjILITO HalyBa CEKOj UCTPaXKyBay Ha MOYETOKOT
KOra BpLUM UCTPaXkyBame 32 OTBOPAE M €KCIJIoaTalyja Ha HOB PYHUK WA
aHaJM3Kpa BeKe MOCTOSUKY MOJI3EMEH PYJHUK € U300p HA OMKONHA Memood.
IIpu foHecyBameTO Ha KOHEYHA OfJTyKa 3a Toa Koja py/lapcka OTKOIHA METOo/1a
Ke ce MpUMeHyBa, Tpeba Jla ce 3eMaT NpeaBuj| MOBeKe PYyoapCcKo-2€0A0UWKU
¢axkmopu, Kaxo 1ITO ce:

— roJiemMuHaTa u popMara Ha pyHOTO TeJo,
—  YCIIOBUTE Ha 3aJIETHYBaETO,

— LBpPCTHHATA Ha pyfiaTa 1 COCEHUTE KapImu,
— HCIYKaHOCTa Ha KaprecTara Maca u fip.

Hcro Taka Tpeba fa ce 3emMar BO MPEABUNl U MEXHUUKO-eKOHOMCKUMEe

¢axmopu, Kako 1To ce:
— BPEAHOCTA Ha OTKOMNaHaTa pyfa,
— 6e36efHOCTA U 3[APAaBUTE YCIIOBU 3a U3BPLLIYBae HA pabOTHUTE ONEpaLyH,
—  KOe(UIUEHTOT Ha MOJrOTOBKA,
— HCKOPHCTYBaHETO Ha pyjaTa Npu OTKOMYBAaHETO,
—  KOe(UIMEHTOT Ha OCHPOMaIllyBale Ha Py/iHaTa CYINCTaHIa,
— lleHaTa Ha YMHEeHEe Ha eJieH TOH py/a,
—  OTKOIHHUOT YYMHOK,
— Jlerpajanujata Ha TEPEHOT W OCTAHATUTE BJIMjaHUja Bp3 >KUBOTHATA

CpefiMHa U fip.

lonemaTa ofroBOpHOCT mNpM M300POT HA METOAATa 3a OTKOIYBame
npousnerysa ofi (hakToOT fieKa TPOLUOLMTE Ha OTKOIMYBale MMaaT HajroJieMo
Y4YECTBO BO BKYNHHUTE TPOLIONM 32 eKCIUIoaTal|ja Ha pyIHOTO HAOla/uIIITe.

Mmajku ro mpensup (pakToT Aeka of rojgeM Opoj Ha Hajpa3HOBUHU
BJMjaTeHN (paKTOPU 3aBHCH PELIEHHETO Ha MpoOiemMuTe BO PYIApCTBOTO,
3aToa NPOLECUTE Ha MPOEKTUPaE U OfITy UyBathe BO PyJJApCTBOTO C€ U3pa3eHO
CJIOKEHM M GapaaT COOABETHM Hay4YHOMCTpaykyBauku npuctanu. [lopagu Toa
JIeHeC BO PyJapcTBOTO MHOT'Y TOJieMa NPYMEHa Haof'a MOBEeKeKpUTEpUyMcKaTa
onTuMmu3anrja (IMOBEKEKPUTEPUYMCKUOT MaTeMaTHYKO-MOJICJICKM TPUCTAIT)
Npy TIIAHUpake M NPOSKTUPAEe BO PYJAPCTBOTO, OWAEjKM CO TOMOII Ha
NOBEKEKPUTEPUYMCKOTO OJJIyuyBame Ce 3eMaar NpefBuj TorojieM Opoj Ha
BJIjaTEJIHU TTAPAMETPU.

M360poT Ha MeTofaTa 3a OTKOMYBaHke€ M KOHCTPYKIMjaTa HA OTKOMOT
€ HajKOMIUTMLIMpPaHa U MHOTY TellKa O/JTyKa BO MPOLECOT Ha MHXEHEPCKOTO
O/NIyuyBale Kaj MOojI3eMHaTa eKcljoaTalyja, Koja IITO ce JOoHecyBa BO
MHTEpaKTUBHA MPOLEypa 3a YIpaByBame CO KapnecTUOT MackB. 3a yCHelleH
n360p Ha METOfa 3a OTKOIMYyBakke MPECY/IHO € CIETHOBO:
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- 7100po NO3HaBamke HA PYyAAPCKUTE OTKOIMHM METO[M KOMILTO Ce KOPUCTAT
BO COBpPEMEHaTa py/lapcKa Ipakca;

- 7100po NO3HaBakE HA TEXHOJIOTMjaTa 1 TEXHOJIOIIKUTE MOCTANKHU;

- 700po NO3HaBame Ha PacloJIoXKJMBaTa pylapcka MeXaHU3alja KojarTo
ce KOPUCTU BO KOHKPETHUTE TE€XHOJIOLIKM MOCTAINKHU, KAKO 1 MO3HABabE
Ha HMBHATA MOXKHOCT U 0apama;

- [00po 1O3HAaBamke HAa MOCTANKUTE 33 PalMOHAIHA PEKOHCTPYKLHMja
Ha PEaJHUOT KaphecT MAacUMB M METOAMTE 3a YNpPaBYBambe CO MAaCHUBOT
(eMnupuCcKM METOfM, HyMEPUUYKM METOM 3a HalOHCKO-feopmanucka
aHaJM3a U METO/M 3a CTPYKTYPHA aHAIN3a).

PynapckuoT naxkeHep paboTH co NOBeKe UM NOMAJIKY HajIe>KHU TOAATOLH
KOMIUTO C€ PEe3yJTaT Ha IEOJIOLIKUTE MCTPaXKyBara 32 KOHKPETHOTO PYJHO
HaofamuiuTe. CoriacHo co Toa, MpU M300pOT HAa METOAATa 3a OTKOIYBarbe
NPETXOAN AETANHO M TEMEJHO NPOYy4YyBame Ha PAcHOJIOX/IMBATA Ie0JIOLIKa
[OKyMEHTaluja 3a py[HOTO Haofajmiure. Pe3ynTaToT of oBa NpoydyBarbe
Tpeba 1a O1jie MEHTAJIHA CJIMKA 33 PYJHOTO TE€JI0, OTHOCHO PYAHOTO HAOl aJIILTE
BO KOHKPETHOTO ONKPY>KYBatbe.

Crnenna (paza e panyoHanM3alpja Ha PEaTHUOT CHCTEM KOja pe3yiThpa
CO MOfE/Mpame Ha KapnecTMOT MAacHuB, CO KOMIUTO MOJEJM IOHATaMy ce
onepupa. Bo npsuot yekop ce pasriegyBa aHM30TPONKjaTa 1 XOMOI'€HOCTA Ha
KapnecTHOT MAacHUB M C€ W3[IBOjyBa KBa3uxomoreHa 30Ha. CiefHuoT yekop e
KJlacu(ukauyja Ha KapnecTHoT MacuB, OJHOCHO KJlacu(puUMpame Ha cekoja
KBa3uxomoreHa 3oHa. IloToa ciegyBa Kpeuparme Ha HyMEPUUYKM MOJEH 3a
KapnecTHOT MAacKB KOjIITO omndaka feuHupare Ha KPUTEPUYMOT 3a JIOM U
KOHCTUTYTHBHO M3€[HAUYBakhE 32 CEKOja KBa3MXOMOTeHA 30Ha.

Hapennata cpa3a e HajkOMIUIEKCHA W TPETCTaByBa BHECYBaH€ Ha
YOBEKOBU KOHCTPYKTHMBHOCTH BO NPUPOAHMOT cucteM. Bo oBaa pasa
ce Kpeumpa KOHCTPYKLMjaTa Ha OTKOINOT CO OfIpefieH OOJMK, TOJIEMUHU U
NPOCTOPHA MOJI0XK0a HA PYAHOTO TEJIO, COTJIACHO CO (PU3MUKO-MEXAHUUKUTE
U CTPYKTYPHUTE OCOOMHM Ha KapnecTHMOT MACHB M IpUMapHaTa HaroHCKa
coctoj6a. Bo oBaa chasa ce BpIIM AMMEH3WOHMpAmkEe Ha KOHCTPYKIMjaTa
Ha OTKONOT, KojawTo ondgaxka n300p ¥ AUMEH3MOHMPAE Ha MOArpajHaTa
KOHCTPYKIja. 3HaUM BO OBOj YEKOP C€ yCBOjyBa TEXHOJIOTHjaTa M COOfIBETHATA
ornpema.

Bo nocnennata haza ce mpaBu opraHuzanyja Ha paboTaTa, ce MporHO3upa
AHrKMPAETO Ha JyfeTo U ompemara 3a 6apaHMOT KanauureT. 3aBpLIHUOT,
OIHOCHO KPajHMOT YEKOp € MNPOLEHKa Ha TPOLUOLMTE 3a OTKomyBame. OBa
€ KpajoT Ha MHXEHEepCKaTa aHajau3a M MOTOoa Clle eKOHOMCKATa aHalu3a,
Kajie IITO CE€ BPLUM AHAIM3UPAakE HAa TPOLLUOLUMTE, CE€ YTBPAYBaaT TEKOBUTE
Ha KammTaloT, Op3WHATa 3a Bpakame Ha WHBECTUIMUTE W TpoduToT. Bo
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nocramnkara 3a €KOHOMCKa aHam3a C€ 61/1pa onTuMaJiIHaTa METOaa Ha
OTKONYBAH-€ 3a JAACHUTE NPUPOJHU U TTa3apHU YCIIOBU.

Pemagpame Ha PoGJIeMOT - M300p HA pyAapcKa OTKOMHA MeTo/Ia
IMocrankara 3a U300p Ha py/lapcKa OTKOIMHA METOJ|a MOXKe Jla ce TIofIeI
BO JIBa JIeJia, OJJHOCHO BO JIBe (ha3u U Toa:
- panuoHasieH U300p Ha py/lapcKa OTKOIMHA METOJIA;
- onTMMalieH U300p Ha py/lapcKa OTKOIHA METOfA.

PanuoHaneH n360p Ha pyAapcKa OTKOIMHA MeTo/Ia

Hajnpeun BpmmMe pamnpoHaneH wu360p, OfHOCHO CEJEKTHpame Ha
PYAAapCcKuTe OTKOIHHM METOAM CIIOpe]] TeOJIOMKUTe (pakTOpy KOWIITO MMaat
BJIMjaHNe MpH N360pOT HA OTKOMHaTa MeTofa. OBfie BileryBaar: reoMeTpujara
Ha PY[HWTE Tejla W PpaclpOCTPAHETOCTa Ha OpPYAHYBameTO (OOIMKOT Ha
PYAHWTE Tesla, MOKHOCTA Ha PYIHUTE Tella, aroJioT Ha 3aJIeTHYBakhe Ha PyTHUTE
Tena, IabounHaTa Ha 3aJIeTHYBamkhe Ha PYIHUTE Tella, PaCIpOCTPAHETOCTa Ha
OpPYAHYBaWkETO BO PYJHUTE Tella) U (PU3MUKO-MEXaHNIKUTE KapaKTEPUCTUKA
Ha pyjiaTa ¥ COCEeHUTE Kapnu (IBPCTHHATA Ha KaprecTaTa Maca, pacTOjaHueTO
nomery MyKHaTHHUTE-OpojoT Ha mykKHaTmHW/M’, RQD m RMR wunpekcor,
[BPCTMHATA Ha CMOJIKHYBAaHh€ HA MyKHATUHNTE).

[TocTojar moBeke mnocTanku 3a M300p, OJTHOCHO CEJIEKTHpPAme Ha
PyAapcKuTe OTKONMHM METOAM CHopef reojomkure ¢aktopu. Haj3HauajHu
MOCTAIKH CE€:

- mocrankara criopef, Boshkov u Wright (1973);
- mocrankara criopef; Morrison (1976);

- mocrankara criopef Nicholas (1981);

- mocrankata criopef; Laubscher (1981 u 1990);
- mnocrankara cnopep Hartman (1987);

- mocrankata criopef, UBC (1995).

3a papoHasieH n360p Ha pyfilapcka OTKOIHA METOf[a HajueCTO C& KOPUCTH
noctankata crnopeg UBC. Oaa mocrtanka e mopguduippana Bep3uja Off
npuctanoT Ha Nicholas n e npenmoxena of YHuBep3uteToT Bo Bpurancka
Komym6uja - Kanama. CenekTupameTo Ha METOUTE 32 OTKOIMYBaHe CIOPEN
UBC nocrankara (Miller - Tait L., Pakalnis R. u Poulin R., 1995 g.)
NpeTCTaByBa HyMEPUUYKO-OPOjYeHO paHTHpame, 3a OfpeAyBamke Ha pyAapcka
OTKOITHA METOJIa WJTM TPyTia Ha METOJH 32 OTKOIMYBAaHE, KOUIITO CE MOTOJIHA 32
OTKOITyBamke Ha JIA/ICHO PYHO HAOf anIITe.

Bp3 ocHOBa Ha MpeTXOfHO HABE[ACHUTE MapaMeTpU 3a PYAHOTO TEJO Ce
BPIIIH CEJIEKIIMja Ha CTISTHUBE METOJIM 32 OTKOMyBame, ciopef; UBC mocrankara:
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1. MeTopa Ha OTKOMyBame CO GIIOKOBHO 3apyIIyBaEe;
2. TloperaxkHa MeTOAa Ha OTKOIYBame CO OTBOPEHN OTKOIIM;
3. TlomeraxkHa MeTOAa Ha OTKOIYBAaHkE CO 3apyITyBaE;
4. KomopHO-CTOJIIOHA OTKOMHA METOfIA;
5. MarauuHcka METOa Ha OTKOIMYBAaKE;
6. MeTozia Ha OTKOIYBaHE€ CO 3aCUITyBamhe Ha OTKOMAHNOT MPOCTOP;
7. Meropa Ha OTKOMYBawke CO 3apyllyBame Ha KpoBMHCKHUTE Kapru (Top

= o

slice);
MeTona Ha OTKOMYBamke CO KBaJIpATHU CIIOTOBH;
[InpokoyesHa OTKONHA METOJA;

. MeTopa 3a NOBPIUMHCKO OTKOIYBAHE.

3a pammoHaneH m360p Ha pyfaapcka oTkomHa Metopa cmopen UBC

nocTrankaTa uMaM m3paboTeHO KoMmjyTepcka mporpama Bo Microsof Excel.
3a cnopenba Ha M3JE€3HUTE PE3yNTaTU M TEKOBHA KOHTPOJIA HA MPECMETKUTE
ro KOpPHUCTaM TOTOBHOT codTBepcku mnakeT: The mining method selection
(MMS) system, An Expert System for the Selection of a Mining Method, Based
on: The UBC Mine Method Selection Algorithm, Version 5.13 (Run-time),
Copyright 1986-1993 Comdale Technologies Inc., 2001. I'naBHOTO MEeHM Ha
0BOj CO(PTBEPCKM NMAKET—EKCIEPTCKN CUCTEM € MPUKaKaH Ha cimka 1.

-l

HyperDisplay - mmshelp (topic #6)

Index [F.BrowselB.Browse’ Back |("r~vllv)t| Pvint...| Exit I Help

THE MINING METHOD SELECTION (MMS) SYSTEM

An Expert System for the
Selection of a Mining Method

[GENERAL CEPOSIT GEONETRY| GRE THCKAESS

QUALTATIE § QUNITATHE UALATHE [ QUKTIATHE

Based on:
Lo L e The UBC Mine Method
Selection Algorithm

oo | o | oo

[ROCK SUESTANCE STRENGTH

Developed by: Cameron Clayton, 2001
Input and Knowledge from:
Dr. Rimas Pakalnis
Dr. John Meech

rlidclof 2]

CLICK ON THE PICTURE TO START.

Cauxka 1. T'naBHo mern Ha MMS nporpamara
Figure 1. Main menu of the MMS program
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OnTumManeH U300p Ha pyAapcka OTKONMHA MeTOa CO NMpUMeHa Ha
NMOBEKEKPUTEPUYMCKA ONTHUMM3ALIja

OTkako Ke ce W3BpIIM palyoHaJieH Hu300p, OHOCHO CEJIEKTHPame
M U3[BOjyBare Ha HajnpuaTIMBUTE PYAAPCKA OTKONHM METORM CIOpef
reoJsIoMKNUTe (pakTOpH (MPBUTE YETUPH HAJBUCOKO PAHTUPAHY OTKOITHU METOJIN ),
cleflyBa ONTUMaJleH U300p, OTHOCHO CEJIEKTUPAmbE Ha M3IBOCHUTE PYAApPCKH
OTKOITHU METOJIY CIOPEJ] TEXHUUKO-EKOHOMCKHUTE 1 OPraHu3alOHUTE (haKTOpH
LITO MMAaT BiIMjaHUe MpU M300POT Ha OTKomHata MeTopa. OBpie BieryBaar:
BPEIHOCTA HAa OTKOMNAaHATa py/a, 0e30€IHOCTAa 1 3APABUTE YCIIOBU 3a U3BPILYBathe
Ha paOOTHNUTE ONEPALMH, IEHATA HA YMHEH-E HA €/IEH TOH PY/1a, ICKOPUCTYBabeTO
Ha pyfiaTa U OTKOMYBaKETO, KOS(PULIMEHTOT HAa OCUPOMAILlyBathe Ha pyJHaTa
CYICTaHLA, KOS(PUUUEHTOT HAa MOArOTBUTENHU PAabOTH, OTKOMHUOT YUMHOK,
ferpajjanyjaTa Ha TEPEHOT W OCTAHATHTE BIIMjaHM]ja BP3 SKMBOTHATA CpPEMHA.
3a onTuManeH u300p, OHOCHO CEJIEKTHPabhe Ha PyJapCKUTe OTKOIHU METOAN
Cropef] TEXHUYKO-EKOHOMCKUTE M OPraHM3alMOHUTE (DAKTOPU CE KOPUCTAT
NOBEKEKPUTEPUYMCKUTE ONTUMM3ALMOHM METOAM, KaKo LITO Ce: MeTojaTa
ELECTRA, PROMETHEE, AHP u sip.
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OcHoBeH KOHIENT HA MpeajIozKeHaTa MeTOIIOJIOI‘I/Ija 3a l/l360p Ha
ONTUMAJHA pyaapCcKa OTKOITHA MeToaa

JlebuHupame Ha MPOBJIEMOT:
- TEOJIONIKH (aKTOPH;
- (pU3MYKO-MEXaHHYKH KapPaKTCPUCTHUKH.

|PauM0HaneH 1360p Ha pyiapcKa OTKOIHA MeTo,qal

| Cnopeg meTogonorujara va UBC|

PauuvoHasHu pyjapcky OTKOITHU MeTOAM:
pyZlapcka OTKOoNHa MeToja 1;
pyZiapcka OTKONHA MeToja 2;
pyZlapcka OTKOINHa MeToja 3;
pyZiapcka OTKOINHA MeTo/a 4.

v

BiiesHu nogaTony 3a onTUMaseH U360p:
- TEXHHYKO-CKOHOMCKH I1apaMeTpH;
- OpraHM3alHOHK MAPAMETPH.

v

OnTHMasieH H360p Ha pyAapcKa OTKOIIHA METOo/ja CO
IpUMeHa Ha OBeKeKpUTepUyMcKa ONTUMU3aLHja

| Metopa ELECTRA | | Merona PROMETHEE | MeToza AHP

|Cn0pe,uyBa1-be Ha JI0OUeHUTe pesyﬂTaTul

/ OnTuMasHa pyJapcKa OTKOITHAa MeToAa \

Cauxa 2. OcHOBEH KOHLENT Ha MpeJyIokKeHaTa METOI0NIOTja 3a U300p Ha pyfapcka
OTKOITHAa MeTo/1a
Figure 2. Basic concept of proposed methodology for selection of mining excavation
method
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3aKkay4oK

Hajronem npo6siem Ha KOjIITO HaWTyBa CEKOj MPOEKTAHT KOTa MPOeKTHpa
HOB PY[HUMK 3a IOA3€MHA €KCIloaTauyja nin pa3padboTyBa BeKe MOCTOEUKH €
n300pOT Ha pyAapckaTa OTKonHa MeTopia. [Ipu foHecyBameTo Ha OfijTyKa 3a Toa
KOja pyJapcka OTKOIHA METO/a Ke ce MpUMEeHH Tpeba Jja ce 3eMaT NpeBuy LITO
noBeke (PakTOpU KOM MMaaT BiMjaHHe BpP3 M300pOT Ha pyjapcKara OTKOIHA
MeToyia. Bo KoJky e BKitydeH norosiem 6poj Ha peiieBaHTHU (haKTOPH, IO TOJIKY
1 n30paHaTa pyjapcka OTKOIHA MeTojia Ke Oujie OCOO/IBETHA HA KOHKPETHUTE
PYIApCKO-T'€0IOLLIKH YCIIOBH.

Opn u3bpanara, OJHOCHO NPMMEHETaTa OTKOIHA METOAA 3aBUCAT MHOTY
BaKHM MOKAa3aTesM NP eKCIJIoaTalijaTa Ha HEKOe PY/JHO HAaolaJIMIITe, KaKo
LITO ce: paOOTHUOT YUMHOK, TPOLLIOLMTE 32 OTKOINYBAaE Ha py/aTa, roJIeMUHATa
Ha 3aryOuTe ¥ OCUPOMALLIYBaHETO HA PY/laTa M KOHEUHO (PUHAHCUCKUTE €PEKTH
KOM ILITO IPUTOA ce ocTBapysaart. Llenrta kojairo cakame Aa ja IOCTUTHEME CO
NpyMeHaTa Ha u30paHaTa OTKOIHA METOfa, Npef c€, € OCTBAPYBamke Ha HUCKU
TPOLIOLM 3a eKCIUIoaTalyja Ha PyJHOTO HaofaJMIITe, a CO TOA M Iorojema
prHaHCHCKa IOOMBKa, HO U300POT HA METOfATA 34 MOJ3EMHO OTKOIYBame Ha
PYIHO HaofaluiLTe HE MOXE Jja Ce 3aCHOBA MCKJIyUMTEJIHO BpP3 HABEACHHUTE
KPUTEPUYMHU.

O06e36eyBabeTOo Ha CUTYpHHM YCJIOBM 3a paboTa Ha pabOTHHIMTE BO
OTKOINMNTE, NCKOPUCTYBAKETO HA PYAHOTO HAOTaJMILTE U OCHPOMALIYBaHbETO
Ha pyJara MCTO Taka MOXar ja ce BOpPOjaT BO BiMjaTeNHUTE (hpaKTOpH BP3
n300pOT Ha pyAapcKaTa OTKOITHA METO/A, KOM NICTOBPEMEHO NMAaT 3HAUMTEIHO
BJIMjaHue U BP3 (prHaHCUCKUTE eheKTH LUTO CE OCTBAapyBaaT CO NPUMEHaTa Ha
pynapckarta OTKOIHA METO/A 32 OTKOIYBAambe Ha IQJICHOTO PY/IHO HaofaJMILTe.

IN'onemoTo ocupomallyBamwe Ha pyfilaTa OOMYHO Ce M0jaByBa CO HEraTUBHU
eeKTH BO MOAOLHEXKHATA (ha3a, IPU IPepadOTKATA, OTHOCHO (hJIOTUPAHETO Ha
pynata. Hacripotu Toa, MaioTo ocupomalllyBambe Ha pyjaTa, BO 3aBUCHOCT Off
NpUMEHeTaTa OTKONHA METO/Ia M KapAKTEPUCTUKUTE HA PYJHOTO HAOlaJIMILITE
MO>KE 1 IOBEJIE 10 3HAUNTEIHO MAJIO UICKOPUCTYBabe Ha PyAHOTO HaofauiuTe,
OJIHOCHO roJieMa KOJIMYMHA Ha PyJa TPajHO OCTaHyBa HEMCKOIAHA BO PYyAHOTO
Haofa/uILTe MO 3aBPILYBAakETO CO HEroBaTa ekcrioaTauuja. Mako npu mano
HCKOPHUCTYBambe Ha pyjaTa, Off PyJHOTO HAaofajMITe MOXKAT [a Ce OCTBapar
3HAYMTEJIHU OBOJIHM (PUHAHCUCKM €(DEKTH, TOA BO OfPEACHH Cllyyal HE MOXe
fla ce CMeTa 3a ONpaBAaHo, OMAEjKM pyAaTa NpeTcTaByBa HEOOHOBIIMB, 4 YECTO
Y OrpaHUYEH MPUPOJIEH PecypcC.

MtHory06pojHuTte pasriefyBama U NMpoydyBamba yKaXkyBaaT Ha TOa fIeKa
n300pOT Ha METOJA 32 MOJI3EMHO OTKOIYBarbe Ha PYAHO HAOT aJIMILITE 3aBUCH Of]
rosnem Opoj Ha peseBaHTHU (PAKTOPU, OAHOCHO Of HUBHUTE KAPaKTEPUCTUKHU.
PeneBanTHHTE, OMTHOCHO BIMjaTeHNTE (haKTOPH BaXKHM 32 M300p HA METO/A 32
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MOJI3EMHO OTKOIYBAaH€ HA PYJHO HAOTAJINIIITE, MOXKAT JIa CE€ TPYNUPaaT BO TPU
OCHOBHU T'PYIHA 1 TOA!

—  TeoJIoOWKHU (pakTopu;

—  TEeXHWIKO-EKOHOMCKH (PaKTOpH;

—  OpraHu3alMOHU (PaKTOpH.

[Tpuroa e Temko f1a ce U3ABOM HEKOja Off TPETXOHUTE TPYIH Ha (DaKTOpH
KaKo Haj3HayJajHa.

Bo pypapckara mpakca ce MO3HATH Ciydyal BO KOWIITO TEOJIOLIKUTE
(hakTOpH T03BOTYBAAT MPUMEHA Ha COOJIBETHA OTKOITHU METOJIH, HO IPUMEHATa
Ha OTKOIMHATa METOfIa HE MOXE /la Ce pasriefyBa Kako ONpaBfaHa Off aCMeKT
Ha TEXHUYKO-EKOHOMCKUTE (paKTOpH, OMHOCHO Of] (pMHAHCUCKH acniekT. Micto
Taka, MOKHH C€ CIyyan BO KOWINTO M30paHaTa OTKOIHA METOAa Mofpa3oupa
NpUMeHa Ha OfIpefieH TUM Ha MEeXaHM3alyja, HO TeOJIOMIKUTE YCIOBH TOA HE TO
T03BOJTyBaar.

Ilopagu HErOoBOTO roJieMO 3HAYEHE, NPOOJEMOT 3a U300p Ha METOfA 32
MOJI3EMHO OTKOMYBAamke HAa PY/HM HAOTAUINTA TO TPOYyYyBajie MHOTY aBTOPH.
Kaxko 3aemanuka ¢asza oy mocTankuTe KOM IITO TW Npefjiaraar MmoequHeYHNTe
aBTOpH, CO e 3a M300p HAa METOfa 3a MO3EMHO OTKOIYBamke Ha PYIHO
HaOlaJINIITe, MOXKAT f1a Ce U3/IBOjaT ABe (hasu:

—  paumoHaseH u360p Ha pyfapcka OTKOIHA METOMA;
— onThMaJieH n36op Ha pyJapcKa OTKOIHA METOJIA.

Payuonaanuom us3bop Ha pypmapcka OTKOMHA METOAa Ce BpIIA BpP3
OCHOBa Ha Te0JIOMIKNTE (DAKTOPU M MPHUTOA € MOTPeOHO /1a ce MPUMEeHyBaaT
HajCOBpPEMEHNTE METOJOJIOTHMHY KOWIITO TOCTOojaT. BakBu MeTopionornu ce:

— wMeToponorrjaTa Ha Nicholas;
— Hej3uHaTa MopuduIMpaHa Bep3uja mo3HaTa Kako merofosorrja Ha UBC

(YuusepsuretoT Bo bpurancka Konym6uja - Kanana) u sip.

OTKako Ke ce M3BPIIM panyoHaIeH n300p Ha pyJapcKa OTKOIHA MeTofia,
OJTHOCHO K€ ce W3JBOM Ipymna Off METO/I MOTOffHA 32 IPUMEHa, TIOTPEe6GHO € /1a
ce W3BPILIM onmumaJieH u3bop Ha pygapcka OTKOMHA METOfa, BP3 OCHOBA Ha
TEXHUYKO-EKOHOMCKHUTE M OpraHM3alioHnTe (PaKTOPH, MPH IITO MOKE fia ce
MCKOPUCTH MOBEKEKPUTEPUYMCKATa ONITUMH3ALIH]a.

[ToBekekpuTepuyMcKkaTa ONTHUMHU3AIMja OBO3MOXYBa  BKIyUyBame
Ha moroyieM OpOj KpUTEpUyMH, OTHOCHO peJieBaHTHH (paKTOpH, CO IITO Cce
MOCTUTHYBA M TIOTOJIeMa TOYHOCT NpW M360poT. Of MOBEKEKPUTEPUYMCKUATE
ONTUMH3ALMOHA METOJI HAJMHOTY C€ TIPMMEHYBAHHU CJIE/THNBE:

— w»erogata ELECTRA;
— wMetogatra PROMETHEE;
— wmetopara AHP u nip.
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IIpu ontumanen u360p Ha pyjapcka OTKOMHA METOAa 32 KOHKPETHO
PY/IHO HAaofaluILTe, MOXKEITHO € 1a c€ KOPUCTAT TPU ONTUMU3ALMOHU METOIN
3a f1a ce M3BPILUM CHOpPElyBake HA JJOOMEHUTE pe3yJTaTh M Ha TO] HAUMH Ja
ce u3bepe HajepykacHaTa pyAaapcka OTKOMHA METOJia, OfIHOCHO pyjapckara
OTKOIHA METOf]a KOja 0BO3MOXYBa Haje(pMKACHO BpaKame Ha MHBECTULIOHUTE
BJIOXKYBaHha.
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UDC: 622:22 [Ipernenen Tpyn

TPOIIONIU ITPU N3PABOTKA HA XOPU30OHTAJHU PYJAPCKHU
MMPOCTOPUM

Huxkonunka JIoneBa', 3opan Jdecnogos’, Mapuja Xayu Hukomosa'

AncTpakT

Bo 0BOj Tpyn e aHanmM3uMpaHa M3paboTKaTa Ha XOPU3OHTAIHU PYHAApCcKU
NpOCTOPUM BO YETHPU Pa3iudyHu paboTHM cpepunu. 1o yTBpayBame Ha
BKYITHHUTE TPOLIOLY 32 CEKOja Off YETMPHUTE YCBOSHHU BapHjaHTH HA XOPU30HTATHA
NpOCTOpHja, HAapaBeHa € aHaJIM3a Ha Ha YYEeCTBOTO Ha TPOLLIOLMTE 32 OfJICITHUTE
paboTHM onepauuy BO BKYIHUTE TPOLIOLM NPH M3pa0OTKA Ha XOPU3OHTAIHU
PY/lapCK1 MMPOCTOPUH.

Knyuynu 360poBu: pabomuu onepayuu, eOHOAKCUjAAHA NPUMUCHA
YBPCMUHA, UCTLYKAHOCHL.

COSTS OF CONSTRUCTION OF HORIZONTAL MINING
WORKINGS

Nikolinka Doneva’, Zoran Despodov’', Marija Hadzi Nikolova!

Abstract

In this paper analyzed the construction of horizontal mining workings
in four different rock type. After determining the total cost for each of the
four adopted variations of horizontal workings is made the analysis of the
participation costs for individual workings operations in the total costs of
construction the horizontal mining workings.

Key words: working operations, uniaxial compressive strength, cracked.

1. Bosen
YcBoeHn paOOTHM CPEVHM BO KOW CE€ BpIIM M3pabOTKaTa Ce: OJIOBHO-
LMHKOBA py/a, THAajC, MarHe3uT u wkpuiel. Bo Tabena 1 ce nagenu pusniko-
MEXHUYKHATE KapaKTEPUCTUKN JOOMEHH CO JabOpaTOPUCKHU WCIUTYBamba, KOU
ce MOTpeOHM 3a CIpPOBE/lyBake HAa OBA MCTPAXKyBame M TOA: BOJIyMEHCKa
texkuna Y [MN/m?®], eiHoakcHjaiHa IPUTHUCHA BPCTUHA o, [MPa], uspcruna

1) dakynTeT 3a MPUPOHU M TEXHUUKK HAyKu, Y HuUBep3urert ,,I'oue Hemues - Hltun
Faculty of Natural and Technical Sciences, University “Goce Delcev” Stip
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Ha 3aTerHyBame O, [MPa], koxesuja C [MPa], aros1 Ha BHATpELIHO Tpuekwe ¢
[°], [ToacoHoB koeduLMeHT vV U MOy Ha esacTuyHocT E [MPa].

Tabeaa 1 - PU3NIKO-MEXaHNUKN KAPAKTEPUCTHKN HA YCBOGHNUTE PAOOTHY CPEfIHA

v o V) C (0} E
onuc [“Ig/ [MPa] | [MPa] | [MPa] | [°] V' | (MPa]

OJ10BHO-IIMHKOBA

0,0377 | 142 17,00 | 285 46,5 | 0,245 | 69500
pyna

I'najc 0,0275 | 127 14,50 | 205 37,5 | 0,170 | 42000

IIBpct marnesur | 0,0280 | 109 8,64 8,32 33,8 | 0,220 | 30495

IIkpuien 0,0270 | 98 6,10 | 1400 | 320 | 0,120 | 32000

Bo mnpopomkeHue ce fAageHu caMo  pe3yJITaTuTe [JOOUEHU npu

KBacu(uKayja Ha yCBOeHUTe paboTHH cpenunu 1o Bieniawski (1989)

Cnoped kaacugpuxayujama na Bieniawski (1989) pabomnama cpeduna
— 0108HO-YUHKO08aA pyoa co eékynHo RMR = 70 ja kaacugpuyupame 60
Kaaca Il u e onuwana xaxo 0obpa pabomua cpeouna, co 00380AEHO
Henoozpaodeno pacmojarue 00 10 m.

Cnopeo kaacugpuxauujama na Bieniawski (1989) pabomuama cpeouna —
2Hajc co ekynHo RMR = 65 ja kaacugpuyupame 6o kaaca Il u e onuwana
Kaxo 006pa pabommua cpeouHa, co 00360A€HO HeNOOPAOeHO PACMOjaHUe
00 10 m.

Cnopeo kaacugpuxayujama Ha Bieniawski (1989) pabomna cpedurna
— Mazrne3um co ekynHo RMR = 52  ja xaacugpuyupame 8o xaaca Il
U e ONUWAHA KAKo CPpeoHo 000pa pabomua cpedurd, cO 003804€HO
Henoozpaodeno pacmojarue 00 5 m.

Cnopeo kaacugpuxayujama Ha Bieniawski (1989) pabomna cpedurna
— wkpuaey co exynio RMR = 34 ja xaacugpuyupame 6o xaaca 1V u
ucmama moxce 0d ce onuuie KaKo Aoua pabomua cpeoutd, co 003604eHO
Henoozpaodeno pacmojarue 00 2,5 m.

Cnopeo kaacugpurxayujama na Bieniawski (1989) osaa pabommna cpeduna
Jja kaacugpuyupame 6o kaaca 1V u ucmama moxce 0a ce onuwe KaKo aoua
pabomua cpeduHa, co 00360A€HO HEN00padeHo pacmojarue 00 2,5 m.
EnmHoakcujanHaTa mpWTHCHA [BPCTMHA 32 YCBOGHWTE  KapIiecTu

MaTepHjaJii € TIpecMeTaHa Co TIOMOII Ha 00pasel] KOj o BKIIy4YyBa BIIMjaHHETO
Ha MCMYKAaHOCTA HA MPUTHCHATA IBPCTUHA HA KAPIIECTHOT MaTepyjal.
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Kayie ce:

Zem — ¢=0%;  [MPa] M
c

0, - €HOAKCHjaJHATA IPUTUCHA BPCTMHA Ha KaprecT Matepujan [MPa];
o, - e/THoaKCHjaTHaTa MPUTHCHA IIBPCTHHA HA MOHOAT [MPa];
J,— (hakTOp Ha myKHATUHNTE.

jy=tn @

Kajie ce:

J — Opoj Ha MyKHATUHU Ha efieH MeTap [br./m’];

N — napaMeTap Ha HakJIOHOT, 3aBUCHM Off HAaKJIOHOT Ha paMHMHATa Ha
MyKHATHHUTE CIpeMa MPABeLiOT Ha MOr0JIEeMOTO IIIaBHO Hamperatbe (Tal. 2);

I — mapameTap Ha UBPCTHHATA HA MyKHaTnHnTe, | — L9P-

Tabena 2 - TlapameTap Ha HAKJIOH HA MyKHATUHUTE

AroJ1 Ha OpUEHT. Ha
NyKHATHHA, 3

n 082]1046]0,110,05]0,09]0,30]046]0,64]0,82]095

0 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90

Bp3 ocHoBa Ha oOBa ce JoOMBaaT CJIEHUBE BPETHOCTHU 32 eJHOAKCHjaTHA
NPUTHCHA LIBPCTHHA HA YCBOGHUTE KapNeCT! MaTepH]jaliu:
1. OnoHo-uuHKOBa pyja: 0, = 113 MPa;
2. Twajc: 0 = 80MPa;
3. Igpcr MATHE3HT: 0, = 60MPa;
4. Mkpuneu: o, = 52MPa

3a mga ce mobujaT MomaToNM KoM Ke MOoXaT fa ce CriopeaarT, MoTpeGHo e
OCTaHATHUTE BIIMjaTeTHA apaMeTPH BO CUCTEMOT Ha M3paboTKa Ha pyjaapcka
npocTopuja ia GUAAT UCTH Kaj CUTE PyAApCKU MPOCTOPUH.

Kaxko ¢urcnu napamempu Bo cucteMoT Ha U3paboOTKa Ke BIIe3aT:

— roJieMHMHaTa Ha TMONMPEYHUOT MpeceK Ha nmpoctopujaTa — 10,1 m?;

— (opmara Ha TIOMPEYHMOT TMpeceK Ha pyjgapckata MNpocTopuja -
BUCOKO3aCBOJICHA;

— TmpocedyHaTa [yjlabourHa Ha TpacaTa Ha uctata — 500 m;

— BeK Ha ynorpe0a Ha pyJapckaTa NpocTOpHja — PEJATUBHO JIOJT;

— HMBO Ha MEXaHW3WPAHOCT Ha MPOLECOT Ha M3paboTKa — OufiejKu CTaHyBa
360p 3a MpousI CO UCTA TOJIeMUHA Ke Ce IPUMEHHN MCTa MEXaHU3allja;
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— opraHu3aiyja Ha paboTa — Ke ce IpUMEeHH BP3aH TEXHOJIOIIKA IUKITYC CO
TOYHO BpeMeTpaeHe Ha pabOTHUTE OTEPaIiH;
— MeTofa 3a mpoOuBame Ha pyjapckaTa MpOCTOpHMja — CO NMPUMEHa Ha
MyIMYeYKO-MUHEPCKU paboTH;
—  0CIIOCOOEHOCT Ha pabOTHUOT NMEPCOHAN — PEJATUBHO JOOPO 00YYEH;
— BpEMEeTpaewe Ha elHa CMeHa 1 OPOj Ha CMEHH Ha JIeH — BO PECMETKNTE Ke
ce oy co mecT epeKTUBHY Yaca Ha CMeHa M TPM CMEHH Ha JIeH.
2. IlpumeHera MexaHW3anMja 3a M3pad0OTKA Ha PYJAPCKUTE NPOCTOPUHA
Criopey IMMeH3MUTE Ha IONPEYHUOT MPECEK Ha MPOCTOPHUUTE 32 MYITUCHE
HAa MUHCKWTE TyIMYOTHHY C€ YCBOjYBa €JIeKTPOXUIPAYINIHA Ty MTIaIIKa Off TUTIOT
Rocket Boomer 104, co emgna gynmueuka rpadka, co Tan Ha nacgper BMH 2831
n xuapaymmaky nymdeuku yekan COP 1838 ME, npon3BoicTBo Ha mmiBefickaTa
¢upma Atlas Copco.
3a paboTHara onepanyja mpoBeTpyBame Bo copTBepcKroT naket Davents
€ U3BpIIIeHa TOTpe6HAaTa aHAIM3a U € M30paH BeHTWIIaTop off Tun Zitron 7-30/2,
NMPOW3BOJICTBO Ha IIMTaHCKaTa hupma Zitron, O MOKHOCT Ha €JIEKTPOMOTOP Off
30 kW, ueBku co qujameTap ox 0,7 m U IOJKMHA HAa CErMeHT off 1 m. Ke ce
NpuMeHH (DIIeKCUOWIIeH EBKOBOJL Off TYMUPAHO TIJIATHO, JIECEH 32 MOHTHPAHe
u ieMoHTHpame. JlomkuHaTta Ha 0BOj meBKoBod € 300 m, a 3a moroJsiemu
MOJDKVHM € TpefIBUeHa BePTHKAJHAa BPCKA CO HEHTPATHHOT BEHTMIIALVICKU
cuctem — LIBC.
Wmajku rv npeqiBuj] roJIeMUHATA HA TIOMTPEYHMOT TPECEK Ha MMPOCTOpHjaTa
M TIOYNTYBAaHETO Ha MOTpeOHWTE Oe30eHOCHM pacTOjaHWja 3a TOBapeHe
1 TpaHcnopT Ha pactojanue o 200 m, Kaj oBaa BapujaHTa Ke ce KOpPHCTU
TOBapHO-TpaHcopTHa MammHa o Thnot ST 2G, mponsBox Ha hupmara Atlas
Copco, co BosiyMeH Ha naxunata of 1,9 m®u HocuBoct 3,6 t. MokHOCTa
Ha BrPaJICHMOT Ju3es] MOTOp Kaj oBaa mammHa e 87 kW. IlopgaTtorure 3a
MOKHOCT Ha JIM3€Jl MOTOPMTE Ha KOMIUIETHO TpHMEHeTaTa MeXaHW3alyja
ce KOpHCTAaT MpH MpecMeTKa Ha MOTpeOHaTa KOJIMYMHA Ha CBEXa BO3JIyIIHA
cTpyja on sokananoT BeHTHnanucku cuctem (JIBC). lopmeka 3a TpaHcmopT
Ha Of]MMHVMPAHMOT MaTephjajl Off YeJOTO WM Off IpPeTOBapHaTa KoMopa Jo
HAJIBOPEILIHOTO OJJIATajJIMIITe K& ce KOPUCTH jamMcku KammoH Sandvik 417,
npowmsBop ofi pupmaTa Sandvik. OBoj jaMCKi KaMMOH MMa BOJTyMEeH Ha CaHJaK
8,3 m?u HocuBocT o1 15,4 t . MOKHOCTa Ha BIPajIeHUOT /IM3eJl MOTOP Kaj OBaa
MaimmHa € 156 kW.
3a BrpajyBame Ha TMPCKaH OETOH K€ ce KOPHUCTHU AW3eNl — XUApAyJINIHa
mammaa Normet 6050 WP, mpowmsBoacTBo Ha ¢uHcKkaTa ¢pupma Normet
Corporation. MokHOCTa Ha BrpajieHHoT jau3en Motop e 96 kW. [lopgeka 3a
aHkepupame ke ce nmpumenu Boltec 235, Atlas Copco, co MOKHOCT Ha n3esn
moTtop 58 kW.

|42



Faculty of Natural & Technical Sciences
NATURAL RESOURCES AND TECHNOLOGY Goce Delcev University — Stip

3. IlapameTpu Ha ofleIHUTE PAOOTHH ONepaLUU

Kaj cure BapujaHTM AyNMUOTMHWTE C€ CO TNpPeYHMK 45 mm, OCBeH
LEHTpaHaTa, Koja uMa npeyHuk 64 mm. ['ojemuHaTa Ha MICKOMHUOT MONpeveH
npecek usHecysa S, =10,6m’.

[IprmeHeT e mpu3MaTHYEH THUI Ha 3aJI0M CO Mpa3Ha LEHTPAJHA MUHCKA
mynka. 3a MuUHMpame Ke ce npuMmenn ekcrio3uB AMONEKS-3, npoussoyicTBo
Ha ,,Trayal” xopnopamuja om Kpymesan, P.Cp6uwja. 3a momommute u
3aJIOMHUTE MUHCKH JyTUOTHHU K€ C€ KOPUCTAT MAaTPOHM CO MpevyHuK 38 mm,
a 3a nepuepHUTE MUHCKM AYMTYOTHHU K€ CE€ KOPUCTAT MaTPOHMU CO IMPEYHUK
28 mm. [IpecmeTkuTe 3a MOTPEOHUTE AYNUEUYKO-MUHEPCKM MAPAMETPU Ce
HalpaBeH! 110 UCTU 00pacLy U MPOBEPEHU CO UCKYCTBEHHM MOAATOLM (0Ba BaXK!
3a cuTe pabOTHHM OTiepalym) 3a CuTe BapujaHTu (Tademna 3).

[To pymyeuko-munHepckuTe pabotm ciemyBa may3a of 30 MuHypu
(Bpeme yCBOEHO 3a CHTe BapHjaHTH), KOra co momoin Ha Kommpecuonn JIBC
padoTUIMILTETO c€ OCA000AYyBa Off 3alpalleHOCTa W IUTETHUTE [acoBU Off
MuHUpameTo. [TapameTpuTe 3a oBaa paboTHa omepanyja ce jafieHn Bo Tabena
4.

Kaj paboTHara onepanyja TOBapee U TPAHCIIOPT KAKO BJI€3€H MOAATOK
€ KOJIMUMHATAa Ha O]MUHMPAH MaTepujajl of eHO MUHUPAaHE, BO pacTpecuTa
cocroj6a. [TapameTpuTe 3a 0Baa paGoTHa onepanyja ce afaeH Bo Tabemna S.

3a noarpajgyBame Ke ce NMPUMEHM eJlacTU4HA NMoArpaja (mpckaH GeTOoH
+ yeJlMyHa Mpexa + aHKepu + deanuHu paMku). Koj o oBue enemeHTn Ke
Ouje NpUMEHEeT 3aBUCH Ofl HANpPaBEHUTE NPECMETKM 3a MOTpeOHa HOCHBOCT
Ha MOArpajiaTa, BO 3aBUCHOCT Ofi KAPAKTEPUCTUKUTE HA PAOOTHUTE CPEAUHM.
[TapameTpure 3a oBaa paboTHa omnepanuja ce iajieHn Bo Tabemna 6.

Tabeaa 3 - [Tynueduko-MMHEPCKU NapaMeTpu

Pb-Zn . Iepcr

IMapameTap pyia I'najc MALHEINT IMkpuneny
Bpoj Ha MuHCKM ymyoTHHM [br.] 33 29 21 19
JlosknHa Ha MUHCKA ynka [m] 2,70 2,70 2,7 2,7
JlomKrHa Ha HampeyBamke Off eTHO 23 2.30 23 23
MUH.[m]
BkynHa qoKUHA HA MUHCKHT 89.10 78.30 567 513
AyNUOTHHU [m]
BkymnHO BpeMe 3a Iymierne u 447 408 3.18 301
MuHUpame [h]
BI’<yn. BPeMe 3a IyIMYee U MUH. 32 194 177 138 131
m’ [h/m’]
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BonyMe}: Ha MaTepHjajl BO pacTp. 36.60 36,60 36.60 36.60
cocT. [m’]
Maca Ha UCKOIOT 92,00 67,10 68,40 60,50
Bkyn. konny. Ha eKCIIo3us 3a 1 62.40 54.60 36.80 32.90
muH.[kg]
Crequcuyna TOTPOLLYBA'IKa Ha ell. 1391 12.17 8.70 783
peToH. [det./m’]
HOTpOI_HYBa‘IK’a Ha ekcul. mo 1 m 27.13 2324 160 1430
xopHuK [kg/m’]
Bpoj Ha paboTHULM 32 lyYeHe 1 3 3 3 3
MuH. [br.]
HOpMaT’I/IB 3a Ha/IH. 3a [yI4. ¥ MUH. 097 0.89 0.69 065
[nad./m’]
Tabenaa 4 - BenTunauucku napameTpu

ITapameTap I'onemuna Epununa
Bentunarop o Tun Zitron 7-30/2 1 6poj
MOKHOCT Ha eJIeKTPOMOTOPOT Ha BEHTHJIATOPOT 30 kW
Pa6oTen npurucok - H. 2674 Pa
ITpoTok Ha BeHTHIATOP - Q 9,3 m?¥/s
KosmmumnHa Ha Bo3/lyX Ha paboTHO 4eno — Q. 8,86 m’/s
Hujamerap Ha nieBkoBof - d 0,7 m
HomkunHa Ha eHa IeBKa 1 m

Tabeaa 5 - TlapameTpu 3a paGOTHA OTiepaInija TOBAPEHE U TPAHCTIOPT

Pb-Zn . LBpct
ITapameTap pyna I'Hajc MALHESHT kpunen
Koed. Ha monHewe Ha LHD Manmnata 0,8 0,85 0,85 0,9
KoeduimeHTt Ha pacTpecuTocT 1,6 1,5 1,5 1,45
Hacumnna ryctuna [t/m?] 2,36 1,83 1,87 1,86
Bp. Ha nuknycu 3a MaTepujan 1 MuH.
Ha LHD mammmnara [cikl.] 26 2 2 19
Bk.Bpeme 3a TOB. 1 TpaHC. Ha Matep. 89.8 792 793 664
of 1 munnpame co LHD [min]
Bp. Ha muk. 3a 1 mua. Ha JK [ciklusi] 6 5 5 4
BKyan BpeMe 32 TPAHCMOPT HA 103.7 90.1 902 75.5
marepujai ofi 1 Munupame co JK [min]
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BK. Bpeme 3a T0B. M Tpai. Ha 1936 | 1693 | 1695 | 1420
MaTtepujajl Off €JHO MUHUpPambe [min] ’ ’ ’ ’
Bpeme 3a ToBapeme U TPaHCIIOPT BO 1.40 120 120 1.04
yacoBM 3a u3padored 1| m’ [h/m’] ’ ’ ’ ’
Bp.Ha paboTHUIM 3a TOB. U TpaHC [br.] 2 2 2 2
Hopmatus 3a HaJHUIIM 32 TOBapee 047 041 041 034
TpaHcnopt o m’ [nadn/m’] ’ ’ ’ ’

Tabena 6 - IlapameTrpu 3a paGoTHA onepanyja MOArpaIyBambe

Pb-Zn

Mapawerap pyna I'najc Mg"l;[:;:n IIkpunerr
IMonynpeynuk Ha mpocTopujara [m] 1,6 1,6 1,6 1,6
Pamyc Ha pacniykana 30Ha [m] 1,65 1,674 1,91 1,99
IToTpebHa HOCMBOCT Ha MofrpafaTa 44 47 40 39
[MPa] ’ ’ ’ ’
HocuBoct Ha npcTeH of MaTHYHA 104 102 100 74
kapna [MPa] ’ ’ ’ ’
BkynHa HOCMBOCT Ha ToArpagara
[M}’,a] P 10,57 10,75 10,6 8,46
[ToTpeGen BolyMeH Ha NpcKaH 35 735 118 058
6eTOoH 3a npB coj [m?] ’ ’ ’ ’
Jle6GenmAa Ha TIPB CJI0j HA PCKaH 003 003 003 003
6eToH [m] ’ ’ ’ ’
JlomKrHa Koja HaeHAII ce
hotanyss lJ[m y 92 9.2 46 23
HOTpe6e§ BOJIYMEH Ha np. OETOH 3a i 314 274 16
BTOp ciioj 32 I [m] [m?] ’ ’ ’
JleGenviHa Ha BTOP CJI0j HA MPCKaH i 0.04 007 011
6eToH [m] ’ ’ ’
BkynHo BpeMe 3a MOArpayBare Ha
1 [m] [h] 2,6 11,2 8,6 9,0
IToTp. Ha uemMeHT 3a 1 m’ XOHUK 110 257 367 513
(kg/m’]
Iotp.Ha necok 3a 1 m’ XogHUK 031 072 102 143
[m*/m’] ’ ’ ’ ’
[ToTp. Ha akueneparop 3a 1 m’ 6 13 19 2%
xoHUK [kg/m’]
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HOTp.’Ha y.Mpexxa 3a 1| m’ XOHuK i 20.39 2039 2039
[kg/m’]
[ToTp. Ha ankepu 3a 1 m’ XOTHUK

, - 4 5 9
[br./m’]
Iotp. Ha pamku 3a 1 m’ XOgHUK

, - - - 73
[br./m’]
Bk. B’peMe 3a MOAArpajlyBame Ha 1m 034 15 22 47
[h/m’]
Bp. Ha pa6. kou paboTaT Ha 3 3 3 3
TIOArPay.
Hop.Ha H’aJIHI/IIII/I 3a MoArp. 0.17 073 1.12 236
[nadn./m’]

4. TlpecMeTaHu TPOUIOLM 32 U3PAGOTEH MeTap NOKEH XOPH30OHTAJIHA

npocropuja

Bp3 ocHOBa Ha yTBpAEHWTE MapamMeTpH, INOCAMHEUYHUTE LEHH 32
NOTPOLLEHUTE MaTeprjany, HaOaBHUTE LIEHM HA MEXaHW3alyjaTa W LeHaTa Ha
OpyTO AHEBHMLA, YTBPAECHU CE TPOLIOLMTE HA OffiesIHUTE pabOTHU ONepaLyu
Kaj CUTe BapWjaHT! HA XOPU30HTAJIHA pyfapcKa npocropuja (Tabemna 7).

Tabena 7 - Bkynuu Tpolioiy 3a n3paboTka Ha 1| m’ XOpU30HTaIHA py/lapcKa

nmpocTopuja
Pb-Zn . spcr
b
Tpoumonu 3a n3padorka [€/m’] pyia I'najc MArHEINT IIkpunery
Tporoiy 3a fynmuemhe 1 MUHUPAhe 151,54 141,43 118,95 115,57
Tpomuioiy 3a NpOBETPYBakE 16,00 17,00 17,45 20,63
Tpowonut 5 ToBaperse 1 108,72 | 104,78 | 10481 | 10033
TPAHCTIOPT
Tpouiony 3a norpajiyBame 65,40 164,09 207,81 357,57
Tpowonu 3a NOMOLIHUA PabOTHU 3401 42.10 44,08 57.65
ornepanyn
BkynHu Tomouy 3a n3paGoTka
Ha 1 m’ xopu3oHTanHa pynapcka | 375,63 469,41 493,10 651,74
npocTopuja
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5. AHaiM3a Ha Y4YeCTBOTO Ha TpPOIIOLUTE NpPH u3pabdoTKa Ha
XOPHU30HTAJTHU PYAAPCKU MPOCTOPUHA
AHaMM3MpajKu TV TPOLIONMTE HA OffIE]THUTe pabOTHU OTepanyy JafeH!

Bo Tabena 11 MoxKe nma ce 3a0enexku JeKa:

— Bo paboTHa cpenyHa OJIOBHO-IIMHKOBA Pyjia HAjrOJEMO IMPOLEHTYaTHO
Y4eCTBO BO BKYIHHUTE TPOIIONM MMa paboTHATa omepanyja AymueHe
n muaupamwe — 40,34 %, noToa ciemyBaaT TPOLIONUTE 32 TOBAPEHE U
TparcnopT - 28,94%. Tpomonure 3a mofarpagyBame n3Hecysaar 17,41%
Y HajMaJy ce TpouIonuTe 3a BeHTuianrja — 4,26% (cnmka 1);

— Bopa6oTtHa cpenyHa rHajc HajroJIieMo MPOLEHTYATHO YYeCTBO BO BKYTHUTE
Tpomio WMa paboTHaTa onepanyja moarpamyBawme —34.96 %, co
peNaTUBHO BOEIHAYEH MPOLEHT yUYECTBYBAAT U IyMISHETO 1 MUHAPAHETO
—30,13 %. TpowmoyTe 3a TOBapeme U TPAHCTIOPT W3HecyBaat 22,33 % u
HajMaJi ce TpoIouuTe 3a BeHTunanmja — 3,62 % (cimka 2);

— Bo paborHa cpeguHa MarHe3WT HAjrOJIEMO MPOIEHTYAJTHO YYECTBO BO
BKYITHUTE TPOIIONM MMa paboTHATa omepaiyja moarpagyBame — 42,14
%, moTOA CleyBaaT TPOIIOLMTE 32 AyMiemhe U MUHUpame — 24,12 %.
TpormronuTe 3a TOBapewe u TpaHCTIOPT n3HecyBaat 21,26 % u Hajmanm ce
TpououTe 3a BeHTuinanuja — 3,54 % (cimka 3);

— Bo paborHa cpegyiHa MIKpWiel, HAjrojieMO MPOUEHTYAJTHO YYECTBO BO
BKYITHUTE TPOILIOLM MMa paboTHATa omepaiyja MOArpagyBamke CO Iypu
54,86 %, moToa cieyBaaT TPOIIONUTE 3a AyMYeHe W MHUHHPAHmE CO
MHOTY niomasto iectBo ofi 17,73 %. TpomonuTe 3a TOBapeHe U TPAaHCIOPT
Ce pellaTBHO BOEHAYEHW CO TPOUIONWTE 32 MyMIeHe W MUHHUPame U
m3HecyBaaT 15,39 % u HajManm ce TporonuTe 3a BeHTminanmja — 3,17 %
(cmuka 4);

Jloneka, ako Tv criopeiuMe BKYITHUTE TPOIIONM 3a m3paboTka Ha 1 m’
XOPHM30HTAJIHA Py/IapcKa MPOCTOpHja TP UCTA FOJIeMUHA Ha MOMPEeUeH MpeceK
ce 3aberexxyBa JieKa BO CpefivHaTa CO HajioOpy MEXaHWYKHN KapaKTEePUCTUKA
OJIOBHO-IITHKOBA Py/la MMaMe HajHuCKu Tporomm — 375,63 €/m’ u ucture of
HajroJIeMHTE TPOIIOLM 3a M3paboTKa Bo mkpuien - 651,74 €/m’ ce nomamm
3a mypu 42,36 %.

3aKkay4oK

Opn u3HECeHNTE Pe3yJITaTH Off HAYYHOTO UCTPAKyBarhe MOXKE J]a Ce 3aKITyUH
lieka Kaj paGoOTHU CpeiMHA CO TIOrojieMa IBPCTHHA M MOMajla MCIYKaHOCT
(OMOBHO-IIMHKOBA PY/ia) HAJrOJIeMHU Ce TPOLIOLUTE 3a MyMUeHe U MUHUPAE,
okody 40 %, Kako IITO onara IBPCTUHATA U PACTe UCIYKAHOCTA OBKE TPOIIOLH
omafaar, a 3a CMETKa Ha HUB PACTaT TPOILOIUTE 3a MOJIrPayBabe, Taka IITo
Kaj HajcnabaTa oj aHAM3UpAHUTe PA0OTHU CPEfIMHU - IIKPUJIel, U3HECYBaaT
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[yp¥ TIOJIOBMHA OfI BKYNHUTE TPOLIOLM. BakBy pasimku ce jaByBaaT Mopaju
(hakTOT WTO GapamaTa BO MOIJIE[ HAa AYMUEHE M MUHUpAHmE Ce TOroJeMu
Kaj MOUBPCTH CPEfMHM, [0eKa KOIIKY CPelHTa € TOWCIyKaHa M Tociada
TOJIKY Ce TorosieMn Gapamara 3a MofrpajgyBame. TpomonuTe 3a ToBapeme 1
BEHTHJIAIM]ja Ce BOSJHAYCHU Kaj CUTE aHAJM3UPAHU BapHjaHTH.
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Cauxa 1 - Tpomony 3a 13pab0TKa Ha XOPU30HTAIHA Py/lapcKa IPOCTOpHja BO
paboTHA CpefiHA OJIOBHO-LIMHKOBA Py/ia
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MHajc

B noarpanysarbe

B OyNYere U MMHWPare
N TOEdpEHE M TRAHCNORPT
W EEHTHAGUM 3

B NOMOWHK paBoTHK
OMNEpaLMK

Cauxka 2 - Tporoiy 3a 13pab0TKa Ha XOPU30HTAJIHA Py/lapCcKa NPOCTOpHja BO
paboTHa cpeArHa THajC

] Maruesur o noArpanysaee
4o, 9%

B OyNMyeHe 1 MMHWUPare

N TOBApEt+HbE W TREHCNOPT
N BEHTHABUW]E

B nomowHKu paboTHK
onepaymMm

Caura 3 - Tporoiy 3a 13pab0TKa Ha XOPU30HTAJIHA Py/lapCcKa NPOCTOpHja BO
paboTHa cpeHa MarHe3uT
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Wkpuney

m NoArpagysatbe
H OyNYetbe U MMHUpatbe
N TOBApPE e W TpaHCNopT
H BEHTHAALM]jE

= nomowHu pabotHK
OnepaLum

Caura 4 - Tpouoiy 3a 13pab0OTKa Ha XOPU30HTAJIHA Py/lapCcKa MPOCTOpHja BO
paboTHa CperHa IKPHIIeI]
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UDC: 622:532 CrpyueH Tpyn

HEKOU CE'MEHTU O[] YJIOI'ATA HA MEXAHUKATA HA
OIYUINUTE KAJ PYOJAPCKUTE ITIPOLECHU

Anren Tacesckn!, Camko Usanos?, Hukoimnka JIonesa?

AncTpakTt

MexanukaTa Ha (hIyUIUTE € MHTErpajHa KOMIOHEHTa BO CEKOj CErMEHT
Ha MHKeHepcTBOTO. OrpoMHa 06JacT BO KoOja ce€ NMpHUMEHyBaaT OCHOBHHTE
3aKOHMTOCTM Ha MNpUMEHeTaTa MeXaHuMKa Ha QIyuaure € pyAapCcTBOTO,
WM TIOKOHPETHO, MeXaHW3alpjaTa M ornpeMaTa KOMIITO ce KOPHUCTAT NpHU
eKCKaBalyjaTa Ha KapruTe.

Pynapckure onepaium (Kako 1 NpoGHBAKETO HAa TYHEINN) CE pean3npaar
CO MallMHM KOM NpM padoTaTa ce W3JI0XKEHM Ha EeKCTPEMHO HENOTOfHU
onepaTvBHU ycioBu. [loroseMuoT fea o OBUE PYJAApCKU MallMHM MMaat
MOTOPH Ha XMJIpayJIMUeH MOroH, Yrja IWTo paboTa BO rojemMa Mepa 3aBUCH Off
MOJIMaYKyBakETO HA JIEXKULITATA U PEMEHUTE MPEHOCHUIIN, T.€. 00JI1aCT BO KOja
ce NPUMEHYBaHM MO3HABaaTa Off TEOpUjaTa Ha MOAMAUKYBaHbE.

MexanukaTta Ha (IyuauTe, UCTO Taka, € Jed Ofl CAMHOT Mpolec Ha
eKCTpaKLyja, T.e. NPUCYTHA € Ha IONMPOT ajlaT-Kaprna, Kajie ITO € BO COAejCTBO
CO OJJICJIHUTE CKJIONOBYU M aJlaTH, BO HACOKA HA MaKCMMMU3UPakhe HA e(PeKToT
NPY OTKOMYBAHETO HA KApNUTEe U MUHUMU3Upahe Ha abemheTo Ha anaTor.

Bo 0BOj Tpyn ce IucKkyTupa 3a HEKOM Off HUB, a CTO TaKa, IPe3eHTUPaHK
ce U [IMCKYTHUPAHO € 3a NPEHOCTUTE, HEAIOCTATOLUTE,, KAKO U 3a IOTpeduTe 01
npuMeHa Ha PIIyuuTe BO MPOLECOT Ha eKCTPaKMjaTa Ha KaprnuTe.

Kayunu 360posu: mexarnuuku aram, nuk, OUCK, CeKauka epukacHocm,
y8pcmu Kapnu, 800eH MAA3.

1) Mammscku dakynret, Y Husepsurert ,,['one Jemues” - IllTun

Faculty of mechanical engineering, University “Goce Delcev” Stip
2) dakyaTer 3a NPUPOJHU TEXHUUYKU Hayku, VIHCTUTYT 3a pypgapcTBo, YHusepsuteT ,.['one
Hemues” - Htun

Faculty of natural and technical science, Mining institute, University “Goce Delcev” Stip
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SEGMENTS OF FLUID MECHANICS ROLE IN MINING
PROCESSES

Angel Tasevski', Sasko Ivanov?, Nikolinka Doneva®

Abstract

Fluid mechanics is an integral component of every aspect of engineering.
Included in the range of area of applied fluid mechanics knowledge is that of
mining, particularly with the machinery used for extracting rock.

Mining (and tunnelling) relies on machines that are subjected to extremely
adverse mining operating conditions. The majority of these mining machines
are powered by hydraulic motors, and are heavily reliant on lubrication of
bearings and tracks, all involving knowledge of lubrication theories.

Fluid mechanics is also a part of extraction process of itself, at the tool/
rock interface, where it can be combined with different tool assemblies to
maximize the rock extraction and minimize the tool wear.

The paper discusses some of these and benefits, disadvantages and
necessities of using fluids in rock extraction are presented and discussed.

Key words: mechanical cutter, pick, disc cutter, cutting efficiency, hard
rock, water jet.

Bosen

[TocTojaT O6pojHM MeTOAM TPUMEHETH NPU E€KCTpakKlujaTa Ha KaphuTe,
6110 TIpU TOA J1a Ce OTKOMYBa pPy/ia, Ha MPUMEpP BO PYAApPCTBOTO, UJIM MaK MpU
OTCTPaHyBamkEeTO Ha KaprecT MaTepujan 3apaau o6e30e/lyBarbe Ha MpUCTar,
13pab0TKaTa Ha TYHEJH.

Hajommur metom e wmunuparemo, Kora kapmata ce pa3gpoOyBa Ha
¢pparMeHTH co MpUMeHa Ha eKCINIO3UBU WITH MaK METOJIOT NPY KOj MEXAHUYKUOM
aaam ce KOPUCTU Kako CPEACTBO 3a pa3ipoOyBame Ha kapnute. M kaj nBara
METOfla C€ MOCTUTHYBa Torosiema e(UKacHOCT, AOKOJKY ce ynoTpebar
ofipefieHu bayuniu.

[Ipy MuHMpameTO, MPOLECOT Ha €KCTpaKlMja € UUMKJIWYEH, ITO 3HAYU
ieKa ce 3armoyHyBa co u3paboTKa Ha AYMYOTHMHA, TIOTOA UCTATa CE MOJHUA CO
€KCIJI03MB, Ce Taii eKCIUIO3MBOT M, KOHEYHO, MO eKCIMJIo3MjaTa ce cobupaar
¢pparMeHTuTE Kaprma.

dnyunure U pygapcKuTe nNpouecu

Kako u kaj cekoj mpouec Ha Aynuerme NpuMmeHaTa Ha iayuaure (BO
NpakTUKAaTa HAjueCTo BOJaTa) € BO HACOKA HA OTCTPaHyBame Ha (PparMeHTUTE
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Kaprna ¥ JaJierhe Ha ajlaTOT, a CO TOA C& OCTBapyBa 3rOJIeMyBame Ha BEKOT
Ha anaTtoT u Op3WHATa Ha Aymyeme. [[ymioTWHMTE, UCTO Taka, MOXe Jia ce
n3paboTyBaaT v CO MPUMEHA Ha BOJIEH MJIa3 CO BICOK MPUTHCOK.

MexaHMUKHATE ajlaTh MO3Ke Jla IMaat 0ée (hopmu:

00JIMK Ha JUIETO, TIO3HAT KAKO MOBJIEKYBAYKH MUK VJIN KPYHA;

CJI0O00JHO BPTJIMBU, IUCKOBU CO OCTPU pabOBU.

Kaj xomepuujanHiTe MalMHU Ce MPUCYTHY M efJHaTa u ApyraTta ¢opma,
NpeKy MOBeKEHAMEHCKO apaHXXUpamke Ha pOTAlMOHATA TIIaBa-KpyHa.

ITukosume ce anatv co eAMHUYHA yAapHa TOYKA, KOWIITO ja OTKUHYBAaT
Kaprara TNpeKy eKCIUIOATHpalke Ha BHATPEIIHWTE NMPCHATWHW W MyKHATUHA
CBOjCTBEHM 3a MOBpIIMHATA HA Kapnara. KpiremeTo Ha KapnaTa ce JoIKN Ha
NPOAMPAKETO HA AaTOT CO KIIMHECT OOJIHK.

Huckosume co octpu paboBM ce KapaKTepus3upaaT cO TojieMa Cuiia
NpUMEHeTa JIOKAITHO 32 TeHEPHUPahe Ha MUKPOTTyKHATHHY, BO HACOKA HOPMAaJTHA
Ha paMHMHATa HA MAKCUMAITHUTE HATTOHU HA CMOJIKHYBAaHE IITO CE IINPAT HU3
MaTpuIaTa Ha KapraTa, IpUINHYyBajKu (hbpakTypupame Ha MOJIETIOT Ha CUJIATE
(couka 1).

Ha modeTokoT, cexkayoT co3faBa roieMo TOUYKECTO ONTOBapyBame BP3
MOBpPIIIMHATA HA KapraTa, JOBOJHO TOJIEMO f1a TNpEeln3BUKA JIOKAIN3UPAHO
KpIIewe. 3roJieMeHNOT NPUTHCOK ro 3a0p3yBa MPOAVPAKBETO Ha CEKadyoT BO
Kaprnara, Kpempajki HamoHcKa pemierka (cimka 1) co NMMKOBM Ha HAMOHOT
KOM Ce T0jaByBaaT Ha pacTojaHue Off OKOJY 2.a. TOf] MOBPIIMHATA. 3roJeMeH
NPUTUCOK O O TIPUHYWI BPBOT HA CEKAYOT /la HaBle3e BO (ppakTypHpaHaTa
30Ha, MyKHATUHUTE OW Ce MpolMpuiie U OU ce Kpeupaje (pparMEeHTUTE Off
Kapna.

[TukoBuTe, TEeopeTcKkn, ce MHOTY MOe(PUKACHN BO OJHOC Ha JIMCKOBUTE,
HO THe Ce MHOT'Y TOBEKe CKJIOHM Ha MPEKyMEpPHO a0ewme M JIOM Kaj IBPCTUTE
n abpa3WBHU KapIiH, Iofieka, Mak, mepopMaHCUTe Ha TPKAJAYKHUTE JIUCKOBU
C€ MHOTY MOMAJIKy YYBCTBUTEJIHN Ha aGEHhEeTO M Ce MHOTY MOe(UKACHU MpU
eKCTpakIjaTa Ha BPCTUTE KapIIH.

YcnexoT Ha KOj OWIIO O OBME METOAM €, BO ToJieMa Mepa, 3aBUCEH Off
crenuryHaTa EHeprvja Ha KaprarTa IIITO Ce OTKOMYBa, a 0Baa, akK, eHePreTcKa
BPEHOCT € MHOTY 3aBHCHA Off TMUNOT Ha KapmaTa, Hej3WHaTa CTPYKTYpa,
YCIIOBUTE KOWIITO MOCTOjaT BO KaprecTara CpefliHa U METOOT MpeKy Koj ce
aIyTIpa OBaa eHepruja.

N —
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AGq

JInHUM Ha Makc. napamMeTapcKy MPalMeHT U IIMpPere Ha TyKHATUHNTE
HOPMAJIHO Ha O, KOHTYPHTE
Cauxka 1 - Mopien Ha ciiia MPOAYLMPAH CO CEKaYoT
(Farmer and Glossop)

®parMeHTHpambe HA KapnuTe

[Ipn oTkonmyBameTO Ha KapnWTe, 3a fla Cé HWHUIMpPA TPOLECOT Ha
¢parMeHTanMja, KOH HUB HA MMPEKTeH WM WHAVNPEKTEH HAuYMH MoOpa Jia
ce BiIOXHU eHepruja. I[loTpeOHOTO KONMMYECTBO HA EHEpruja 3aBWICH Off
KapaKTepUCTUKUTE Ha Kaprara - MOMEKWTe Kaphy IITO COfp>KaT ToJjeM
Opoj TMyKHATWHHU, CO INTO ce obe30emyBa morojieMa CjI00OHA TOBPIIVHA,
nobapyBaaT MOMaJIKy €Hepruja 3a Kpeupame (PpakTypHd BO OTHOC IIBPCTHUTE-
NOJIHM Kapmu, KOW COAp>KaT MWHUMaleH Opoj ¢paktypu. Heorpanmdyenmor
JIOM CO CMOJIKHYBamkhe KOHCYMHpa HajMaJIKy eHepruja. 3rojieMeH! KOJIMIeCcTBa
eHepruja ce MoTpeOHM JOKOJKY KapraTa € MHOTY TOBeKe OINTOBapeHa CO
3aTBOPEHN KOMITPECHMBHM HAMOHW BO TEKOT HA MPOLECOT Ha (hparMeHTanyja.
I'onemo kommyecTBO eHeprija NPpUMEHEeTO KOH MHTepaKIyjaTa Kapra/anar, of
IITO MPOM3JIEryBa CaMO HEOTPaHWYEH JIOM CO CMOJIKHYBame, O MOKEJO /1a
ro o6e36eny Haje(prKaCHMOT Tpollec Ha (hparMeHTalrja, a Toa € eANHCTBEHO
MO>KHO Kaj CJIO00/THITE HEONTOBAPEHN KAapIu.

[ToBekeTo o MNOCTOEUKHWTE pPYAAPCKA METOAM CE€ TPUMEHETH Kaj
rojieMuTe PYIHW Teja, Kajie IITO aJaTUTe MPOMyLMpaaT JIOM BO yCIIOBH Ha
BHCOKa KOMIPECHBHA 3aTBOPEHOCT M BHCOKM M0O6apyBama Off EHepruja 3apaau
NOKPUBamkE Ha 3aryOuTe Of] TPUEH:E U FOJIEeMUTE 3aryour 3apaji pacejyBame Ha
eHeprujara.
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KapakTreprcTukuTe Ha KapraTa AUPEKTHO TOBP3aHU CO (pparMeHTanujaTa,
YeCTONaTH,Ce HeOBOIIHO ic(DMHIPAHN WK TTaK ce Heno3HaTH. [lepnHnnmjaTaHa
TUTIOT HA KapraTa COAP3KY OMIITH (paKTOPH 32 TEOJIOIIKATA CPEAIHA , KaKO IITO
ce MarMaTCKuTe, CEIMMEHTHUTE, METaAaMOP(PHUTE, KAKO 1 HEKOU CHennpIHn
0COOMHM 3a TEeKCTypaTa, MUHEpaJlHaTa COApPKMHA, jaKOCTa, BPCTUHATA WTH.
[Topasn Toa, nedpuannMjaTa 6U MOXKeNa Jja MPEeTCTaByBa MOTPEIIHa BOJIIIKA.
Taka, Ha mpuMep, UBPCTUOT KBApPIUT MOXKE Jja MMa IBPCTHHA HAa TPUTHCOK
norosieMa o 210 MPa, fogeka nak UBpCTUTE NECOYHULM MMAAT LBPCTUHA Ha
nputrcok o camo 120 MPa. 3aroa, monMoT ,,qBpCcTUHATA™ € CaMO pellaTUBEH
TEPMUH.

BpepHocTuTe 3a UBpcTMHATA, NCTO Taka, MOXe /1a Ce MPOMEHJIMBY U 32
efleH UCT TwM Kapra. Ha mpumep, OKONKY rpaHUYHUOT MPUTHCOK CE 3TOJIEMH,
KaKo OHOj IIITO ce MojaByBa CO 3rojieMyBarbe Ha JijlabounHaTa Mof 3eMjiuHaTa
MOBPIIMHA WM TaK OHWE IITO Ceé pe3yJiTaT Ha aki@jaTa Ha ajaToT Mph
¢parmeranmjaTa, Toram goafa o 3roJjeMyBame Ha IBPCTMHATA Ha Kaprara.
W Hekom mpyru KBaJMTETH HA KapraTa, NCTO TakKa, BIWjaaT Bp3 PyAapCKuATe
npouecu. Kaj yepcmume xapnu € MHOTY TEIIKO jla C€ IPOAPE BO HUB, HO €JTHAIII
TOM K€ Ce CKpIIaT, MOoTOa MHOTY TIOJIECHO MOXe Jla ce (pparMeHTMpaar
Ha NIVMEH3WM TIOTONHW 3a MaHwmymnandja. [lomexkume kapnu MOXe Ha ja
npuayaT paboTarta Ha ajaToT 3a {yMYeHe NI CeKaunTe U MMaaT CUPOMAIITHA
KapaKTepUCTUKK Ha fipobeme. Hekon mpyru acmekTy off KapaKTepUCTUKUATE
Ha KaprmaTta IITO MOKe Jla TO NMPOMEHAaT MpOLecOT Ha (pparMeHTanyja ce
XEeMHUCKaTa COfip>KMHa Ha (PIYHIOT WITO CTPYHW HU3 TIOPHUTE W MPUTHCOKOT BO
MOpHTE - IIITO MOXKE /1A ja HaMaJlaT [BPCTUHATA HA KapraTa, KaKo U paCTeUKNTe
temneparypu. Cenak, oBue eekT BooOnyaeHo ce MHory mamu. Oi MHOTY
MOTr0JIeMO 3HAYEHE Ce CIOEBUTE W TMOMHOKHUTE PAMHMHM, IITO BCYIIHOCT
MMaaT W HajroJIeMO JIejCTBO Bp3 MpOLECOT Ha (pparMeHTanyja Ha HUBO Ha
TEPEHCKH VCTINTYBAbA.

Bpojor Ha cnabw mMOBpIIMHM, KaKO IITO C€ CIIOEBUTE, MOMHOKHUTE
PAaMHUHM ¥ MyKHATUHUTE TO KOHTPOJIMPAAT KOJIMYECTBOTO €HEPrHja MOTPEOHO
3a OTKOMyBame Ha Kapmata. [IprcycTBoTO Ha romem 6Gpoj TakBu obenexkja
006e36eyBa norosuemMa cj000Ha MOBPLUMHA BO KapnaTta LITO nodapyBa nomail
BJIe3 Ha eHepruja 3a (ppakTypupame Ha Kapnara. Mako BakBWTE CIIO€BU BO
KaprnaTa acucTMpaaT BO MPOLECOT Ha ekcTpakuuja, cemak McFeat (1987)
TBpPAM Jieka (ppeKBeHIMjaTa Ha crioeBuTe Tpeba fia 6uue Bo padrot o 100 go
200 MuMMeTpH, 3a fia AoOUjaT 3HAUSH-E MPUIOOUBKUTE Off HUB.
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Cauxka 2 — Penanpja nomefl’y cTankaTa Ha Hape/lyBambe 1 BIIOXKEHHOT Harop
(cniopen Ozdemir u Dollinger)

ITpouecoT Ha eKcTpakiyja ¥ CO MMKOBU U CO IMCKOBM € IMPEKTHO 3aBUCEH
Ofl CUJINTE MPUMEHETH HOPMAJIHO Ha 4esioTo Ha Kapnarta. Farmer u Glossop
(1980) TBppmaT Aeka MakoO MPOAMPAHETO HA JUCK CEKAdoT, HA MPUMEP, € BO
¢yHKUMja Off AMjaMeTapoT Ha JUCKOT, HAMaJHUOT aroyl Ha JHUCK CEeKayor,
pacTojaHueTo momely JMCKOBUTE W LBPCTMHATA Ha KapraTta, cernak Toa
NPUMAapHO 3aBUCH Of PUMeHeTaTa cuiia. Flako 1 OBJie IOCTOjaT OrpaHnvyBamba,
cenak ormutute cnposefeHn of Ozdemir u Dollinger (1987) ykaxkane neka
€HepreTCKUTe NodapyBama 3a (hpakTypupame eMHUIA BOJYMEH OJf Kaprnara
CC€ MHMHUMAJIHU TIpU €1Ha KOHE€YHa BpPE€JHOCT Ha IMOTUCOKOT, Hap€4dCHa
Kpumuuer nomucox. Opaa MUHMMaJIHA BPEIHOCT € BO peJialifja co NpoMeHaTa
Ha ME€XAaHU3MOT - OJI MEXaHU3aM Ha KpPUICHC Ha KapnaTa KOH ME€XaHU3aM Ha
dpakTypuparme, IPETXOJHO CIIOMEHATO Ha CJIMKa | 1 MIIyCTPpUpaHo Ha cjuKa 2.
[Topamu Toa, mocTou ofipefieHa peJianpja moMer'y myiabounHaTa Ha MPOAUPALE U
erKacCHOCTa Ha MPOLECOT Ha eKCTpaKuuja (cimka 2).

Bopara Kako HajuecTo npuMeHyBaH (Iyup

Co mpuMeHa Ha HeKOja Off MeTOfIUTE IITO 6ea HaKPaTKO 00jaCHETH , MOKHA
€ EKOHOMMYHA eKCTPaKIIMja Ha MOBEKETO TUIOBY Kapmu, HO MHOTY ToehrKkacHa
eKCTpaklja MOXe Jla Ceé OCTBAapHU aKO Cce KOPHUCTU OfpefieH (pyuf, IITO BO
NpakTHKaTa CKOpPO CeKoral € BojiaTa Bo (popma Ha Miias.
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Taa 61 MoxKena 1a ce IPUMEHHU KaKo:
YUCT BOJEH MJla3;
BOJIEH MJIa3 300raTeH Co auTUBU;

3. MuIa3 co KOj ce mofio0pyBaaT ceKaykuTe nmepopMaHCH Ha TMKOBUTE WITH
JMCK CEKAUYnTE.

Yuctrre BoieHN MIIa3€BU JIOJITO BpeMe Ce KOPUCTEHHU 32 OTCTPaHYBambe
Ha HEKOHCOJIMJJMPaHW TOBPIIMHCKU JIETIO3WTH Off TIECOK W MWib. Tue ce
NpuMeHyBaHN ofjamHa (c& o 1852 ropmmna), KaKo MeTOJ| 32 OTKpHMBame Ha
feno3uTuTe 6oraT co 37aTo. ['eHepanHO, HampaBUTE KOM Ce KOPHUCTEHH Ce
KapaKTepu3npaaT cO ToJeM MPOTOK Ha BOAA CO HMU30K NMPUTUCOK, HO MMaaT
orpanndeHa npuMeHa. Co oflaBamkeTo Ha abpa3uB 3HAYNTEIHO ce MoIoOpyBa
cekaykaTa CloCOOHOCT, HO 3a fia MOXe abpa3uBOT Jja Ce yNoTpeOu € NoTpedHa
Melayka KoMopa 3a fla ceé NICKOMOMHMpaaT abpa3vBHOTO CPEACTBO M MJIa3oT.
OBa noBJIeKyBa abere Ha MITa3HUI[ATA, Ce 3T0JIeMyBa IIeHATa HA YMHEHe opaan
BpEIHOCTA Ha aOpa3MBHOTO CPECTBO, a CO OTJie]] Ha pefyKIMjaTa Ha Op3uHaTa
(iTo MpowmsNeryBa Off MPOIECOT Ha Mellame), MPUMEeHaTa Ha OBOj METO 3a
KOMepIWjalTHa eKCTPaKIyja Ha KapInuTe € OrpaHnveHa.

[Ipn amnmkanpjaTa Ha BOJIEHWTE MJIa3eBHM, BO aCHCTHMpayka yJiora Ha
MeXaHMUYKaTa eKCTpakiyja Ha KapruTe, OCTBAPEH € 3HAUMTEJIEH MOpacT Ha
Op3vHaTa Ha eKCTpakiyja. beneuTnTe WITO pe3yaThpaaT o OBa Ce CIEHNBE:

1. Jlapewe Ha cekauute. [luxkosume, BOOOMYAEHO, ce M3pabOTyBaaT CO
BpB 0f] Bosippam-KapOuy. Y cJaoBUTEe Ha paboTa MOXKE J1a NPEAU3BUKAAT
3rojieMyBamb€ Ha TeMmIepaTypaTa Ha BpPBOT Off CEKadoT, JAOBOJHO 3a
7la oje 10 OMEKHyBame Ha KapOwmHWOT cioj. [lopagu Toa The MHOTY
noJjiecHo ce adbat (Barham and Buchanan 1987).

Kaj ouck cexauume, mto oO6wyHO ce M3pabOTyBaaT Of YENWK, WCTO
Taka, CO MpPUMEHa Ha BOJIEH MJIa3 C€ OCTBapyBa HaMallyBame Ha paboTHaTa
TEMIIepaTypa 1 cTankara Ha abeme.

2. Yucreme Ha CTPYLIKUTE O 30HATA CO pa3apooen MaTepujan. Cekauure
ja Kpuiar kapmata, (hopMHUpajKi MpUTOa MIACTUYHA 30Ha BO OKOJIMHA Ha
cekauknoT pab Ha amaToT. EekToT ce cocTou off aucumnaiija Ha cuaTa
Ha CeveHe Bp3 MorojieMa MoBpIIMHA, CO MITO Cce peaylupa eprKacHOCTa
Ha cevemeTo. Bo 0BOj ciyuaj, MOTpeGHM ce MOToJIeMH CHJIM 32 J1a MOXKe
la ce co3fiajie JOBOJHO BHCOK MPUTHCOK, HEOMXOMIEH 3a (PpaKkTypUpame
Ha Kaprmara.

N —

Co orcTpaHyBame Ha MapyeHIaTa Kapha He caMoO LITO ce€ MUHMMM3MpA
IJIACTMYHATA 30HA, TYKY, ICTOBPEMEHO, ce 00e30e/lyBa CeKavoT /1a ja 3ap>Ku
nocTaBeHaTa Op3uMHA Ha HampefyBale WIM AlTepHATHBHO, CE€ OCTBapyBa
3rojleMeHa CTalka Ha TPOAMpame Ha ajaToT MpU HCTaTa KOHCTeNalyja
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Ha cwmTe. OTCTPaHyBaWkeTO Ha CTPYUIKMTE My OBO3MOXYBa Ha CEKayoT
BJIOKEHATa €Heprvja fa ja TPOIIM MHOTY TIOBeKe Ha (PpakTypupame Ha
MaTHYHATA Kaprma, OTKOJIKY BO TOHATaMOIIIHA pefyKlyja Ha JIMMEH3UNTE Ha
BeKe MCKPIIEHNTE MapyueHIia Kapra.

3. Tloctom onpeneH edeKT U Bp3 myKHaTuHuTe. [IputncokoT Ha BopgaTa
KOja HaBJIeryBa BO TNYKHAaTHHUTE TO OJIECHYBA HUBHOTO IIHPEHeE,
acCHCTHpPAjKu My CO TOa Ha alaTOT BO MPOLECOT Ha (PpakTypUpame Ha
Kapnara. JariaeHoT € 0oco6eHO TOTo/IeH BO TOj MOTJIe, Ouiejkn nMa mMaja
[BPCTMHA HA CMOJIKHYBam€ M COMP>KM MHOTY NMYKHATWHW W TIPCHATHHU.
MefyToa, Kaj moBekeTo Kapmnu, PpakTypUPAHETO MOXKE Jla C& OCTBApU
€IMHCTBEHO JIOKOJIKY BOJICHMOT MJIa3 MMa JIOBOJIHO BHCOK TPHUTHUCOK, CO
IITO K€ ja IPUHY/IM BOJIaTa /1a HaBJie3e BO MHTEP(EejcOT momery paboBuTe
Ol KpUCTaluTe, NPUOHECYBajKM KOH MHIMPEeHe Ha MYKHATUHUATE WU
OT(priame Ha KPUCTAJIOT.

4. W3padorka Ha pe3 u xkiied. Kpenpamero Ha pe30BU € METOJ| CO KOjILITO
KIe6oT ce m3paboTyBa MapajesHo co marekata Ha cekadyoT. Co oBa
MOXe a ce mofoOpy MpoUecoT Ha (PpakTypUpame Ha Kapnara u Jia ce
MPOMOBHMPA MHOTY TIOe(pMKACHO ceuere. Pe30T e ofiinka Ha MOSKHOCTHUTE
Ha Bofata. Bo ncto Bpeme, acucTrpajkv BO HIMPEHETO HA MyKHATUHUTE
Ce OrpaHMvyBa 3roJIEMyBa-ETO Ha 30HATA CO (DPAKTYPH.

5. 3a noBekeTo MalMHN, OCOOEHO POTAIMOHO-JIAYHWTE, UMM CeKaul ce
MOCTaBEeHW Ha BPBOT Off M3JafieHaTa CTpesa, AOflaBambeTO Ha BOICHUOT
MJIa3 TH pefilyliipa BUOPAUUUTE HA CEKAunTe OBO3MOXYBAjKUM CO TOA
noyfo6ap KOHTAKT ajaT-Kapma, Kako M 3rOJIEMEeH YUYMHOK Ha CeKavoT.
EdukacHocTa Ha ceyeme cO BOJIEH MIIa3 C€ JOJKM Ha TPaHC(EPOT Ha

eHeprujata mpeKy MHOTY Majla KOHTaKTHa MOBPIIMHA, TaKa IITO HajerKaceH
€ BOJICHMOT MJIa3 CO MaJl injaMeTap 1 BUCOK PUTHCOK. BoyieHnTe Mi1a3oBu unn
npuTrcony gocturaat 1o 350 MPa ce npuMeHeTH TUPEKTHO 32 OTKOMYBaHke Ha
jarnes, Ho u co nputucoiw o 70 MPa - npucyTHHM Kaj HEKOM MaJi, TIOJIECHA
MAallMHU C€ OCTBApeHU ofpefcHu npuaoouBku. Huckure nputucouu - no 20
MPa, ro HamanyBaaT a0E€HETO Ha MMKOT U PeAyuupaaT HUBOATa HAa FTEHepUpaHa
npamHa, Taka MITO MOBEKEeTO Off MPOM3BOAUTENNTE JICHECKA Ha Ma3apoT TU
HYJIaT OBME HUCKONPUTHUCHU cucTemu. PeykijaTa Ha abemeTo Ha MMKOBUTE,
WCTO TaKa, ja 3roJIieMyBa CTankaTa Ha HUBHATA MPYIMEHA.

Ileppopmancume Ha 600eHUOmM MAA3 CE, BO TOJIEMa Mepa, 3aBUCHU Off
IMMEH3UUTe Ha MIIA30T, TPUTHUCOKOT Ha BofiaTa, stand-off pactojannero momery
MJTa30T M TIOBPILIMHATA, KAaKO W IIeJTa Ha amumkanujata. Bo mopanemHnTe
TECTOBM CIpoBefieHn ofi ctpana Ha Fenn et al (1981) ce kopucTeHn muck
cekaun, mpuMeHeTa e HopmaiHa crita of 900 kN u Tpkanayka cuma o 600 kN.
BopennTe Mi1a3oBu 6miie HACOYEHN KOH CEKAYKMOT pad Ha anaTor, Ha stand-off
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pacTojanue of 35 mm ¥ MpH MPOTOK CO rojieMrHa 1o 82 1/min u MpUTHCOK Off
42 MPa. 3abenexxanu ce peflyKIUM Ha crienyryHaTa eHepruja norpebHa 3a
¢pakTypupame Ha Kaprnarta off okoiry 40%. Hajronem e o npuoO6uBKUTE CO
NpYMeHa Ha MJIa30T € OCTBapeH Bo paHrot nputrcony off 0 + 5 MPa u, nputoa
€ 3aKJIy4eHO JieKa He M0CTOjaT JONOJIHUTEHU NPUIOOMBKY KOU 01 MOKeJe ja
ce 0CTBapaT co NpUMeHa Ha nputucouy norosiemu op 40 MPa.

[TopouneskanTe TecTOBM M3BeeHN off cTpaHa Ha Timko et al (1987), co
NMKOBM MOCTABEHM HA POTALMOHO-JIaYHA MAILMHA, NOKaXKajle yABOjyBabe Ha
pabOTHUOT BEK Ha ajaToT, KOra NPUTUCOKOT Ha BOAEGHUOT Mila3 M3HecyBa 69
MPa.

Mort (1988) crmpoBen CIMYHM TECTOBH CO POTALMOHO-JaYHA MalliHA
Ha Koja ce mocTtaBeHn mmKoBu (longwall shearer), mpu mTo ce ocTBapeHH
3HAUMTEJHM PEAyKUMM BO IOTPOLIyBauykKaTa Ha MOKHOCT Kaj CeKadyure,
KOPHCTEjKV MPUTOA BOJIEHN MJIa30BH cO mputuconu 1o 65 MPa.

Cenak, Kaj cuTe OBHME TECTOBHM ILEJIOKYMHATAa MOTpeOHa eHepruja ja
HaIMMHYBa BpEHOCTA MOTpeOHa NpU CYBO OTKOIyBakbe, CO OrJie[ Ha Toa
LITO €HEePreTCKUTe nodapyBama Ha MyMIaTa 3a CO3[aBambe Ha BOJEH MIa3 ce
MOrOJIEMHU BO OfJHOC HA MCTUTE Kaj CEKAUKUTE MALLUHHU.

Omnpemata 3a CcO3[]aBarbe HAa MJIA3€BM CO BUCOK NPUTHUCOK, KOja IITO ce
COCTOHM Off MOjayyBauM WM BUCOKOIPUTHCHH IyMIM, NOOapyBa MHOTY 4HCTa
BOfIa ¥ YUCTH yCJIOBH 3a paboTta. OBre CUCTEMH CE CJIOKEHM U MOXKe Ja Oupat
NOTEHLMjATHO ONACHU 32 OJIP>KyBarbe M KOHTPOJIA, CO OIVIe]] Ha IPyOuUTe yCIIOBU
LITO MOCTOjaT Kaj PyAAPCKUATE NMPOLECH M NPH N3pab0TKaTa Ha TYHEJH.

OBoj (pakT TO HAcOUWJI pPa3BOjOT KOH HUCKOMPUTHCHWUTE CHCTEMH CO
nputucouy nomanu opg 100 MPa, kazie to Moxe jja ce ynorpedaTt u OOMYHUTE
KJIMITHY TIyMIIM, a BOJEHUTE MJIa3€BU CE NPMMEHETH 3a aCUCTEHLMja Ha BeKe
NOCTOSYKUTE MALIMHU - 3apajy MOA0OpyBamkbe Ha HUBHUTE NEepOpMaHCH U
Kajle ce OCTBapyBaaT M HEKOW APYIW 3Ha4yajHu NPUAOOMBKM 3a pyjapckara
Cpe[iHa ¥ TOA IOTUCHYBAE HA NPALLMHATA 1 MUHUMU3UPAkE HA MOXKHOCTUTE
3a MaJIehe Ha METAHOT.

YTBpAE€HO € fieKa MIIa3eBUTE CO BHUCOK IPUTHUCOK CE HENOrOfiHU 32
eKCTpakKL{ja Ha KapnuTe, HO THE YCHELIHO Ce NPUMEHYBaaT 3a IPEL3HO
ceuere Ha MeTajnuTe U HEKOM APYTM MaTepujaiu, OCOOEHO NMpU KOMOMHUpaHa
ynotpebda co abpa3vBHU A[JUTHUBU.

TecToBu ce cripoBefiern 1 off ctpaHa Ha Baumann and Heneke (1981),
KOM NPUMEHIJIE BUCOKONPUTHUCHU MIIA3€BU 3a N3pa00TKa HA PE30BU NapajesIHu
CO OHME HaNpaBeHW cO MexaHWukuTe anatu. Co oBa € MIPOMEHET MEXaHU3MOT
Ha (ppakTypupame - Off aKlyja Ha KpIIEHhE KOH akiyja Ha CMOJIKHYBAIE.
TecToBuTe Mokaxasne faeka co nputrcony of 360 MPa u mpu Masi npoToiw oy
120 I/min 6u Mo3KeJe 1a ce peayurpaar onToBapyBamara Ha anaTtot 3a 55 %,
HO MIpY OBME MPOTOLM NOCTOjAT MPOOJIeMU IIOBP3aHU CO OfjIarame Ha BOjaTa.
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3a Xayi, Kako IITO W TNPETXOfHO € CIOMEHATO, MPUOOMBKHUTE Ce
HaMajlyBaaT CO MoOpacT Ha Op3WHAaTa Ha HampefyBamke Ha ajaToT U CO
3roJieMyBame Ha MPUTUCOKOT. MIcTO Taka, HarmpaBeH € 00/ 1a ce MUHIMHU3MPa
NoTPeOHOTO KOIMYECTBO HA TIOJIMMEPH IITO Ce JI0flaBaaT BO BOAATA, CO LE /1a
Ce 3rojJieMd BHCKO3WTETOT Ha BOJaTa M Jia Ce MPOW3BENaT MOTEHKN MJIa3eBH,
Ia ce co3fajie MOMAaJKy Maryia u nmomMamy TekoBu. Cemnak, c¢ yITe MOCTOjaT
npooseMu.

3aKkay4oK

[TponecoT Ha oTKOMyBame Ha Kapny MOXeE Jla Ce YCOBPIIM CO TIpUMEHa
Ha ofpenieH (ayua. Bo mpakTmkarta, TOj curyw HajuecTo € BopaTa, Koja
npeTcTaByBa pabOTeH MEIWyM 3a MpoceKyBawe Ha Kapnata. Co 1en fa ce
YCOBpILAT MEXaHWYKUTE METO[M Ha OTKOMYBame, OTHOCHO MOf0OpyBamke Ha
nepgopMaHCUTE Ha MPOLECOT, BOOOMYAEHO C& KOPUCTAT aUTUBH - KaKO HITO
ce abpa3uBHUTE CPECTBA WM MaK Ce NMPUMEHYBa HUCKOTIPUTHCEH BOAICH MJIa3.

Hajommra ammkanyja € acMCTeHI@jaTa Ha TPOLECOT Ha MEXaHWYKa
eKCKaBaluja, Kajie o 6eHe(pUTUTe Ce OCTBApyBaaT CO MPUMEHA HA CUCTEM Off
HUCKONPUTHUCHU BOJIeHN Mila3eBH. LleHaTa Ha yMHEHe Ha onpemMara, Hej3SMHOTO
Ofp>KyBame, KaKO M MOXKHOCTa Off TMOjaBa Ha OMACHOCTHM Kaj TOJ3eMHUTE
alIMKalyK, ja JUMUTHpaaT ymnorpebara Ha BOJEHWTE MIIa3€BH CO BHCOK
NPUTHCOK.

Bo cnyyaj Ha mpuMeHa Ha HUCKOIIPUTHCEH CHCTEM 3a MOA0OpyBame Ha
paboTrara Ha BOOOMYACHUTE alaTH 32 CEUYEHE, NPUJOOMBKUTE LUTO NPUTOA CE
OCTBapyBaaT ce: MOAOJr padOTeH BEK Ha CEKa4yoT, AOMOJHUTEIHH 3alITen
NOpaji MOKPATKOTO BpeMe 3a OfIp>KyBame M MOHMCKUTE TPOIIONH 32 3aMeHa.
Hcro Taka, mocTon 1 MOpacT Ha CTankara Ha HampemyBame Ha anatoT (ROP),
CO OTJIefT Ha TOA IITO MJIA3€BUTE OBO3MOKYBAaT OCTBAPYBAHE Ha MOMIA00KA
Pe30BM W/niM moroJjieMr OGp3WHU Ha [BIKEH-€ Ha anaToT. Bo mpuior Ha oBa e
¥ JIOTIOJTHUTEINTHATA PEeAyKIHja Ha HUBOTO Ha MpaIliHA IITO MPUTOA CE CO3/aBa,
KaKO ¥ MUHUMU3VPAKETO Ha TIOTEHINjaATHATE NCKPEHa, CO IITO C& OCTBApyBa
no6e30efiHa pabOTHA CpeMHA.

|60



Faculty of Natural & Technical Sciences
NATURAL RESOURCES AND TECHNOLOGY Goce Delcev University — Stip

JutepaTtypa

Jovanov S., Amélioration du nettoyage inférieur de trou pendant le pétrole
forant en utilisant la simulation de CFD, Bulletin de Liason des Anciens
Stagiaires du Centre D’Etudes Superieures des Matieres Premieres, 6p.
60, ITapus, 2001

Farmer 1. V. and Glossop, N. H., Mechanics of disc penetration, Tunnels and
Tunnelling, 1980

Ozdemir, L. and Dollinger, G., Laboratory studies of high speed tunnel boring,
RETC Proceedings, 1987

Summers, D. A., Waterjetting Technology 1st edition. London, Spon 1995

Besson, A., On the cutting edge, Total Fina Elf, Oilfield Review, [Tapuz, 2000

Timko R.J., Johnson B. V. and Thimons E. D., Water jet assisted roadheaders,
RETC Proceedings, 1987

Fenn O., Protheroe E. and Joughin N. C., Enhancement of roller cutting by
means of water jet, RETC Proceedings, 1985

61|






Faculty of Natural & Technical Sciences
NATURAL RESOURCES AND TECHNOLOGY Goce Delcev University — Stip

UDC: 622:574 [pernenen Tpyn

METOJOJIOTNJA HA TPOLUEHA HA BU3YEJHU BINJAHUJA
HA ITIOBPIIMHCKUTE KOIIOBU U MEPKH 3A YIIPABYBAILE
CO BU3YEI/IHUTE PECYPCH

Papgvuna Kapanakosa Credanoscka', 3opan Ilanos!

AncTpakTt

Pynapckure onepaiuu, a 0co6eHO MOBPLIMHCKUTE PYJAPCKU aKTUBHOCTH,
MOKe J]a JI0OBEfIaT /0 HeraTUBHU BiMjaHWja BP3 NPUPOJHUTE PECYPCU KOU ce
KOPUCTAT KakKo pekpeanuja U Typu3am. Pypapckure onepauuu Tpeba aa ru
crpevyaT WM MUHMMM3MPAaT HEraTMBHUTE BIIMjaHWja BP3 BU3YEIHOCTA MPEKY
KOHCYJITAIMM CO JIOKAJHUTE 3aefJHMLIM 3a MOTEHLMjaJJHOTO KOPHCTEH:-E Ha
3eMjULITETO MO 3aTBOPAHETO HA PYJHUKOT, MHKOPIOPUPAjKM OLIEHKa Ha
BU3YEJHU BJMjaHWja U MEPKHU 32 HUBHO HamanyBawe. [IpumapHaTa pyHkmja
Ha MpOoLeHaTa Ha BU3YENHOTO BJMjAHUE € Jla Ce WUJCHTU(UKYBAAT KIIyUYHUTE
rIeguIiTa off Kou Ke Oujie BUJUIMBA pyjapckaTa Onepanuja; Aa ce OLEHU
OCETJIMBOCTA HA OBME KPUTWMYHM CTABOBM; [la C€ MPOLEHU BIMjaHHETO Ha
BUJIMBOCTA; Jla C€ M3MEHM JIM3ajHOT Ha KOMOT Ha TaKOB HAYMH IUTO Ke TO0
HaMaJy MOTEHLMjaJTHOTO BIMjaHUEe HA MUHUMYM.

Knyunu 300poBu: nejsaxc, pecypcu, npoyena Ha 8U3yeaHU BAUjAHU]A,
HOBPUUHCKU KON, MEPKU 30 3AUMUMA.

METHODOLOGY OF VISUAL IMPACT ASSESSMENT ON
SURFACE MINES AND MEASURES OF MANAGING WITH VISUAL
RESOURCES

Radmila Karanakova Stefanovska', Zoran Panov!

Abstract

Mining operations, and in particular surface mining activities, may
result in negative visual impacts to natural resources uses such as recreation
and tourism. Mining operations should prevent and minimize negative
visual impacts through consultation with local communities about potential
post-closure land use, incorporating visual impact assessment into the mine
reclamation process. The primary function of the visual impact assessment is

1) YuuBepsurer ,,I'oue Jemdes” - llltun, ®akynarer 3a npupoAHA 1 TEXHUYKH HAYKH
University “Goce Delcev”’-Stip, Faculty of natural and technical sciences
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to identify key views of which will be visible mining operation; to assess the
sensitivity of these critical views; to assess the impact of visibility; to modify
the design of trench in such a way to reduce potential impact to a minimum.

Boseny

Pynapckure akTMBHOCTM KakO €[HA Of HAjAUHAMUYHUTE WHIYCTPUCKU
FPaHKU MOXeE [1a pe3yiTUpaaT CO M3MEHU U YHUIUTYBAaH-€ Ha NPUPOAHUTE
npenenu. [Ipu ekcroaTanyja Ha MUHEPATHUTE CYPOBUHH, HE3aBUCHO JIAJIN Taa
ce BpLIM MO MaT Ha MOBPIUMHCKA WIIM TOA3EMHA eKCIIoaTaiyja, ce Co3jiaBaar
BUJHU MPOMEHM KOU MMAAT HEraTMBHU MNOCJIENULU MO YOBEKOBATAa OKOJIMHA.
Buzyennute pecypcu, OTHOCHO MPUPOJHUTE MEj3axu, ce TIoce0Ha KaTeropuja
Ha TpPUPOIHM PECYpcu KOM cCe TMOji €KCTPEMHO HEeraTHBHO BIIMjaHWE Ha
MHIyCTPUCKHUOT pa3Boj. HeraTuBHuTe BU3yesHNn eheKTH, MOCEOHO 3a KOTIOBUTE
BO O/M3MHA Ha ypOaHW CpEefVHU, 3HAYajHU TPAHCTIOPTHU PYTU U TYPUCTUUKU
U peKpeaTHBHM 30HM, C€ M3Pa3eHM 0 Taa Mepa LITO YeCTO MPeTCTaByBaaT
JMMUTHPAYKU (haKTOp 3a peasn3alyja Ha HOBMU TMPOEKTH, KaKO M 3a Pa3Boj
Ha BeKe 3amovyHaTuTe. 3a Ja ce MPOIEHM BU3YEJHOTO BJIMjaHHE Ha HEKOja
aKTHMBHOCT OuWlle pa3BUEHM TrojieM Opoj Ha METOJOJIOTMM 32 TPOLEHYBAHE.
I'eHepanHo, npoleHaTa Ha BU3YEJHOTO BJMjaHHE Ha TPEJIOXKeHa pyAapcka
omepainuja omndaka TPU THUIMA HA Mpalllamba: MPOCTOPHO, KBAHTUTATUBHO U
KBaNMTaTUBHO. [IpocTOpHOTO Tpamawe BKIydyyBa Of Kajie onepanujarta
ce TJiefla WM MOKOHKPETHO Kajie WM 3a KOj ce riefa. KBaHTUTaTUBHUTE
npaliamka BKIydyBaaT KOJIKY Of onepauyjaTta ce Tiefa, KOJKY Of OKOJHaTa
obnact e 3adareHa U JIo Koj creneH. KBaruTaTBHUTE Mpallamka ro orndakaat
BU3YEJIHUOT KapakTep Ha orepayyjaTa M Hej3uHaTa KOMMATUOMIHOCT CO
ONMKPYy>kKyBarweTo. CUTE PYyJHULM Ce MPUBPEMEHN BO CMHCIIA HA KOPUCTEHETO
Ha 3eMjUILTETO, A 3aT0Aa € BasKHO J1a Ce MMa IJIaH 3a OHa IITO Ke Ce CIy4uyBa 3a
BpeMe Ha paboTaTa U 110 3aBpLIyBalbeTo Ha padoTa Ha pyiHULMTE . BusyenHoTo
BJIMjaHKe Of] pYIAPCTBOTO 1 pabOTEHETO Ha PYTHUKOT MOKeE J1a Oujie MPOLIEHETO
KOPUCTEjKM KOMITjYTEPCKHU XapJiBep 1 OfipefieHn cO(PTBEPCKU MTAKeTH.
MeTtopionioryjata Ha MpolieHa Ha BU3YEJTHOTO BiIjaHue omcaka:
BocnocraByBame Ha 30HaTa HA TEOPETCKA BUJIMBOCT;
CenexTupame 1 03B0J1a 32 IJIEUIITE Ha BUJIUBOCTA;
[IpenBunyBame 1 06jacHyBambe Ha MPOMEHUTE BO BUIOKPYTOT;
MuHVMU3Mpale Ha CEeKOe HEMOBOJIHO BU3YEJHO BIIMjaHHE HU3 TPOLECOT
Ha MOJIEIMpae (BMETHATO YOIaXKyBame);
[IpotieHa Ha 3HAYEHETO HA OCTAHATUTE BIMjaHU]a;
[pennor 1 mpuMeHa Ha MepKM 3a YOJaKyBawe Ha MPEeOCTaHATUTe
HETOBOJIHU BJIMjaHUja.

bl ol a

oW

|64



Faculty of Natural & Technical Sciences

NATURAL RESOURCES AND TECHNOLOGY Goce Delcev University — Stip

MeTtononorujaTta 3a polieHa BKITy4dyBa HaOJbyAyBambe, MICHTH(UKAIT]a
Ha e(peKTH U CeH3UTHMBHY TIPUEMHHUIIY, OTIMC W KBaHTU(pHKAIja Ha IPOMEHNTE
BO OCHOBA W €Ballyalfija Ha MPeABUfICHNTe e(PeKTH, 3a€[IHO CO KPUTEPUYMUTE
KOM Ce KOPUCTEHM M MEpKHUTe IITO Tpeba /a ce mpe3eMar 3a fia ce u3berHar,
HAMaJaT WA HaIOMeCTaT HeTaTUBHUTE e(PeKTH.

[oBpumHCKMOT KO (TM.K.) KOJIITO Ke Oupie pasriefyBaH BO OBOj TPYA
ce Haofa Ha KpajHWTE 3alajiHi OrpaHONM Ha TIaHWHATa BoHO, OMHOCHO BO
HerocpefiHa oKoJimHa Ha rpafgoT Ckonje. Bo 6;1m31nHa Ha MOBPIIMHCKUOT KOTI
ce Haof'a HaceJleHO MECTO W MUHYBa acpalITUpaH MaT CO CTaHAap/eH KOJIOBO3
(couka 1).
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Cauxka 1 - T'eorpagpcka KapTa Ha HOBPLUIMHCKUOT KOTI
Figure 1 - Geographical situation of the open pit

BPEMEHCKMU PACIIOPE] 1 OIIC HA TPOU3BOJAHUTE
AKTUBHOCTH HA IOBPHIIMHCKHUOT KOII

Bucuncku konoT e nopiesied Ha 10 eTaxku co BpemMe Ha eKCIuioaTaluja oy
10 ropuau. OTKOMYBAaKkETO K& Ce BPLIM BO €TaXKU Off MO0 5 M MOYHYBAjKU Of]
E-345 noroa 340, 335, 330, 325, 320, 315, 310, 305, 300 u 295, cTabuiIHMOT
pabOTeH aroJi Ha KOCMHATa Ha eTaxkurte Ke oupie oct = 55° - 60°,

[pepnoxkeHnoT Kom Tpeba fma Oujle NPOLEHYBaH CHOpe]] CIEHUBE
KPUTEPUYMHU.
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Cauka 2 - Pa3Boj Ha MOBpHIMHCKY Kom 3a 5 ro1. 1 3a 10 rox.
Figure 2 - Development of a open pit for 5 and 10 years

Kputepuymu 3a BUpMBocT

H3zaomcysarwe na sudoausocma

[IpenenoT koj ce riefa o ONpeaeseHo MECTO € MAIIMPaH CO KOPUCTEHE Ha
reorpacgcku 6a3upann 3D anatku 3a Mmofenmparme. Co el fja ce MoeTHOCTaB!
HAMaJIEHOTO M3JIOXKYBamke Ha BUJIMBOCTA HA O0jEKTHUTE ce JaleH! KaTeropun
Ha paHTupame.

Tabena 1 - 30H1 Ha BU3YEIHO U3JIOKYBAE
Table 1 - Visual exposure zones

3oHu Ha BU3YE/NAHO U310JICYBAIbE

Pane na usaoxncenocm

3ona 1: 100 m MHory Bucoka
3oHa 2: 400 M Bucoka
3oHa 3: 2 kM CpenHa

Tabeaa 2 - 3oHa Ha BU3YeIlleH KBAJTUTET
Table 2 - Visual quality zones

30Ha Ha 6U3YeNEeH Keaaumem

Panrunpame Ha KBAJIUTETOT

3ona 1: Cesep

Cpenen

3oHa 2: Jyr

Cpenen

Bu3syeana epeonocm

Pernonor e no3uar o CBOjaTa npupojaa, NJIaHUMHUTE U TUBUHATA.

Kputepuymu 3a pa3rienysame

Busyennu npumaun

Bo 67m3uHa Ha MOBPIIMHCKMOT KOII C€ HAora CeJI0 CO HEKOJIKY CTOTHLH
kutenu. Ce pas3nuKyBaaT [Ba pPAa3lIMUHM BU3YEJNHM TNPUMAyud: MECHOTO
Hacenenye 1 noceturesu. [loceTurennre ce o6MyBaar jja ro HaCOYAT CBOETO
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BHUMaHME KOH HWBHOTO ONKPYXYBame, OMIejKi JKMBOTOMMCOT IO KOPUCTAT
3a yxKuBame. VICTO Taka, M Kaj MECHOTO HaceJIeHMe OCETIMBOCTA € BHCOKa,
Oupiejku cTaHOEHNTEe NMOTH C€ CO TPO30pIM KOW MMaaT TOTJie] KOH MECTOTO
Ha pa3Boj.

Tabeaa 3 - 30H1 Ha BU3YEJIHU PELENTOPU
Table 3 - Visual receptor zones

30HN HA BU3YEJTHU PelenTopu OcerimmBoCT
3oHa 1: moceTurenn MHory Bucoka
30Ha 2: MECHO HaceJIeHue Bucoka

PenpesentaTuBHu rieguura
BecmucneHo e 1a ce npucTany KOH BU3YeJeH UMIAKT Off Jo0pa moJjoxko6a
071 KOja He MO3Ke Jia ce HabsbyyBa. [Tonoxk6uTe ce 3eMeHu of IOKAUH Kafe IITO
BU3YEJIHUTE PELENTOPU TM HAOTaaT TOUKUTE HA TJIeflathe KOH MPEJJIOKEHUOT
pa3Boj Ha M.K.
Ce upieHTU(UKYBaa TPU BU3YEHU BJIMjaHU]a:
—  BU3YeJIHO BJIMjaHWe Ha TJIABHUMOT MAT HACHPOTHU MOBPIIMHCKUOT KOIT;
—  BU3YeJIHO BJIMjaHWe Ha TIoMajiaTa Hacenoa;
—  BU3YEJIHO BJIMjaHUe Kaj morojiemMara Hacesoba.

Cauxka 3 - Torney off jyroucTovHara CTpaHa T.. TaTOT HACTIPOTH
MOBPIIMHCKUOT KOII
Figure 3 - View from the southeast side - road across open pit
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OBoj nornep, Moxe fia 6uje 3HaYaeH Npy MOMUHYBAakbEe HA MUHYBAdMTe,
KaKo 1 32 MECHOTO HaceJIeHre, KOU ce MPUOIIIKYBaaT 10 OBOj Mpefed ondaTeH
CO MOBPUIMHCKHUOT KOTI.

Cauxka 4 - Tlornes oj] ceBepHATa CTpaHa T.€. O oMaJiaTa Haceaba
Figure 4 - View from the north side, from the smaller settlement

Cauxka 5 - Tlornen o ceBepo3anajiHaTa CTpaHa T.€. Off 1orojiemMara Hacesba
Figure 5 - View from the northwest side, view of a larger settlement
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Tabena 4 - 30HM Ha peNPE3EHTATUBHU TJIE/IULITA
Table 4 - Representative viewpoint zones

30HM HA penpe3eHTATUBHY IJIETUINTA OceTnanBocT
3oHa 1: permoHasneH nat MHory Bucoka
30Ha 2: noMasia Haceyba Bucoka
3oHa 3: norosiemMa Hacejba Masna

OuenyBame Ha BIIMjaHUETO

OceTIMBOCT HA pelieNnTOPUTE

BaxHo e ma ce mocTaBM 3ae[HUYKO HUBO TMOMely pa3jMyHuTe
BU3YEJHA MpUMauyd U penpe3eHTaTUBHUTE rieauiuTa. OBa 3aeHAYKO HHUBO
e KiacuuuupaHo Kako 30Ha Ha mnpumavot. llenocHara oceTauMBOCT Ha
peUenTUBHATA 30HA € [IeTEPMUHUPAHA CO COCTaBYBame Ha (DAKTOPU KOU ce
MOBpP3yBaaT CO KaTeropujaTa peluenTop, Kako U reorpadckara Jokalyja Ha
BU3YEJIHUOT penenTop (Tadena 5).

Tabeaa 5 - OceTIMBOCT Ha peLiENTOPH
Table 5 - Receptor Sensitivity

OceTamnBocT Ha penenTopu
3oHa Ha Penpe3zenTaTuBHM Bu3syeana
Bu3syeanu
penentopu rJefuuTa ocemaueocm
peyenmopu
ITornen o
AOn MHory Bucoka Bucoka Bucoka
PETMOHAIIHUOT MaT
Iornen o
Aon Bucoka Cpenna Cpenna
nomajiata Hacesba
Tlornen ox
noroyiemara Mana MHory mana MHory mana
Hacen0a

[Nornepure ce cenekTUpaHy ja M UIYCTPUPAAT HAJIOLIMTE NOTEHUMjATHU
MJIeMIITA HA MPEAJOXEHUOT PYAHUK M Jia ja MPEeTCTaByBaaT eIMHCTBEHATa
JIOKaluja Kaje MITO MOKAT Ja Ce 3a4yBaaT NOIJIeAUTE Ha PYHUKOT.

BusyenHoTo BiaMjaHuMe MO [OJXKMHATA HA PErMOHANHMOT TaT Ke Oupe
rojieMo 3a MOoCMaTpauuTe BO BO3WJIATA, 3aTOA IUTO HMBHOTO BHUMAHUE Ce
3roJjieMyBa Kora Ke OMUHAT MOKPaj 1.K.

Buszyennoto BnvjaHue ofi momanara Hacejqba ce Kiaacuguuupa Kako
rojieMo BIIjaHKe, 3aTOa LITO MMaMe JIMPEKTHU MOV Off MPO30pLUTE Ha
HHMBHUTE CTaHOEHM MMOTHM KOH NOBPILIMHCKMOT Kom. U 3a Kpaj, mpoueHara Ha
BU3YEJIHOTO BIIMjaHKe Of] orojiemMara Hacesba € Majio Wi BOOMIUTO He OCTOH,
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OupiejKu TOBPIIMHCKUOT KOII Off OBaa CTpaHa He ce TJefa.

Co mpoueHata Ha BHU3YEJTHOTO BIIMjaHME MOXE Jla C€ ITIOMOTHE BO
M30eTHYBaBETO MM MUHUMI3UPAHETO HA HETATUBHUTE e(heKTH Off pPa3BOjOT HA
MOBPIIMHCKHOT KOII, & CO ,TOA Ha €fIeH HAuMH Ce BPLIM 3alITUTA HA SKUBOTHATA
cpeauHa.

MEPKU 3A 3AIITUTA

Kako ocHOoBHa Mepka 3a 3allTMTa Ha MOBPLIMHCKMOT KOIM, CO LEJ Aa
ce M30erHaT HeraTMBHUTE BU3YEJIHM BiMjaHWja ce€ OAOMpaaT HNPOMEHHUTE BO
AM3ajHOT Ha KOMOT U MOLIYMYBabEeTO.

Co men f1a ce HaMaJaT BIMjaHMjATa W TUIAHUPAHUOT OOjEKT /1a ce HAalpaBu
nonpudativs, pa3paboTeHa € cepyja Off CEKYHIapHU MEPKM Ha 3alUTUTa KOU
ce u3pasyBaar Ipej] C¢ HW3 ONCTPYKLMja Ha MOIVIEAUTe KOH KOMOT MO MaT Ha
MOLIYMYBAaHE.

[IpBara 3alUTUTHA MEpKa € NMOLIYMYBalbeTO NIOKPaj NAaTOT CIPOTH I1.K., CO
IITO 32 KPaToK mepuof] (moTpeGeH 3a pa3Boj Ha BereTanyjaTa) MOTJIeAoT KOH
KOIOT Of CTPaHa Ha MaTOT BO LEJIOCT OU OUJT U30JIMPAH, & CO TOA CE U30erHaTh
Y HETaTUBHUTE e(heKTH KOH Tej3aK0T (0O3HAYEeHH CO LPBEHa JINHW]A).

MowymeH nojac

Cauxka 6 - Ilornen oy jyronucTouHarta CTpaHa T.€. MaTOT HACTPOTH MOBPIIMHCKAOT
Kor
Figure 6 - View from the southeast side-road across open pit

7



Faculty of Natural & Technical Sciences
NATURAL RESOURCES AND TECHNOLOGY Goce Delcev University — Stip

Bropara cepuja Ha MepKu ce COCTOU Of ONCTPYKIIMja Ha TIOTJIe/IOT Of CTpaHa
Ha 1nomajiaTta HaceJjoa.

e e
Momana Hacenba

Cauxka 7 - Tlorney of ceBepHaTa CTpaHa T.€. Off ToMaJyiaTa Hacenba
Figure 7 - View from the north side, from the smaller neighborhood

Momana Hacen6a

Cauxa 8 - [lornep of ceBepo3anajHaTa CTpaHa T.€ Off TIoroyieMara Hacenoa
Figure 8 - View from the northwest side, view of a larger settlement

Co 1en a ce nposepyu ehMKaCHOCTA HA MEPKUTE, HAal[paBeHa € TIOBTOPHA
aHaM3a Ha BU3YEJIHOTO BIIMjaHUE.

Tabeaa 6 - OceTIMBOCT Ha PeLiENTOPUTE
Table 6 - Receptor Sensitivity

OceT/IMBOCT HA PeleNITOPUTE

3ona na Busyeanu Busyeana
eyenmopume Penpesenmamuenu eyenmopu ocemausocm
pey P 2neduwma pey P
Iornen o
Aol MHory Bucoka Bucoka Bucoka

PETHOHAIIHUOT T1aT
Ilornen o nomanata
Haceyba

Bucoka Cpenna Cpenna

ITornen on

Mana MHory Mana MtHory mana
norojiemMaTa Hacesuoa
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Tabeaa 7 - OcTpuHa Ha BIMjaHUETO

Table 7 -

Impact severity

OcTpuHa Ha BIMjaHUETO

3oHa Ha Busyenno | Busyenen | Busyenen | Busyenna | Ocrpuna na
PelenTopy | M3J0KYyBame | KOHTPACT | KBAJMTET | BPEAHOCT | BIMjaHUETO
Ioraen o
HLon Cpenna
PErMOHAIHUOT CpepnHo Cpenen Cpenen Cpenna
oCTpHHA
nar
Ioraen o
ALon CpenHa
nomManara Cpenxo Cpenen Cpenen Cpenna
OCTpHHA
Haces0a
Ioraen o MHor
HOn MHory y Bunara
norosiemMaTa CpenHo HHU30K maina
HU30K OCTpHHA
Haces0a
Tabena 8 - 3nauere HA BINjAHUETO
Table 8 - Impact Significance
3Haveme Ha BIMjaHUETO
OceTtamBoct
OcTpuHa Ha 3Haueme co
BusyenHo 3Haveme . Ha 30HaTa Ha | 3Haueme
B/IMjaHUETO yonaxyBame
penenTopu
Busyenno Bimjanue Cpenna
¥ J pen Tonema CpenHo Cpenxo
o[ TJIABHUOT MAT OCTpUHA
Busyenno Bnujanue
Cpenna
o moMaJjara TlNonema CpenHo Cpenno
OCTpUHA
Hacel10a
Busyenno Bnujanue
4 J Bnara Mano / 6e3
of1 moroJjieMara Hucka Marno
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Ha MOBPIIUHCKHOT
KOII
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3AKJIYYOK

PesynraTtuTte of npouieHaTa ce MpeTCTaBeHH! CO JIJaBame Ha KPAaTOK ONKUC Ha
MOCTOEUKHOT TIOTJIE]] Off CeKOja MepCrneKTHBa, CIAEEHN CO ONMC HA TIPOMEHNTE
BO TOTJIEIOT HA TPEMEJIOT, KaKO M aHAJM3aTa Ha TOJIeMHMHATa W TPHpOJaTa
Ha edektuTe. COo caflemeTo Ha CaHAINTE Ke Ce CO37ajie IIYMCKH Mojac
KOj K& TO TPUKpPHBA TMOIJIEIOT KOH MOBPIIMHCKUOT KOM W CO MPEJIOKEHNTe
MEpKM 3a 3allTUTa TOBPLIMHCKMOT KON HeMa ja Ouie BWIMB W K& MMa
€KCTPEMHO OrpaHW4eHa nperyefHocT. [IponeHara Bo 0BOj cirydaj MOMOTHA BO
M30EeTHYBAKETO WITM MUHIMU3MPAHETO Ha HETATHBHUTE e(DEKTH Of] pa3BojoT, a
CO TOa Ke Cce Hajjie HauVH 32 TOf00PYBake Ha BU3YEIHNOT MOTJIe]] HA MECHOTO
HaceJieHne KOH MOBPIIMHCKUOT KOM. PymapckuTe cTpydmaly 1 BO Ma3apHATE
YCJIOBY Ha CTOTIAHNCYBAre HE CMeaT jja J03BOJIaT COTICTBEHA JIeXyMaHM3alnja,
HE cMearT 3a/] HUB Ia OCTaBaT roJIeMU PUIOBU CO jAJIOBUHA, TTOJINHA 63 KUBOT
U BereTanyja, TyKy MOpaar ia ce 60paT 3a TaKOB TEXHOJIOMIKY MPOIEC KOj Ke
6uyie Bo (pyHKIIMja Ha BKYTTHUTE COLIOEKOHOMCKH 1 €KOJIOIIKA HACTOjyBamba, Co
WHIyCTpUjanu3anyjaTan ypbaHusanujaTa ia ce AeyBa MiIaHCKY Ha €KOJIOIIKHOT
CUCTEM, a CO Toa Jja ce o0e30efyBa HEroBaTa €CTETCKa M (PYHKLUMOHAJHA
BPEIHOCT BO 0GEM IITO IO /I03BOYBa MPOCTOPOT. [IpoekToT 3a ypenyBame Ha
ej3a0T Tpeba Jla ce N3roTBU NCTOBPEMEHO CO [ TaBHUOT pyAapCcKy MPOEKT U
HETO r'o TPaBM PYAAPCKU MHKEHEP 3aeIHO BO cOpaboTKa co GMOJIOT U Te0JIorT.
Co eBeHTYaJIHOTO BJIETyBam€ Ha 3eMjaTa Bo EBporckaTa yHHWja pygapckuTe
KOMITaHMM K€ MOpa fia TM TOYMTYBaaT €KOJIOMIKUTE CTAaHAApAd M 3aKOHCKU
perynatuBy off 06J1acTa Ha XXKMBOTHATA CPEAMHA M HA TOj HAYWH KUTEJUTE Off
PYZIApCKUTe MecTa Ke OUaT 3aIlITUTEHN Off TOCTOSUKUTE N3BOPH Ha 3aTrajlyBamba
o7 IPOIIeCOT Ha ekcruoaranyja. [IporecoT Ha NpoOM3BOICTBO, KAKO W MEPKUTE
Ha 3aI0TUTa HAa KWBOTHATA CPEAMHA CE pean3npaaT W KOHTPOJIMPAaT BO
cormiacHocT co npouerypure Ha [ISO 9001 n ISO 14001.

REFERENCES

Guidelines for landscape and Visual Impact Assessment, Second Edition,
The Landscape Institute, Institute for Environmental Management and
Assessment, 2004

Kapageridis, K.I., Tsipras, D. (2007). Visual impact assessment of seaside
quarrying operations and planned restoration, landscape and urban
planning, Vol .86, Issue 1, pp.92-102

CredanoBcka Kapanakosa P. (2010), dakynrer 3a mpupopHM W TEXHUYKA
Hayku, Y Husep3urer ,,['oue Heaues* - llltun, Marucrepcku Tpya

73|






Faculty of Natural & Technical Sciences
NATURAL RESOURCES AND TECHNOLOGY Goce Delcev University — Stip

UDC: 622:574 OpurvHaneH HaydeH TPYyH

MOXHU U3BOPU HA 3ATAJYBAILE HA BOIUTE O[]
CJIMBHOTO NOAPAYJE HA PYOJHUKOT CACA

baaroj T'omomeos!, Mupjana I'onomeosa!, Adpoaura 3engencka’,
Anekcangap Kpcres?

AncTpakTt

Bo penemHo BpeMe, €KOJIOIIKWATE CTaHAApAM 3a 3fIpaBa W YUCTa
YOBEKOBA OKOJIMHA CE MOBEKE Ce 3a0CTPYBaaT MpPeKy 3aKOHCKATa perysaTuBa
U MOfI3aKOHCKMUTE akTH. MIMajku ro oBa MpeiBUjl, HEONMXOIHO € ceomndarHo 1
KBAJIMTETHO IETEKTUPAakE Ha COCTOjOUTE Ha TepeHOT. Toa e moTpeGHo 3a Ja
MOZKe J]a C€ OCMUCJIAT U TIPE3eMET COOIBETHU MEPKU U MOCTAINKH, KOU Ke OfiaT
BO MpaBell Ha 33JJ0BOJTYBakbe Ha C& MOOCTpUTe 6aparma, BO MOTJIe]] Ha 3alITUTaTa
Ha YOBEKOBATa OKOJIMHA.

Bo 0Boj Tpya ce mpaBu o6up la ce MOKaXe jeKa MOXHUTE HeraTUBHU
BJIMjaHMja BP3 OKOJIMHATA W HE Mopa jja OuaaT pe3yJTaT caMo Ha YOBEKOBUTE
AKTMBHOCTH, OTHOCHO Ha OJICJTHUTE TEXHUUYKO-TEXHOJIOLIKM NPOLECH, TYKY
YeCTO MaTy MOXAT Jla UMaaT v TIPUPOJICH KapakTep.

Kayunu 360poeu: cusomua cpeOuna, 3a2adysare, 3AKOHU,
OemeKkmuparse, mepen, 600HU MEKOBIU.

POSSIBLE SOURCES OF WATER POLLUTION FROM THE
CATCHMENT AREA OF THE SASA MINE

Blagoj Golomeov!, Mirjana Golomeova!, Afrodita Zendelska',
Aleksandar Krstev?

Abstract

Nowadays we have met with penetrative low regulation regarding to
protective of human environmental. Having this in mind, it’s become necessary
to take quality and full approach to detect the situation on the ground. Only
with full information, the proper steps towards solving problems and satisfied
low regulation demands can be taken.

1) dakynrer 3a npupoOgHM U TEXHUUKU HayKu, Y HuBep3uteT ,,['oue [emues* — lltun
Faculty of natural and technical sciences, University Goce Delcev - Stip

2) ®dakynret 3a uHpopmatuka, Y Husepauter ,,[oue demues” — lTun
Faculty of informatics, University Goce Delcev - Stip
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In this paper we try to show that, not only human activities as some
technological processes could be responsible for environmental pollutions, but
in many cases that is result of natural sources.

Keywards: environmental, pollutions, regulation, low, detect, ground.

Bosen

Op 3amoyHyBameTo co pabora Ha PymankoT Caca — M. Kamenuma na 1o
JIeHec, 3a MoTpeduTe Ha MPOLECOT Ha (PIIOTAIMCKA KOHIEHTPaIHja, IPeKy Koj,
CO HAjHOBATa TEXHOJIOUIKA IIeMa, ce MOOMBAAT CEJIEKTUBHU KOHIIEHTPATH Ha
0JI0BO (rajieHuT) U UMHK (ccpaneput), no teuyenuetro Ha Kamenunuka Peka ce
U3rPajIcHN HEKOJIKY XUIPOojaioBuiiTa. BO MOMEHTOB, BO aK TMBHA €KCILJIOATAL]a
e xuapojajosumre Op. 3, ¢aza 2, mofeka APYruTe TPU XHAPOjATOBHILTA
O3HAYeHW Kako jayoBuinTe Op. 1, jamopwinTe 6p. 2 u janosumre 6p. 3, asa
1 ce Bo motmosHOCT peBuTamm3npanu. Co 3a0CTPYBAaHETO HA 3aKOHCKATa
perynatuBa Koja TM ypelyBa Mpaliamara off oblacTa Ha 3allTUTaTa Ha
>KMBOTHATa CpeflHa, COCeMa € HOPMAJHO, BO BAaKBM YCJIOBH, /la CE€ TIOCTaBU
NpallalkeTo 3a BIMjAHUETO Ha OBHME OOjeKTH BO MOTJIE[ HA €BEHTYaJIHOTO
3arayBambe Ha BO3JyXOT, OKOJIHATAa TMouBa M BojuTe o Kamenmuka Peka.
Tpeba fa ce HamoMeHe ieKa Off CTpaHa Ha MEHAIIEPCKUOT THM Ha PYTHUKOT ce
npe3eMaaT CUTE HEONXOJHM MEpPKU, EBEHTYAIHOTO HEraTWBHO BJMjaHWE BP3
YOBEKOBAaTa OKOJIMHA JIa C€ CBeJie Ha MUHUMYM U BO mpucatinBu pamku. Bo
COTJIACHOCT CO BaKBUTE HATIOPH, M3rPajidaTa M MEHAIMPAHETO Ha OBUE 00jeKTH
CO HarJaceH pU3WK Ce BPIIY BO COTJIACHOCT CO OMIITONPU(PATEHUTE CTAaHAAPAN
1 MepuJa 3a BaKBH 00jeKTH.

AHanu3a Ha KBaJUTETOT Ha BOAUTE

OHa mTO € KapakTepUCTHYHO 3a PEerHoHOT okony Pymnukor Caca, a
mrTo Gelle u MpeAMET Ha UCTPaXKyBawe BO OBOj TPY/, € (haKTOT AeKa Mopaau
NPUPOHMOT COCTaB HAa CTEHCKAaTa Maca, Koja e Oorara co pa3HOBUJHA
MeTalnM4yHa MUHEpaIN3alyja, foara 0 MPUPOIHO 3arayBame Ha MOI3EMHUATE
Y HAJ[3eMHUTE BOJJHM TEKOBU CO jOHM Ha Telku meTanu. [lopagu oBa, Temko
MOXe Jla Ce W3BPIIM PEeCKO pa3rpaHNYyBame BO MOTJIE] HA TOAa KOJKaB €
YAEJOT Ha TEXHOJOMIKHKOT Tpouec Bo PyauukoT Caca, a KONKaB € ylenoT Ha
NPUPOAHOTO 3arajlyBame Kora € BO Tmpalame Bofara o Kamennuka Peka, Bo
KOja ce clieBaaT CUTe OCTAHATU BOJIHA TEKOBH Of] PEOHOT.

Bo moHaTaMOIIHMOT TEKCT BaKBUTE KOHCTATAIMU Ke I'M MOTKpPENnnMe CO
HEKOJIKYy apryMeHTauuu. Ha moueTokoT o u3rpajdara Ha necoyHara OpaHa
Ha jajoBuiTe 6p. 3, pa3a 2, BO MOTHOK]ETO HA IeCHATA CTPaHa Off HOXKHIIATa
Ha KOocvHaTa Ha OpaHaTa, IJIeflaHO HU3BOJHO, Oellle KOHCTaTHpaHa TojaBa Ha
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MOMAJIoO KOJIM4IecTBO Ha Bofia. CO HEKOJIKYTHEBHO KOHTPOJIMPAH-e Ha Hej3uHATa
pH BpenHocT, KOja MocTojaHO ce fBMXKele moMely 6 n 8, KOHCTaTHpaHO €
feka ce paboTu, TIIaBHO, 3a nojizeMHa npupoaHa Bosia. Co 1en 1a ce n3berHe
KakBa OMJI0 OMACHOCT /1a JI0j/ie 10 IOTKOMYyBamke Ha BTOPHOT JIPEHAKEH TEeNuX,
oBaa Bofa Oeme 3achaTeHa CO MOMOII HA TJIACTUYHM LIEBKUA M Of]BE[ICHA BO
6JIM3MHA HA M37IE30T Ha BOJlaTa Of] TJIaBHaTa jijpeHaxka. OTroraiil, BO HAPETHUOT
noBekemeceveH mepuof off 2008 rof., KOHTUHYMPAHO CE€ BpIIEIIe CIeeHe
Ha pH BpepHOCTa, MPOTOKOT M XEMUCKHOT COCTaB Ha OBaa BOJa, Koja Oerre
YCJIOBHO O3HaueHa Kako apeHaxa 2 ([I-2). XeMuCcKuTe aHaIu3u, BO OHOC Ha
n3MepennTe pH BpegHOCTH M MPUCYCTBOTO HA TEIIKM METAJM, Ha BOIAUTE Off
rnapHaTa fpeHaxa -1 u Ha 3adpaTeHuTe BOM, O3HAYEHU KaKo ApeHaxa [1-2,
rpacguyku ce npeTcTaBeHn Bo rpadukonnte 1,2,3,4,5,6 u7. On rpadpukoHOT

1 jacHo ce rnefa fieka 3acpaTeHara Bofa noctojaHo nMa pH BpenHoCT momery

6 u 8, 3a pa3nmKa Off BojiaTa Of TJIaBHATa ApeHaxka, umjamto pH BpemHOCT
MOCTOjaHO ce BMXM OKojy 10, mTo jacHO yKasKyBa Ha HEj3MHHUOT, TIpef ce,
NPUPOAICH KapaKTep, CEKAaKO CO OJIpeIeHO y4YeCTBO Ha MPOIEIHW BOAY HU3
TEJIOTO Ha OpaHara.

Op rpaduukuTe MprKasm Ha cavkute 2, 3,4,5, 6 u 7, Kou ce offHecyBaar
Ha TPUCYCTBOTO Ha TEIKM METaJMd BO BOjIaTa Off IiaBHaTa jipeHaxka [I-1 n
3acpaTeHara Bopia [1-2 MOKe 1a ce€ KOHCTaTUpa CJICJHOBO:

— Bopara op rmaBHaTa apeHaxa ([-1) uMa HEIWTO 3roJIEeMEHO MPUCYCTBO
Ha Pb u Cd, Bo ofHOC Ha fo3BoseHoTo 3a Bomu of Il u IV kareropwuja,
cnopen MIIK;

— 3Badarenara Bopa ([I-2) nokaxysa 3rosemMeHo npucyctso Ha Pb, Zn, Cd
1 Mn Bo opiHOC Ha fjo3BoJieHoTo 3a Boau of 11l u IV kareropwuja, ciopen
MIIK;

— IlpmcyctBoTo Ha Zn m ocobeHo Mn e TOBEKEKpaTHO IMOroJieMO BO
3acpaTenara Bopa ([I1-2) Bo offHOC Ha BoplaTa of riiaBHaTa gpeHaxa ([1-1),
KOja & MMPOM3BOJ] Ha TEXHOJIOIIKHUOT MPOLIEC;

— Hpyrure Temiku Metanu Fe u Cu ce nopj 03BOJIEHUTE BPEHOCTH 32 BOU
on III u IV kareropwuja, cnopeq MJIK.
3HAYNTEITHO 3rOJIEMEHOTO MPHUCYCTBO HA MAaHTAaHOT BO 3acdpaTeHaTa Boja

(O-2) opqu BO MpUJIOr Ha TBPACHKETO JieKa ce paboTu 3a, IJIaBHO, MOJ3EMHA
NpUPOJIHA BOJIA, AKO Ce MMa NPefBI (paKTOT IeKa CUTE TIPUPOIHY BO/IU Of OBOj
peruoH ce 6orat co Mn. 3rojeMeHOTO IPUCYCTBO HA OJIOBO, IIWHK W KaIMIYM
BO 0Baa BOJ[a, 3HAUYMTEIHO MOr0JIEMO OTKOJIKY BO BOJIaTa Off [JIaBHATA JIpeHaKa,
Mopa fia € pe3yJTaT Ha Of[pefiecHd TPOLECH Ha PAaCTBOPAHE W MEXaHMYKO
3araJyBame BO yCJIOBM Ha MFHYBam€ Ha OBaa BOfia HU3 Mpefienu 6oraTh CO
OBHE TEUIKW MeTanu. Bo mpuior Ha oBa ofaT W pe3ynTaTtuTe JOOHMEHH CO
HAIpaBEHUTE XEMUCKU aHanu3u Bo TekoT Ha 2008 (tadena 1 u 2) u 2009 rop.
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(Tabena 3 u 4), a KoM ce offHECyBaaT Ha MMOBEKe MEPHU MECTA BO OKOJIMHATA Ha
PYAHUKOT.

Criopen,  XeMHWCKWTE  aHAJlM3W, TMpOM3JeryBa Jieka  yOeaimmBo
HajkoHTamupanu ce Bopute off Kosja Peka, CBuma Peka u jamckure Bofu. OBa
Tpeba fja Oue mpeaMeT Ha ToceOHa aHanmM3a Koja Tpeba fa fajie OiroBop 3a
NPUYMHATE ¥ MOKHOCTHTE 32 HAMATyBarhe Ha BAKBaTa KOHTAMUHMPAHOCT, KOja
MMa HajroJieMo BIIMjaHNe Ha BKYITHOTO 3aralyBame, KOe MOXe /ia ce ISTEKTUpa
npeKy 3aragyBameTo Ha Kamennuka Peka, Bo Koja ce BieBaaT cuTe BOAM KOU
NPOW3JIEryBaaT Wi UMaaT BPCKa CO PYJHUKOT.

Opn ropeHaBefieHUTE XEMFCKWM aHAJIM3W jaCHO TPOUW3JIETyBa JieKa CHUTe
NpUpPOAHY Bofin off mosipadjeto Ha Pynaukot Caca - Lpsena Peka, Ceuma Pexka,
Kosja Peka, kako 1 BoguTe KO IOTEKHYBAaT O] jaAMCKUTe MpocTopru (Tabemna
1 u 2, toukm 2, 3,4, 13, 14 u 15) nokaxkyBaaT K1Ces KapakTep 1 3HAYUTEITHO
NPUCYCTBO HA TELIKM METAJM, JAIEKy Hajl [103BOoJeHOTO 3a Bogu op III u IV
KaTeropuja, mocebHO Ha OJIOBO, IIMHK, KQIMUYM M MaHraH. Bo oBoj moren
HEKOW PEe3yJITaTh Ce eKCTPEMHO BHUCOKH, KAaKO IITO € CIIy4aj CO MPUCYCTBOTO
Ha nHK Bo BoziuTe off Ko3ja Pexka, Ceumba Peka n jamMckara Bopma 830.

CeTo TropeW3HECeHO jacHO YKaKyBa Ha (PaKTOT JIeKa HajToJIeMHTe
3arajyBama Ha BOJHUTE TEKOBM BO PerroHOT Ha PymHukor Caca, co Temku
MeTanu, ce Off NPUPOACH KapakTep a He KakKO pe3yNTaT Ha TEeXHWYKO-
TEXHOJIOIIKHUTE TIPOLIECH.

3aKkay4oK

[IpoGaemoT 3a ofp>KyBame Ha KBAIMTETOT Ha BoguTe Bo Kamennuka Peka
BO PaMKUTE Ha IO3BOJICHUTE BPETHOCTH 32 BOJIM Of] TPETA M UeTBPTA KATErOpHja,
cnopep MK]I cranpapgure, Kora € BO Npallake NMPUCYCTBOTO HA TELIKUTE
MeTanu, TMPeTCTaByBa KOMIUIEKCeH mpobieM. CHUrypHO feKa CTPYYHHOT
Kagap Bo Pymaukor Caca ke pooinKu ia paboTy BO TpaBel, Ha MaKCUMAITHO
MUHUMU3VPae Ha 3aragyBamaTta Ha Kamennuka Peka, a kou ce pe3ynrar Ha
TEXHOJIOIIKMOT TIporiec. 3a Taa 1iedl, BO KpajHa JIMHM]ja, TIOCTOjaT MaCUBHU U
aKTVBHM TPETMAaHM MPEKY KOW BOAWNTE KOU CE€ UCIYIITAAT BO PEYHOTO KOPUTO
MOKAT f1a ce JOBefaT BO NMpU(aTIMBI paMKHU BO TIOTJIe]] HA TPHUCYCTBOTO Ha
JOHM Off OfyIesTHY TelKN MeTanu. [lokomIiekceH e mpo6IeMOT CO IPUPOAHOTO
3aragyBame. [lopamm cocTaBoT 1 rpagbara Ha TEPEHOT, MPUPOHUTE HAJI3EMHA
Y TIOI3eMHM BOAVM MWHYBAjKW HW3 CTEHCKHWTE Macu OOraTW CO MHMHEpajid Ha
TEIIKN METaJl BPIIAT OfIpE[IEHO PAcTBOpame N cebe360raTyBame CO jOHU Off
oBre MeTanu. Mimajku mpeBuj] ieka 0BOj pernoH e 60orat co Bofia, MpobIeMOT
3a TIOUTamke¢ Ha HUBHUOT KBAJIMTET, BO TIOTJIE]] HA 3aJIOBOJIyBarbe HAa HEKOU
WJIHU TIOPUTOPO3HM €KOJIOUIKM CTaHJap/i, Ke Oujie NCKITyYUTEHO CJIOXKEH U
KOMIIJIEKCEH.
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Tabeaa 1
MN360pHM TOUKHM pH mg/1*

Pb Zn Cd Fe Mn | Cu
1. lpsena Peka 7.87 | 0.00 | 0.00 | 0.00 | 0.04 | 0.03 | 0.00
2. Kosja Peka 689 | 0.14 | 15.1 | 0.09 | 0.05 | 3.40 | 0.03
3. OnToueH TyHes u3ne3 898 | 001 | 0.17 | 0.00 | 0.02 | 1.47 | 0.01
4. OnToyeH TyHeJ Bie3 694 | 000 | 129 | 0.03 | 0.00 | 2.09 | 0.02
5.5 KM HU3BOJHO 7.87 002 | 1.69 | 000 | 001 | 2.56 | 0.00
6. [Ipenaxa jajoBuIITe 10.04 | 0.00 | 0.00 | 0.0 | 0.06 | 0.28 | 0.01
7. Lpena Pexa + Caursa 6.55 | 0.00 | 0.58 | 0.00 | 004 | 025 | 0.01
Peka (kaj Oykara)
8. Cuma Peka XV 395 | 062 | 134 | 005 | 0.09 | 3.62 | 0.62
9. PKavenitika, no Tanoxk. | 5 g4 | g0p | 2.19 | 000 | 0.03 | 240 | 0.00
kaj 830
10. Jamcka Bopa 830 779 | 012 | 449 | 002 | 0.03 | 2.14 | 0.00
11. Janosuire Kaj konektop| 11.80 | 0.19 | 0.00 | 0.00 | 0.01 | 0.02 | 0.02
MK 6,59 | 003 | 02 | 0.01 1 1 0.05

Tabeaa 2
N360pHn TOUKHM pH mg/1*

Pb Zn Cd Fe | Mn | Cu
1. lpsena Peka 649 | 002 | 0.05 | 000 | 001 | 0.00 | 0.01
2. Koszja Peka 697 | 005 | 146 | 0.03 | 0.00 | 3.82 | 0.00
3. OnToueH TyHel n3e3 8.55 | 002 | 003 | 0.00 | 0.00 | 221 | 0.00
4. OnToYeH TyHel Be3 5.19 1079 | 1.13 ] 0.02 | 0.00 | 3.64 | 0.00
5.5 KM HU3BOJTHO 775 |1 002 | 12.0 | 003 | 0.06 | 344 | 0.16
6. [IpeHazka janoBuiiTe 1048 | 0.05 | 0.00 | 0.01 | 0.10 | 0.27 | 0.00
7. Lpsena Pexa + Cauisa 673 | 001 | 1.17 | 000 | 008 | 0.15 | 0.00
Peka (kaj 6ykara)
8. Ceuma Peka XV 391 | 0.67 | 940 | 002 | 004 | 343 | 0.55
2 {;U(Iz) ?Ki?;]a Pexa nop 790 | 0.03 | 1.94 | 002 | 000 | 2.63 | 0.00
10. Jamcka Bopa 830 756 | 0.1 | 397 | 000 | 0.03 | 2.31 | 0.00
11. Janosumre kaj kosekrop| 11.55 | 0.08 | 0.02 | 0.00 | 0.07 | 0.00 | 0.04
MK 6,59 | 003 | 02 | 0.01 1 1 0.05
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Tabeaa 3
MN360pHu TOYKHU pH mg/1*

Pb Zn Cd Fe Mn Cu

1. lpeena Peka 6,44 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00

2. Coura Pexa (Han xop. | 355 | 955 | 152 | 009 | 2,14 | 4,19 | 121

XV)

3. upBe“a;; ‘if;‘ OBy 61 1000 | 136 | 000 | 002 | 046 | 0.06
4. Koszja Peka 5,97 0,04 | 10,6 | 0,04 | 0,00 | 3,09 | 0,05

5. Ko3ja Peka no XIVo 6,19 | 004 | 104 | 004 | 0,00 | 3,08 | 0,04

6. OnToveH TyHEN Bie3 5,50 0,00 | 290 | 0,00 | 0,00 | 1,06 | 0,02

7. OnToYeH TyHes u3je3 7,60 0,00 | 0,87 | 0,00 | 0,00 | 0,99 | 0,01

8. OB jipenaxa 1 janmoum. 4| 11,44 | 0,01 | 0,00 | 0,00 | 0,02 | 0,00 | 0,00

9. OB papenaxa 2 jamopuii. 4| 745 | 0,02 | 001 | 0,00 | 0,17 | 1,73 | 0,00

10. P. Kamennuka o

IPEHAXKU

11. OrnagHu Bomu off
TajgoxHuK 830

12. P. Kamennuka no 830 786 | 002 | 1,64 | 003 | 002 | 1,53 | 001

854 | 000 | 047 | 0,00 | 0,00 | 0,86 | 0,01

7,78 | 0,12 | 940 | 0,03 | 0,05 | 2,63 | 0,01

13. 5 KM HU3BOJHO 7,57 | 001 | 1,35 0,03 | 0,02 | 1,36 | 0,01
MK 6,59 | 003 | 02 | 0.01 1 1 0.05
Tabera 4
MN360pHu TOYKHU pH mg/l*
Pb Zn Cd Fe Mn | Cu
1. lpsena Peka 6,53 | 0,02 | 0,01 | 0,00 | 0,00 | 0,00 | 0,00

2. CBumba Peka (Hag xop.XV)| 3,74 | 049 | 9,18 | 0,05 | 0,17 | 298 | 0,69
3. Upsena Peka + Cumba

5,64 | 000 | 0,72 | 0,01 | 0,00 | 0,20 | 0,01

Peka

4. Kosja Peka 5,70 | 0,10 | 13,3 | 0,10 | 0,01 | 3,60 | 0,14
5. Ko3ja Peka no XIVo 624 | 009 | 13,7 | 0,11 | 0,00 | 3,44 | 0,09
6. OnTOovUeH TyHEN Bie3 6,81 0,00 | 3,73 | 0,06 | 0,00 | 1,18 | 0,00
7. OnToYeH TyHeN u3e3 9,96 0,02 | 006 | 0,01 | 0,00 | 0,00 | 0,00

8. OB jipenaxa 1 jamosum. 4 | 1144 | 002 | 0,05 | 0,01 | 0,01 | 0,00 | 0,00
9. OB papenaxa 2 jamopmin. 4 | 7,39 | 0,02 | 0,02 | 0,00 | 0,05 | 0,64 | 0,00
10. P. Kamennuka no
IpEeHaXN

10,00 | 0,06 | 0,00 | 0,01 | 0,00 | 0,00 | 0,00
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11. Omnapuu Bomw op 888 | 004 | 0,19 | 004 | 000 | 0,87 | 0,00
TaJToXKHNK 830

12. P. Kavermuka o 830 878 | 001 | 0,04 | 001 | 000 | 047 | 001
13. 5 KM HU3BOIHO 770 | 031 | 112 | 0,11 | 0,16 | 3,81 | 000
MK 659 | 003 | 02 | 001 | 1 1 |005
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IOCTAIIKHA 3A 3T'YCHYBAILE HA TUIbA

Mupjana TosomeoBa!, Adponura 3engencka', Bopuc Kpcres!,
Baaroj I'otomeos!

AncTpakTt

ITpu mpeuncTyBame Ha OTHAIHUTE BOAM CE jaByBa rojeMa KOJM4KMHA Ha
TUHA, KOja COAP>KHM BUCOK MPOLIEHT Ha BOJa M MaTepPUM KOM Ha OTHajiHATa BOAa
M JaBaaT JIOU KBaJMTET (CyCNEHAMPaHU OPraHCKM M HEOPraHCKU MaTepuu,
CYNCTaHLM KOM JIaBaaT HeNpHjaTHU MUPUCH, GAKTEPUH U CJ1.).

Bucokara copp:XvHa Ha BOAga BO M3IBOCHATA THHA JIOBElyBa JIO
3rojieMyBat¢ Ha BOJYMEHOT Ha THHbATA, IITO Oapa PpENaTUBHO TOJEMU
00jeKTH 3a 00paboTKa Ha uctaTa. CeTo 0Ba HaJIOXKyBa NOTpeda Off MPUMEHA Ha
MOCTANKH 32 TPETUPae Ha TUHATA CO LeJ 1a Ce HaMaJy HEj3MHUOT BOJYMEH,
cTabuin3anyja Ha MaTepuuTe MOMJIOXKHM Ha pacnafame ¥ YHUIITYBame Ha
NaTOreHuTe MUKPOOPraHM3MH U MApa3uTH.

Bo Tpynot ce o6jacHeTH MOCTaNKUTE 32 HAMAyBame Ha BOJYMEHOT Ha
TUHATA, OJTHOCHO MOCTANKUTE 34 HEj3MHA IeXujpaTanyja.

Kayunu 36oposu: omnaoua eooa, murd, 2pasumayiicko, hLomayucko,
yenmpughy2aamo, 32ycHysarve.

THICKENING METHODS IN SLUDGE PROCESSING

Mirjana Golomeova', Afrodita Zendelska', Boris Krstev!, Blagoj
Golomeov!

Abstract

The treatment of wastewater occur a large amount of sludge that contains
high percentage of water and substances that provide a poor quality of
wastewater (suspended organic and inorganic substances, substances that give
unpleasant odors, bacteria, etc.).

The high content of water in the sludge requires relatively large objects
for sludge processing. This indicates the need for application procedures for

1) ®axyaTer 3a NpUPOAHU U TEXHUYKU Hayku, Y HuBep3ureT ,,['oue [emues — lltun
Faculty of natural and technical sciences, University Goce Delcev - Stip
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treating sludge to volume reduce, stabilization of substances subject to decay
and destruction of pathogenic microorganisms and parasites.

In this paper are describes procedures for reducing the volume of sludge,
rather procedures for sludge dehydration.

Keywards: wastewater, sludge, gravity, flotation, centrifugal, thickening.

1. Bosen

Bo npouecure Ha npeuyncTyBamke Ha OTNAJHUTE BOAM CE jaByBa rosiemMa
KOJIMYMHA HA THHba, KOja IPETCTaByBa rojieM npobiieM, OuejKu ce cOCTOM Off
MaTepuyu KOM Ha CUpOBaTa OTNA/JHA BOAA U 1aBaaT JIOLI KBAIMTET (CyCNeHAUPaHu
OPraHcKM M HEOPraHCKM MATepUM, CYNICTAHIM KOH JlaBaaT HENMpUjaTHA MUPHUCH,
OaKTepuu U CI.).

OpraHckuTe MaTepuy KoM ce HaoraaT BO CUPOBaTa THHa C€ MOAJIOKHU
Ha THUEHE, TaKa IUTO BO CJIyYdj HA CIIOHTAHO W HEKOHTPOJIMPAHO TPYJECHE
BO NpupopiaTa 61 JIOLIIO 0 Pa3BUBAKE HA HEMOKEIHU TaCOBH, KaKO ILLUTO Ce
MeTaH, CyJa(ypBOAOpPOA, aMOHMjak 1 Ap. Bo Tumwarta Moxe fa ce Hajaar u
naToreHn GakTepuyM KOM BO MPOLECOT Ha 06paboTKa Ha TUHaTa 6e3 HUBHA
eIMMUHAIMja O MoXKelle f1a Tpefu3BUKaar 3apa3Hu 6Oosectu. [loceGen
npo6ieM BO 00paboTKaTa Ha THHATa NPETCTaByBa BUCOKATa COApXKMHA Ha
BOJIa BO M3[JBOCHATA THHbA, IUTO O6apa peslaTUBHO rosieMu 06jeKTu 3a 06paboTka
Ha TUHATA.

I'maBHaTa 1en Ha mocTankuTe 3a 00paboTKa Ha TWIbaTa ce: (1) cMamyBame
Ha BOJIyMEHOT Ha THIbATA, 3apay HaMallyBambe Ha 00jeKTUTE BO KOU CE BPILU
Hej3MHAa €BEHTyalHa MOHAaTaMolHA 0O0paboTKa M 3apagd HaMajlyBawbe Ha
[IETIOHMKTE 32 THUHbA, KAKO 1 3aPajI HAMAJTyBathe Ha TPOLLOLMTE U OJIECHYBAETO
Ha TPaHCOOPTOT W (2) cTabuiu3alyja HA TUHATA, 3apaid CIpeuyBame Ha
Hej3MHaTa CIIOHTaHa pasrpagba BO NMPHUPOJHATA CPEAMHA, YHUILTYBAmbE Ha
napasuTUTe NPUCYTHU BO TUHATA U JIP.

2. Ilocrankm 3a 06paGoTKa Ha THHA
ITocTankure 3a 06pa60TKa Ha TUHbaA CE Ppa3JIMYHU U 3aBUCHO O[] r'OJIEMHUHATA
Ha TOCTPOjKaTa W HAUYMHOT HAa KOPUCTEHE U OT(dpiama HA 06pabOTEeHUOT
Mpou3BOJ] MOKE J1a CE KOM6I/IHI/IpaaT Ha pa3Hd HAYMHU.
[TocTankure Moxke 1a C€ rpymnupaar Ha CJI€JHUOB HAYNH:
a) ITocTanku 3a HaMaJjlyBamb€ Ha BOJIYMCHOT Ha TUHATA U KOJIMYMHATA Ha
Bojaara:
—  KOHIWIMOHUPAHC,
—  3rYCHYyBame,
— OfjellyBam€ Ha BoAaTa,
—  CYLIEHeE.
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6) [IpepaboTka 3a cTabmiM3anyja Ha MaTepPUUTE MOMITIOSKHY HA paciarame:
—  aHaepoOHO TpyemE,
— aepo6Ha cTabuimzanyja,
—  KOMIIOCTHpamE,
— racuduKanyja,
—  3anajyBambe.
B) YHMIUTYBab€ Ha ATOT€HU MUKPOOPIaHU3MU U APa3UTH:
— TmacTepu3aiyja,
—  3paueme Co Y 3pauy,
—  XEMHCKM IOCTAIKH.

3. [HexuapaTauyja - HaMajldyBambe Ha BOJIYMEHOT U KOJIMYMUHATA HA BOJA
BO TUIHATA
JlexuapaTtanyja € Mpouec Ha HAMallyBalke HA BOJYMEHOT Ha TWH-ATa U
3roJieMyBame Ha COAPXKMHATA HAa CYBU MaTepun Bo Hea. [locTankuTe co Kou ce
BPIIN JIEXUpaTalja MOXKe a ce TPyNMpaaT BO: 3TyCHYBAaHE, OffIETyBakhe Ha
BOJIaTAa U CylIeme. TEPMUIKOTO CYIIeHhe Ha THHA PETKO Ce MPUMEHYBa Nopaan
BHCOKWTE EKCIUTOATAIMOHH TPOIIOLH.

3.1.I'paBuTanmucko 3rycHyBame

I'paBUTAUUCKMOT 3rycHyBay OOMYHO CE€ MPOEKTUPA KAKO KPYKEH Oa3eH.
CupoBata THa ce JOHeCyBa BO CpefInHaTa Ha 6a3eHOoT, Kajie IITO O /IEjCTBO
Ha TpaBUTAlMja Ce JBMKM KOH THOTO, a HAJTHI-ECTaTa BOfIa Ce OfifieyBa Ha
NPEMBOT ¥ CE BOAM Ha MOYETOKOT Ha TIPOLIECOT 3a MMPEUNCTYBAkE HA OTTIA/THATA
BOa. 3rycHarara THHa Off THOTO Ha 6a3eHOT ce MyMIia BO UTECTOP WU Ox
Ha TIOHATaMOIIIHA ieXufipaTanyja. [ paBuTanyckuTe 3ryCHyBaun MOXe Jia Ouiat
CTaTUYHU 1 MeXaHMJIKH (cmKa 1).

Ce pnuMMeH3MOHMpAaaT BpP3 OCHOBA HAa XWAPAYJIMYKOTO TOBPIIMHCKO
OTITOBApPYBAaHE M ONITOBAPYBAETO HA THHHATA CO IBPCTU MaTepuu. TunmiyHnTe
BPEIHOCTH Ha XMUPAYJIMYKOTO MOBPIIMHCKO ONTOBapyBambe ce of 16 10 36 m?\
m? d. TunuYHMUTE BPEIHOCTH Ha ONTOBAPYBaHE CO UBPCTU MATEPUM 3aBUCAT
Of] BUJIOT Ha TumaTa. BoobryaeHara qnadourHa Ha rpaBUTALCKUOT 3ryCHYBay
e o3 mo 6 m.

Bpemero Ha 3ajpKyBamke Ha cypoBaTa THH2 BO T'DaBUTAIMCKUAOT
3rycHyBay He Tpeba jja 6uae moposaro of 1 meH, 6uaejku MoxXke Aa Aojae Ao
HETIOCAKyBaHO TPYJICHE.

3.2. ®a0TaUUCKO 3TyCHYBabe

d0TaMCKOTO 3TyCHYBaHe MOKE Ia CEe M3BPIIN CO PACTBOPEH BO3/IyX, CO
BaKyyMcKa (iioTangja u co prioTanuja co BIyByBame Ha BO3yX. E¢ukacHocTa
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3aBMCH Of1 TOA KOJIKY 00PO MOXKE 1a OMAaT arJoMepupaHy YeCTUUKNTE Ha THHbA
CO TaCHUTE MEYPUMHba, OAHOCHO Of] TIOBPLUIMHCKUTE OCOOMHU Ha THE YECTHUKHU.
3rycHyBambeTO Ha THmba Off (MJIOKYJIMPaHU YECTHUUKU TIOJIECHO C€ BPLIM CO
¢proTanmja OTKOJKY CO TalOXEeHe, NOPafu WTO (HIIOTALMCKOTO 3IyCHYBahE
ce NIPUMEHYBA NpY 00pad0OTKA HA aKTUBHATA TUHbA.

Hajuecto ce xopucTu (proTanpjaTta co pacTBOpeH Bo3ayX (cimka 2). 3a
0Baa M0CTANKa BO3AyXOT CE BHECYBA BO CATYPAaTOPOT CO TUH-ATA MO 3r0JIEMEH
npuThcoK off 2,75 mo 3,50 bar. Bpemetro Ha 3aipKyBame BO CaTypaTopoT
U3HECYBa HEKOJKY MUHYTH. BO (pioTaTOpOT THUHATa € Moj aTMochepcKu
NPUTHCOK U BO3AYXOT Ofl PACTBOPOT M3JIETYBa BO BUJ HA (DMHU MEYPUMba, KO
ja MOIMTHYBAaT TUHATA KOH NMOBPILUMHATA, Of] Kajie IUTO UCTAaTa Ce OTCTPaHYyBa.
W3nBoenara Boja NMOBTOPHO ce Bpaka BO MPOLECOT Ha IPEUYMCTYBaE Ha
OTNAJHUTE BOAM, & MOKE U Jla Ce PELMPKYJMpa BO CATypaToOpOT BO PAMKU Ha
peumpkyaanuja og 1 o 3.

Bo mecrata co Hucku TemnepaTypu (JIOTATOPOT Mopa Aa Oupe BO
3aTBOpPEHA U 3aTOINICHA 3rpajia.

EdukacHocTa Ha (uoTaTOpPOT MOXKE [a Ce 3rojeMd CO JOfAaBamke Ha
pacTBOp Off NONMENEKTPOJIUT BO cMpoBaTa TUma. Co ofjaBamke Ha XeMUKAIIMN
MOKe Jla ce 3rojieMn eprkacHocTa Ha diroranujara of 85% Ha 98% - 99%.

3.3. entpudgyrupame

LenTpugyriupameTo ce KOPUCTH 32 3TyCHYBaHe Ha CHPOBATA THHHA, KAKO 1
3aiexuipaTalyja Ha TpeThpana Thba. LienTpudyrure ce cneupnaHy MalIviHA
YMY MTHBECTHUIMCKY TPOIIIOLM HA OJIPXKYBaH-€ M TPOILIOLUTE 32 €HEPTHja MOXKeE /1a
6upaT 3HaunTesHN. [lopagy Toa, 0BOj Mpolec ce NpMMEeHYBa 3a MMOCTPOjKHU K|
xuppayandeH kanaguret e morosiem ofg 200 1/s, a pacnonoXamBroT MpocTop 3a
n3rpaoa e muMuTupaH. FcTo Taka, HEOMXOIHO € MPUCYCTBO Ha CTPYYeH Kajiap.
Hentpudyrn npoussegyBaar rojiemM O6poj Ha MPOW3BOAUTENN Ha omnpema. Ha
civKa 3 e mpuKakaH [IeMaTCKM JijarpaM Ha IeHTpu(yra 3a 3ryCHyBame Ha
TUHA.

3.4. Bakyym ¢puarpu

Kaj Bakyy™m ¢punrpute ce KOpUCTH pa3imkaTa Mefy aTMocepcKuoT
NPUTHCOK 1 BaKyyMOT KOj C€ OCTBapyBa CO MOMOILI Ha BaKyyM IyMmIa 3a ja
ce HacO4M THHATa Jla IOMMHYBA HU3 IOpO3Ha (uirepHa Jienta. Ha mopo3nara
CpefivHa ce OfjjiellyBa THH-ATa BO BUJ] Ha Kojau (Kek). Bakyym dunrpammjara
MOPaHO ce KOPUCTEJ1a NoBeKe, HO BO nocsefHuTe 10 roquHu NpakTH4HO 1 He ce
KOPUCTH, OUfiejK1 ce Pa3BUEHU aJITEPHATMBHU METOIM HA MEXAHUUKO LIEACHE.
[TprunHaTa 3a ordprame Ha BakyyMm (puiTpanyjaTa ce: KOMIUIEKCHOCTA Ha
CHCTEMOT, noTpedaTa Off XeMUKaJIMH 33 KOHAULUMOHNPahe U BUCOKH TPOLLOLM
3a paboTa U Op>KyBame.
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3.5. ®uarep npecu

Bo ymoTpe6a ce nenrectute n KoMopHU untep npecu. Kaj nenrecture
¢untep mpecu KOHTHMHYHWPAHO C€ IOHECYBA THHA, NIPU HITO HEACHETO € MO
IejCTBO HA TPaBUTAlMja M MEXAaHWUYKHU CO3/afIeH MPUTUCOK MPEKY BaJILH.

JlenTaTa Ha teHTecTara punTep mpeca Moxe Aa oupe co mmpuna 0,5 — 3.5
m. Boo6uuaenara mmpuHa e 2 m. OnToBapyBameTo co Tuma € off 90 go 680
Kg\m h, 3aBUCHO Off BUIOT Ha THH-aTa. XWAPayJIMIKOTO ONTOBapyBame € off 1,6
10 6,3 \m.s.

Bo komoprara ¢untep npeca (civka 3) LefiemheTo ce MOCTUTHYBA Ha TOj
HAYWH HITO TUHHATA ce ypiia 1Moy royieM MPUTHCOK BO KOMOPH Off KOM BOfIaTa
ce LeM HU3 NOpo3Ha cpefuHa (TekcTus). ITpUTHUCOKOT IITO Ceé MOCTUrHYBa
BO KOoMopata u3HecyBa off 6,9 no 15,5 bar, a BpemeTo Ha nefewe e of 1 go 3
yaca. [ToToa komopuTe ce oTBOpaaT U of] HUB ce ucgpna KekoT. [Jedenrnara
Ha KeKOT m3HecyBa of] 25 mm 1o 38 mm, a cogp>KMHaTa Ha Bjara Bapupa of
48 10 70 %.

[IpenHocTrTe Ha KOMOpHaTa (puiITEp TMpeca ce: rojieMa KOHIEHTpaluja
Ha CyBM MaTe€pWy BO KEKOT, OMCTpMHA Ha (PUIITPATOT W TOJIEM TPOLEHT Ha
W3/IBOjyBam-e CYBU MaTEPUH.

OuATPaMOHNOT UMKITYC Tpae oOff 2 10 5 yaca M ce COCTOM Off: TIOJTHEHhE Ha
npecaTa, Ofp>KyBambe Ha MPUTHCOKOT BO KOMOPUTE, OTBOpAmke HA KOMOPHTE,
OTCTpaHyBame Ha KEKOT, MHEHE Ha KOMOpaTa M 3aTBOpalke Ha KOMOPHTE
(nmpecata). HeonxoiHO € MpUCYCTBO HA €[IeH ONEPaTop BO TEKOT HA TPACHETO
Ha IUKITyCOT.

3aKkay4oK

BucokaTta cofpxxuHa Ha BOAAa BO M3[BOCHATa THUHA Oapa pejaTUBHO
rojiemMu 06jeKTH 3a 00paboTKa Ha MCTaTa, IITO HAJIOXKYBA MOTpeda off MprMeHa
Ha [IOCTAIKH 32 TPETUPAbEe HA TUHATAa CO LEJ1 [1a Ce HaMaJly HEj3MHUOT BOJIYMEH.

JlexupparanyjaTa € NpoUec Ha HaMallyBare Ha BOJIYMEHOT Ha THHaTa U
3rojieMyBatbe Ha COfp>KMHATA HAa CYBM MaTepuH BO Hea, KOj C€ OCTBapyBa CO
NOCTANKN TPYNMPAaHNA KAaKO: 3TyCHYBame, OfJIe/lyBambe Ha BOJlaTa U CYLICHE.
MeTopuTe Kou ce MPUMEHYBAaT 3a 3ryCHYBabe MOXe Jla OMflaT: paBUTALMCKO
3ryCHYBamwe, (pJIOTALMCKO, UEHTPU(DYTUPALE, BAKYYM (PUITPU, (PUITEP TPECH.

Edekror o HabpoeHUTE HAYMHM Ha 3TYCHYBAakE€ Ha TUHATa Bp3
KOHLEHTpaLyjaTa Ha CyCIIeHAMPAHUTE MaTepPrK BO Hea € MpUKaxkaH Bo Tabena 1.

[Ipn mpoexkTrpameTo Ha 00jeKTHTE 3a 3TyCHYBame € MOTpeOHO fia ce
00e36eaT aIeKBATHU KanalUTETH 3a 3a/I0BOJIyBakbe Ha NMOTPEOUTE, KAKO U fia
Ce CIpeYr CENTUYHOCTA BO TEKOT Ha MPOLECUTE Ha 3TyCHYBakbe.
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Figure 4 - Chamber filter press

Tabeaa 1 - KonueHTpauyja Ha CyCnieHIMPaHU MAaTEPUM BO THH-ATA MO
Pas3NMyuHM MPOLECH Ha 3TYCHYBaHe Ha TUHATA

Iponec Konnentpanuja CM, %
Oncer Tunnuno

I'paBuTanycku 3rycHyBay
Camo nprMapHa THHba 4-10 6
ITprmapHa 1 BUILIOK aKTHBHA THHA 2-6 4
droTauyucky 3rycHyBay
Co xemuKanuu 3-6 4
Be3 xemukanu 3-6 4
3rycHyBame co LIeHTpU(yrupame
Co xemukanuu 4-8 5
Bbe3 xemukanuu 3-6 4
Bakyym cunTpanuja (co XeMuKanum) 15-30 20
JlenTecTa chunrep npeca 15 - 30 2
(co xemuKanmm)
dunrep npeca (CO XeMUKAIIN) 20 - 50 36
Hentpugpyrupame
Co xemuKamm 10-35 22
Be3 xemukanun 10 - 30 18
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GAKTOPU KOU BINJAAT HA HIMPEILETO HA BYYABATA BO
KNBOTHATA CPEJVHA

M. Xagu-Hukomnosa', [I.Mupakoscku', H.Jlonesa'!, T .I'aBpuios!

AncTpakTt

3enenara kuura (The Green Paper) npouenyBa eka Bo ofHOC Ha 6pojoT
Ha Jyfero morosieHn off 6yuaBa, 20% of CBETCKOTO HacejeHWe (OJJHOCHO,
okony 120 mMummoHm Jiyfe) cTpajaar off HempuaTinBO HMBO Ha OydaBa
KOE€ TNpefu3BUKYBa PAcTPOjCTBO Ha COHOT, BO3HEMUPEHOCT M HEraTUBHU
snpaBcTBeHn edekTu. [lonomaurtenman 170 mummonm rparanm Bo EBpoma
>KMBeaT BO 00JIaCTH Kajie 1IUTO 3roJieMeHUTE HUBOA Ha Oy4aBa Mpefn3BUKYyBaaT
Cepro3Ha BO3HEMUPEHOCT BO TEKOT Ha JICHOT.

Bo ¢unancucka cmucna, 6yyaBaTta Kako crienurieH BUJ Ha 3arayBambe
Ha >KMBOTHATA CpefMHa ro 4uMHU omwrectBoTo okony 0,2% po 2% on
OpyTO JOMAIIHUOT Mpou3Bof. [lypu U Jla ce MOHMUCKU OBHE OpOjKu, cemak
NPETCTaByBaaT OrPOMEH TPOLIOK 32 OMIUTECTBOTO.

Bo Tpypmor ce onumanu akTopuTe KOM BAMjaaT Bp3 LIMPEHETO Ha
OyuaBaTa BO KUBOTHATa CPEMHA.

Kuny4unu 360poBu: nuso Ha Oyuasa, wuperwe Ha Oywasama, eaujarue,
HCUBOMHA CPEOUHA.

FACTORS THAT INFLUENCE ON THE NOISE PROPAGATION IN
THE ENVIRONMENT

M.Hadzi-Nikolova!, D.Mirakovski!, N.Doneva!, T.Gavrilov!

Abstract

The Green Paper estimates that, in terms of the number of world people
affected by noise, 20% of the population (i.e., 120 million people) suffer from
unacceptable noise levels that cause sleep disturbance, annoyance and adverse
health effects. An additional 170 million citizens in Europe live in areas where
noise levels cause serious annoyance during the daytime.

1) Yuusepaurer ,,['oue [Jemdyes”, akynreT 3a NPUPOAHN U TEXHUIKK HaykH, LIITin, Makenonuja
University Goce Delcev, Faculty of Natural and Technical Sciences, Stip
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In financial terms, environmental noise costs society an estimated 0.2% to
2% of the Gross Domestic Product. Even the lower of these figures represents
an immense cost.

This paper describes the factors that influence on the noise propagation
in the environment.

Key words: noise level, propagation of noise, influence, environment.

Bosen

ByuaBara o6u4HO ce 1e(pHIpPa KaKo HECAKaH, HeMoXeJleH 3BYK KOoj
cMeTa, MPUTHPA, BO3HEMUPYBA WJIM € IITETEH 32 YOBEKOT.

Pu3nuky OyyaBaTa NPeTCTaBYBa KOMIUIEKC Of] 3BYYHU OPAHOBU OIHOCHO
MeIIaBMHA Ha pa3jIMyHU 3BYLM CO Pa3inMyieH Opoj Ha Tpemepera BO OfipeieHO
BpeMe 1 MOXKe Jia ce mepMHMpa KaKo efieH BU/] Ha HeNOoKeJHaA 3BYYHA 10jaBa.
By4aBara npegu3BrKyBa HENMPHUjaTHOCT T1a TypH 1 H0JIKa.

KonkaBo e HMBOTO Ha OydYaBa KOja ce eMUTYBa Off HEKOj M3BOP MHOTY
3aBHCH Of (paKTOT KOJIKY CMe JIAIeKy Of M3BOPOT W JlaJli C€ Haorame Tpef
Hekoja 6apuepa, IOKOJIKY NCTaTa MOCTOH, WITH 33/ Hea. MHory ApyrH (akTopu
BJIMjaaT Bp3 HUBOTO Ha Oy4aBa, a pe3yJITaTUTE Off MEPEHETO MOXKE /la Bapupaar
Of IECeTHIM JIeOen 3a MHOTY CIIMUYeH M3BOp Ha OydaBa. 3a ma ce objacHu
KaKo 0Baa pa3iiiKa ce jaByBa, Tpeba a ce pasriefa HauMHOT Kako OydJaBaTa ce
€MHTYBA Off U3BOPOT, KaKO Taa MaTyBa HA3 BO3AYXOT M KaKO MPUCTHUTHYBA Kaj
NPUEMHUKOT.

dakTopu KOM BJIMjaaT Bp3 IHUPEHETO HA GydaBaTa

HajBaxxnu ¢pakTopu KoM BiMjaaT Bp3 MIMPEHETO Ha OyyaBa ce:

—  BUJOT Ha U3BOP (TOYKECT WJIM JIMHUCKMN);

—  OfIaJIeYeHOCT Off U3BOPOT;

— arMocdepcKara arncopnuuja;

—  BeTap;

— TeMmepaTypaTa W TEMIEPATyPHUOT TPaJIUEHT;
—  TIPevyKw, KaKo IITO ce 6aprepu 1 3rpaju;

—  TIOA3eMHa arCopIILHja;

— pedrekcuja;

—  BIIAXHOCT;

—  BpHEXWTE.

Bup Ha usBOpoOT

Toukecm uzsop

AKO OumeH3uume HaA 368YUHUOM U3IBOp Ce Maau 60 cnopeoba co
000aneyeHOCma Ha CAyuameaom (NPUeMHUKOM HA 36YK), mozaul éeaume
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deka cmanysa 300p 3a MOuYKeCT U3BOp Ha OydaBa, HA TMPUMEpP, KAaKO IITO ce
BEHTWJIATOPHTE, OlJALINTE , MALIIMHATA 32 Koceme (camka 1). 3By4yHaTa eHepruja
Cce IIMPHU HAOKOJYy c(hepryIHO, TaKa IITO HUBOTO HA 3ByUeH MPUTHCOK € UCTO 32
CUTE TOYKHM KOU CE HAofaaT Ha NCTO pacTOjaHue Off U3BOPOT, & CE HaMalTyBa 3a
6 dB co yaBojyBame Ha pacTojanneTo. OBa BaxKd JIOKOJIKY TPHAYIIYBAHETO
Ofl CTpaHa Ha 3eMjaTa M BO3AYXOT 3HAYMTEJHO ciabo BiMjaaT Ha HUBOTO Ha
OyuaBa.

3a TOYKECTHOT U3BOP KOj MMa HUBO Ha 3By4Ha eHepruja L , Koj e nouupan
BO OJIM3MHA HA 3e€MjHUILITETO, HUBOTO HA 3BYYEH MPUTUCOK L, Ha pacTojaHue
r(m) of M3BOPOT MOKe Jla Ce TIPECMeTa CIOpeyT paBeHKaTa:

L =L,- 20log,, (r) - 8dB

Jlunucku uzeop

AKo ussopom emumyea 6yuasa Koja e mecHO HACO4eHA 80 eOeH npasely
U e MHOZY 0042 80 OOHOC HA PACMOJAHUEMO 00 CAYUAMEAOm, Beaume OeKd
cmanysa 3060p 3a AUHUCKU u36op Ha oyuasa. Toa moxce 0a 6ude eOuHcmeen
U360p, Kako wimo e TypOyJeHTHOTO CTPyeHe Ha (pIIyH1 BO I0JITa LIEBKA UJTH TOj
MO3Ke J1a GWie COCTaBEH Off MHOTY TOUYKECTH M3BOPH KOU paboTaT NCTOBPEMEHO,
KaKo IITO € KOJIOHA Ha aBTOMOOWIIM Ha MPOMETHA coobpakajHuIa (CimKa 2).

3BYYHOTO HVMBO C€ IHMPH HAOKOJY IWJIMHAPUYHO, TIa HUBOTO HA 3BYYEH
NPUTHCOK € UCTO BO CUTE TOYKM KOW CE€ Ha MCTO pacTOjaHWe of JIMHWjaTa, a
ce HamanyBa 3a 3 dB co ynmBojyBame Ha pacTojanmero. OBa BasKu IOKOIIKY
NPUAYIITYBAKETO Off CTPAaHa Ha 3eMjaTa M BO3IyXOT 3HAYUTEIHO cIab0 BIMjaaT
Ha HMBOTO Ha OyyaBa. 3a JMHWCKM W3BOp Ha OydyaBa CO HMBO Ha 3BYYHA
enepruja no merap (L, / m), Koj ce Haofa 6;M3y 10 3eMjaTa, HUBOTO Ha 3BYYEH
NPUTHUCOK (Lp) Ha Koe OmIIo pacTtojanue (r, BO m) Off 3ByYHHOT U3BOP MOKe Jia
Ce TpecMeTa CO paBeHKaTa!

L =L - 10log , (r) - 5dB

Bapuepu

HamanyBameTo Ha Gy4aBaTa co MOMOUI HA MOCTABYBame HA bapuepu
3aBHCH 0 Ba (hakTopa:

—  pasnmkaTanomMely naTekara Ha 3By9YHHOT OpaH KOj MUHYBa HU3 6apuepara,
CTMOPEIeHO CO JVPEKTHOTO NpEHEeCyBambe Ha 3BYKOT /10 NPUEMHHUKOT
(a+b-c, Ha mujarpaMoT Ha cimka 3).

—  (ppeKBEHTHUOT COCTAB Ha Oy4yaBara.

Kom6uaupannoT edexT oy oBHe fBa (hakTopa € MpUKakaH Ha I1jarpaMoT
Ha cimka 3. Op Hero Moxe jla ce BUAM jieKa HUCKO(peKBEeHTHaTa OydaBa
MOTEMNIKO MOKeE JIa CE HaMaJIi CO KOPHCTEHe Ha 6apuepu.

Ha cnuka 4 e npukaxkaHo NMpUAyLIyBawkeTO Ha OyyaBaTa CO MOMOILI Ha
Oapuepu, BO 3aBUCHOCT Off BHCHMHAaTa Ha Oapuepara. [IpupgymyBawmeTo Ha
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OyyaBaTa CO MOMOII Ha Oapuepu € MHOry noeukKacHO Kora Oapuepara ce
Haora MoOJIMCKY /10 3ByYHMOT U3BOP MIIU 10 IPMEMHUKOT.

ATMoccepcko npuaymyBame

HamanyBameTo Ha Oy4yaBaTa Kako pe3yJTaT Ha aTMoc(epcKoTo
NpUAyLIyBabe NPeTcTaByBa KOMIUIEKCHa TeMa. HamanyBawero Ha GyuaBaTa
NPy HEj3MHOTO MHHYBamb€ HH3 BO3AYXOT 3aBUCH Off NOBeKe (hakTopu,
BKJTy4yBajKW TH:
—  PacTojaHUEeTO Off U3BOPOT;
—  (ppeKBEHTHUOT COCTAB Ha Oy4yaBaTa;
— amOueHTaJHaTa TeMIepaTypa;
—  peJnaTHBHATA BJIAXKHOCT;
—  aMOMEHTAJHUOT NMPUTUCOK.

Op aujarpaMoT MpUKaXkaH Ha CIIMKa 5 MOXeE Jla Ce BUMIM JIeKa NIPBUTE JIBa
¢hakTOpa KOM ce CIOMEeHaTH Torope ce HajBiujaTesHn. Moxe f1a peaumMupame
[eKa HUCKO (ppekBeHTHaTa OyyaBa He ce NpuayllyBa JOOpPO Off CTpaHa Ha
aTMoccepckaTa ancopriimja.

BimjaHue Ha BeTapoT U TeMnepaTypaTta

bp3uHaTa Ha BeTapoT ce 3rojieMyBa CO Ha]IMOPCKAaTa BUCOYMHA, CO IIITO
ce MeHyBa TaTeKara Ha 3ByKOT CO ,,(poKyc” Ha MpaBeloT Ha BeTap U ce MpaBu
,,CeHKa" Ha CTpaHaTa Ha M3BOPOT KOja € CIPOTUBHO Off MPABEL[OT Ha BETAPOT.

3o01ITO MEepeme 80 npaseyom Ha eemepom?

Ha kpamxu pacmojanuja, 0o 50 mempu, sempom uma mas0 BIjaHuE BP3
M3MEPEHOTO HMBO HA 3BYKOT. 3a MOMIOJITH PacTOjaHM]ja, BJMjaHUETO HAa BETPOT
CTaHyBa 3HAYMTEITHO TTOTOJIEMO.

MepemweTo BO TpaBer; Ha BETapOT MOKe Jia JIOBEE [0 3roJieMyBame Ha
3BYYHOTO HMBO 32 HekoJKy dB, Bo 3aBucHoct of 6p3unara Ha Betapot. Ho,
NPy Mepeme CIPOTUBHO Off MPABEIOT Ha BETAPOT HMBOTO HA GyyaBa MOKe /1a
nafHe 3a noseke o 20 dB (cimka 7), BO 3aBUCHOCT Off 6p3MHATA HA BETApOT
n paneunHaTta. OBa € MpUYMHATA IITO HAJIIOXKEITHO MEpeHe € BO Mpasel Ha
BETapoT (cimKa 7) - JieBWjalyjaTa € moMaia u JJOOMeHNOT pe3ysTar €, UCTO
TaKa, KOH3ePBAaTHBEH.

TemnepaTtypa

TemnepaTypHuOT rpagueHT co3faBa e(eKTH CIUYHM HA OHUE Ha
rpajUeHToOT Ha BETApOT, CO Taa Pa3/IMKa IITO OBA BJMjaHKUE HA TEMIIEPATypaTa
€ TIOfIETHAKBO BO CHTE TPaBIM Off M3BOPOT. [IOKOJIKY cTaHyBa 300p 32 COHUEB
meH 6e3 BeTap, TeMrepaTypaTa ce HaMalayBa CO Ha]MOpPCKaTa BHCOYMHA,
npaBejku eekT Ha ,,CeHKa™ Ha 3BYKOT. Bo Befpa HOK Temmeparypara MosxKe
lla ce 3roJieMH CO HaMOpCKaTa BHUCOYMHA (TeMIepaTypHa MHBEP3Hja), IITO
[oBeyBa 0 ,,(pOKyCUpame’ Ha 3ByKOT Ha MOBPLUMHATA.
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Banjanue Ha 3eMjuHaTa MOBPIIMHA

3ByuHuoT OpaH Koj ce peduiekTHpa o 3eMjata uHTepdepupa co
3ByYHHOT OpaH KOj AUpPeKTHO ce mpeHecyBa. EdekToT Ha 3emjunara
NMOBPLIMHA Ce pa3iIMKyBa 3a aKyCTM4HO ,,TBpAU (Ha mp. GeToH Wi
BOJa), MEKM (Ha Tp. TpeBa, ApBja WM PacTeHMjaTa) W MEIIaHW TOBPIIWHM.
[IpupymryBameTo Ha 3BYKOT Off CTpaHa Ha 3eMjaTa 4YecTO Ce IMpecMeTyBa
BO (PPEKBEHTHHUTE TOjacH 3a fia ce 3eMe NpeaBhy, (PPEKBEHTHUOT COCTaB Ha
M3BOPOT Ha OyvaBa M BWJIOT HAa TEPEHOT MOMely W3BOPOT M TMPHUEMHHKOT.
BpHexkute Moske fja BiMjaaT Bp3 e(eKTOT Ha MPUAYLIyBame Of CTpaHa Ha
3eMjaTa. CHeror, Ha MpuMep, MOXKe fia TIPUAOHeCe 3a 3HAUMTENHO ciabeemne,
a MCTO Taka MOKe Jla MPEeAN3BUKA BUCOK, TO3UTHBEH TEMIIEPATypPEH IPaJIUeHT.
Criopep, mponmcute, Tpebda fja ce N36erHyBa MEPEHe BO yCIIOBU HAa BPHEXKM.

3akay4oK

3a pa ce mojae [0 penpe3eHTaTUBEH Pe3yJITAT NPU MepemeTo WU
npecMeTKaTa, CUTe ropecrnoMeHaTy (pakTopy Mopa jja OuaaT 3eMeHu NpeaBu.
ITponucuTe yecTo rM yTBpAyBaaT NMOTPEOHMTE YCJIOBU 3a CEKOj Off OBHE
akTopu.

IIporpamure 3a 3amTUTa 07 GyyaBaTa ce pa3jMKyBaaT of 3eMja 10
3eMja. 3aKOHCKHMTe Gapama He ce HeHTUYHM, TEXHUKUTE U METOAHTe 3a
3alITUTA ce Pa3IMKyBaaT M NMOJMTHYKUOT (pokyc Bapupa. Cenak, uma
3aeJHMYKH acNeKTH BO padoTaTa Ha CUTe eKOJOLWKH CIYKOM Ha MoJeTo
Ha 3aLITUTATAa Off Oyyasa.

— Ilnanmpame Ha pa3BOjOT HA HOBHUTE CTaHOEHW OOjeKTH, WHIYCTPUCKHU
00jeKTH, TaTUILTA, APOPOMHU UTH;
— PasruenyBame Ha XanouTe ofi rpafaHuTe 1 JaBambe COOIBETEH OAFOBOP Ha

UCTUTE BO TEKOT HA MPOLECOT HA MJIAHUPAE UM N10TOA;

— OueHyBame Ha yCOITIaCEHOCTA / HEyCOIJIaCeHOCTa Ha U3BOPUTE Ha OyyaBa

(MHEYCTPUCKU MOCTPOjKH, A€POJIPOMH, MATHUILTA, XKEJIE3HUUYKU MPYTU 1

CJIMYHO) CO NPOIMCUTE 1 3aKOHOJABCTBOTO.

JIutepatypa
Briiel & Kjar, Environmental Noise, Booklet, 2001.
David A. Bies and Colin H. Hansen, Engineering Noise Control, 2009.
Randall F. Barron, Environmental Noise control and Acoustics, 2003.
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Cauxa 1 - Mawunama 3a Kocere npemcmasyed moyKecT U3Bop
Figure 1 - Mower is a point source

Cauxka 2 - CoobpakajHula Kako JIMHUCKM M3BOP Ha OyvaBa
Figure 2 - Stream of vehicles on a busy road is line source
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Cauxka 3 - HamanyBame Ha 6y4yaBaTa co TOMOLI Ha OCTaByBake Ha Gaprepu
Figure 3 - Noise reduction caused by a barrier
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Cauxka 4 - IlpunyyBame Ha 6GydaBaTa co MOMOII Ha 6Gaprepu, BO 3aBUCHOCT Off
BUCHHATa Ha Oapuepara
Figure 4 - Noise reduction as a function of barrier height
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Cauxka 5 - Bijanue Ha pacTojaHUETO Of U3BOPOT BP3 aTMOC(EPCKOTO
NpUayLLIyBamke Ha OyyaBaTa
Figure 5 - Influence of distance from source on the atmospheric attenuation of the
noise
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Cauka 6 - Mepeme BO TpaBel] Ha BETEPOT
Figure 6 - Downwind measurement is preferred
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Cauka 7 - Baujanue na éemepom 6p3 HAMAAY8AE HA HUBOMO HA Oy1asa
Figure 7 - Influence of the wind on the noise level reduction
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Cauka 8 - Bnujanue Ha TeMnepaTyparta Bp3 HUIBOTO Ha 6ydJaBa
Figure 8 - Influence of the temperature on the noise level
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Cauxka 9 - Bnvjanve Ha noBpimHaTa Ha pactojanue of 100 m momery M3BopoT 1
NPUEMHUKOT. VI3BOPOT M IPUEMHHKOT Ce Ha BUCHHA Off 2 m
Figure 9 - Influence of ground surface at 100 m distance between source and
receiver. Source and receiver height 2 m
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RECLAMATION AND ENVIRONMENTAL MANAGEMENT IN
DIMENSION STONE MINING

Yonche Dimchov!, Zoran Panov'

Abstract

This paper discusses the environmental impacts of dimension stone
mining and recommends effective means for dealing with the practical aspects
of reclamation and mine closure in dimension stone mining within the context
of environmentally responsible business practices.

From the point of view of the environmental impact created, dimension
stone mining is a relatively benign industry. There are no emissions besides
those of the diesel powered earthmoving equipment utilised in its extraction
and a small amount of blasting gases. Contamination of water resources is
only likely in the event of petrochemical spillages from storage facilities and
equipment, and these can largely be either prevented or cleaned up effectively.
The major environmental impacts are of a visual nature, while in sensitive
areas, habitat destruction and the destruction of archaeological heritage may
become significant impacts.

Key words: dimension stone mining, reclamation, management.

OBPABOTKA U 3AIITUTA HA 2KUBOTHATA CPEINHA IIPU
EKCIINIOATALINJA HA AT'K

Jonue Tumyos!, 3opau [aHos!

AncTpakTt

Bo o0Boj Tpyn € pasriegaHo 3arayBalbeTO Ha OKOJMHATA TIpH
eKCIUIoaTalja Ha apXUTeKTOHCKO-rpafexkeH KameH (AI'K) u ce npepnoxenu
MPaKTUYHU PELeHK]ja 3a PEKYJATUBALM]ja U 3aTBOpame Ha pyaHuuuTe Ha AI'K.

Bo nornen Ha 3aragyBameTo, ekcmioatauyjata Ha AI'K npuunHyBa mana
mrera no okonauHara. OBfie He ce cpeKaBaat roJieMHt 3arajyBaud Ha BO3[yXOT,
OCBEH JIN3eJl MOTOPUTE Ha pabOTHUTE MAIIMHU U MaJla KOJIMYMHA HA TACOBU Of]
MUHMpaweTo. BopaTta ce 3arajyBa caMo BO Cllyyaj Ha M3/IMBalbe Ha pabOTHU
Macja ¥ ropuBa BO pabOTHHUTE MPOCTOPUMM M THE MOXaT e(eKTHBHO Ja ce

1) University “Goce Delchev”, Faculty of natural and technical sciences, Shtip
YnusepsureT ,,['oue [Ienues”, PakynTer 3a IpUpoOAHA ¥ TEXHUYKH HayKu, LITun
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n3berHar wiam compat. ['7aBHO 3arajiyBame € HapylIyBameTo Ha peljedor,
fiofieKa BO MOce6HM 00J1aCT HAPYITyBaHeTO HAa MPUPOJATa WM PACKOIYBaHkhe
Ha apXeoJIOIIKY HaOTaJIMIITa MOKE JIa IPETCTaByBa CEPHO3€EH MPOOIIeM.

Knyunu 360poBM: excnioamayuja Ha apxXumeKmoHCKO-2paexcet
KaMmeH, peKyAmueayujd, MeHaymMenn.

Introduction

Dimension stone is a collective term for various natural stones used for
structural or decorative purposes in construction and monumental applications.
The rapid growth in production and demand has resulted in rapidly increasing
environmental impact of the industry, especially in terms of the disposal
significant volume of fines generated by dimension stone processing, but also
in terms of the increased number of quarries disturbing the natural environment.

The ultimate success in marketing a natural stone as a dimension stone
lies firstly in its appearance, and secondly in the possibility of producing
rectangular blocks of suitable dimensions (hence the term dimension stone) to
allow for successful production of the final product in the required sizes.

A dimension stone block thus has value as a result of its dimensions
and appearance, underlain by a set of minimum physical properties (among
these are various strength parameters, workability, ability to take a polish, and
resistance to physical and chemical weathering).

The physical properties required of a successful dimension stone also
have significant environmental implications — due to the requirement for inert
materials, which are not affected by weathering, dimension stone residues
are typically benign from a pollution point of view. Like natural aggregates,
dimension stone is used in its natural state, and does not require concentration
and extraction from an ore. It is these latter two processes that result in
significant environmental impacts such as acid mines drainage and other toxic
effects associated with many of the metal extraction industries.

Similarly, mining methods themselves generally have a low impact on the
surrounding environment due to the need to carefully extract large blocks or
slabs without damage to the stone.

Recent advances in dimension stone mining technology have also
had the effect of reducing environmental impacts. Particularly in granites,
improvement in diamond wire sawing efficiency has significantly reduced
the use of explosives in the extraction of blocks. This has resulted in higher
recovery of saleable blocks and therefore less waste to be disposed of, as well
as reducing the emissions of blasting gases (SO2 and NOX), noise and ground
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vibration. Diamond wire sawing has also largely replaced jet flame cutting
for loosening benches in hard stone deposits. This has resulted in significant
reduction in noise (jet flame cutters operate at over 130dB), as well as reduced
energy requirements and thus lowers contribution to greenhouse gases.
In the past, the environmental damage caused by mining was accepted by
society because of the economic benefits that derived from mineral extraction.
However, the past few decades have seen a growing awareness among
the general public of environmental impacts, and the impacts of mining in
particular have come under significant scrutiny. Indeed, “the immediate image
of mining is of a dirty, hazardous and environmentally damaging industry”. A
study in Australia suggested that mining was responsible for 1.1% of presumed
extinctions of endangered plant species, compared with 38.2% attributed to
grazing and 49 .4% to agriculture, we would suggest that public perception sees
mining as a far greater threat to biodiversity than agricultural uses of the land.

Environmental impacts of dimension stone mining
Environmental impacts should ideally be identified and mitigated
according to the phase in the mining life cycle. This is a more practical
way of dealing with environmental impacts since the scale of impact differs
according to phase (e.g. impacts made during the exploration phase are much
less than those made in the operational phase). In addition, the environmental
monitoring and management varies with each phase of the mining life cycle
and hence the total project costs. The environmental impacts of dimension
stone will therefore be discussed according to phase in the mining life cycle.
The life cycle of mining operation goes through the following phases:
— Exploration: Economic deposits are identified and their
characteristics are determined to allow recovery.
— Development: Preparations are made for mining.
— Extraction: Valuable material is removed for sale or processing.
— Reclamation: Disturbances caused by any of the preceding activities
are corrected or ameliorated.

Environmental Impacts during the Exploration phase

The first stage of management of environmental impacts of quarrying
operations comes with the exploration for a new dimension stone deposit.
Exploration activity usually impacts the least on the environment in comparison
to other phases of mining. However, in the past, prospecting and exploration
for dimension stone was the domain of non-professional prospectors, who
because of lack of knowledge of the market and industrial requirements of
the processing industry, coupled with the absence of professional exploration
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skills seldom conducted formal investigations or evaluations prior to opening
quarries. This has lead to many ugly scars on the landscape, everywhere around
the world, as full scale quarrying commenced without any knowledge of the
underlying geology, and in these circumstances is often unsuccessful.

The approach to exploration whereby exploration is carried out in phases
(these are discussed in more detail in the accompanying paper) - completion of
each phase prior to test quarrying does not guarantee a successful quarry, but
provides sufficient information to make an informed decision as to whether
or not to proceed to the next stage taking the risks of a negative outcome
into account. At each step of this sequence, the environmental impacts are
taken into account, and the minimum possible footprint is disturbed. From
an environmental point of view this phased approach has the benefit that
environmental disturbances are minimised considering the possibility of a
negative outcome. Thus if an exploration project is abandoned after drilling,
the environmental impact is orders of magnitude lower than if the “boots and
all” approach had been used.

The phases of exploration are listed below:

— Desktop Study

— Field evaluation

— Detailed mapping

—  Geophysical methods
—  Dirilling

— Bulk Sampling

—  Test Quarrying

Environmental Impacts during the Development Phase

Development is the preparation the facilities,equipment, and infrastructure
required for extraction of the valuable mineral material, and the phase includes
land acquisition, equipment selection and specification, infrastructure and
surface facilities design and construction, environmental planning and
permitting, and initial mine planning. During this phase of many mining
projects, there may also be a need for involuntary relocation of communities
located in proximity to the proposed mining area. This can be a fatal flaw of
a project and should be facilitated by qualified and experienced consultants.
In the case of dimension stone however, given the scale and margins of the
average quarry, it is likely that any requirement for significant relocations will
render the project unviable. However, given the nature of the mining methods
employed (especially if fully no explosive methods are used) it is possible to
mine safely much closer to human settlements than with most other surface
mines and quarries.
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Maintenance workshops should be designed to avoid contamination of
soil and water by spilled fuel and lubricants. An important factor at this stage
in dimension stone quarries is the choice of location of the waste dumps, and
these should be sited in such a way as to minimise the visual impact where
possible.

The construction phase is associated with a number of environmental
impacts resulting from excessive site clearance, poor waste management, poor
site water management and socio-economic impacts. Impacts that may be
caused by excessive site clearance during the construction phase, in addition
to those mentioned in the exploration phase are excessive dust problems,
increased soil erosion and increased noise due to vehicle traffic and the use of
explosives. The buffer (mainly vegetation) that limited noise and dust to local
communities may also be removed.

Impacts of quarry construction on the social environment have to also
be taken into consideration, especially if there is a pre-existing community
near the proposed mining project. These impacts include public health risk
caused by increased vehicle traffic (dust, hydrocarbon spillage, greenhouse gas
emissions) and access to unsecured infrastructure under construction; nuisance
factors such as noise, dust and vibration; adverse impact on traditional lifestyle
of local communities for example alcohol abuse, prostitution, introduction of a
cash economy, in-migration and breakdown of traditional tribal culture.

Environmental Impacts during the Extraction Phase

The major impact of dimension stone mining on the environment is the
aesthetic visual impact of quarrying upon the landscape. Any mining activity,
which disturbs the surface of the earth, will have a visual impact for its duration,
and dimension stone quarries commonly have a high degree of visual impact
due to the fact that they are often located in areas of positive relief, and thus
visible from large distances and often from many directions. In addition, the
geometry of the dimension stone quarry with its regular squared faces stand
out within the natural environment, particularly when the faces are created
by diamond wire sawing, and thus smooth with much higher reflectivity than
the natural surroundings. Visual impact for the duration of mining operations
is unavoidable, but is likely to be temporary and restricted to the duration of
mining and perhaps some time thereafter, depending on climate and the degree
of effort put into reclamation of the quarry and its waste dumps (in Brazil for
instance, a dimension stone quarry can hardly be seen after just a few years
even without reclamation due to the rapid rate of plant growth and blackening
of the fresh rock surface).
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Infrastructure found on most small to medium sized dimension stone
quarries includes offices, power lines, stockyards, workshops, and dressing
yards and waste dumps. Offices usually generate domestic waste, power lines
have negligible environmental impacts, stockyards and dressing yards may
impact on soil structure in the form of compaction, while the release of granite/
stone fines is a significant impact of dress yards, although in most cases they
are not harmful.

Management of environmental impacts

During the operational phase of a quarry’s life, planning with future
closure in mind can lessen the impact on the environmental. It is also good
practice to plan mining where possible in such a way as to be able to utilise
waste from operational quarries to fill the voids of worked out quarries. By
planning properly, many voids from quarries and gravel borrow pits can be
filled up during the course of mining at very little extra cost. Comparatively,
it would not be economically feasible to fill the worked out voids at the end
of the life of the quarry. Similarly, the correct location and construction of
waste dumps can significantly assist in lowering the final reclamation cost for
the quarry. Waste dumps that are constructed on flat areas should be built up
in layers of 6-10 metres in height, with a terrace of at least 6 metres wide
between the crest of one layer and the foot of the succeeding layer. In this way,
the outside perimeter of a completed layer can be reclaimed concurrently with
the dumping of the next layer. Further, if the waste dump is planned in such a
way that the final perimeter is constructed first, and then filled back towards the
quarry, it is possible to reclaim the outside perimeters at a very early stage, thus
reducing the visual impact during the operating phase of the quarry.

Topsoil should be removed in advance of mining and waste dumping and
where possible, utilised as soon as possible for reclamation to ensure minimal
loss due to erosion and reduced fertility of stockpiled soils as a result of the
decrease in nitrogen-fixation organisms and leaching of calcium and potassium
from the soils. Where this is not possible, topsoil stockpiles are kept to a height
of 2 m in order to limit run-off rate and, in this way, reduce erosion, or where
this is not feasible, water control structures are utilised to control run-off and
thus minimise erosion of the stockpile. If necessary (this is seldom the case,
as it generally contains a fertile seed bank), the stockpile is seeded with seeds
of grasses and shrubs to keep organic activity alive, as well as ensure a fertile
seed bank in the topsoil when it is finally used.

Any contaminated soil is bio-remedied using proprietary products kept
on all sites for the purpose. The process involves loosening the contaminated
soil to allow for oxygen penetration (the soil is usually transported to a
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specific impervious site for treatment to avoid compaction during the process),
and adding agricultural fertiliser and the proprietary products containing
appropriate microbes to break down the hydrocarbons. The soil is kept damp
and is turned periodically over a period of several weeks as the microbes break
down the hydrocarbons.

Technically, oils, grease and hydraulic fluid spills must be cleaned up
by removing all contaminated soil and disposing such soil in a waste disposal
receptacle or at a licensed facility.

Regarding the transport, all gravel roads in quarry areas have a speed
limit of 60km/h for light vehicles and 30km/h for heavy vehicles in order to
minimise the amount of dust generated by vehicles. During the operational
phase of a quarry, attention is also given to removing trees and shrubs where
possible, and replanting these either in a nursery, in areas where reclamation
is in progress or outside the mining area, thus lessening the impact on floral
biodiversity.

Reclamation of dimension stone quarries

The term rehabilitation has traditionally been used for the range of
activities relating to the remediation of environmental damage to the surface
of a mine after extraction is completed.

The other known term is reclamation, defined as “a response to any
disturbances to the earth and its environment caused by mining activity”
as it is wider in scope and includes all aspects of management of negative
environmental impacts caused by mining.

As dimension stone mining is a clean operation, the main aims of
reclamation are as follows:

— Ensure that worked-out areas are safe for future uses,

— Minimise visual impact of disturbed areas,

— Re-vegetate worked-out areas with suitable plant species,

— Achieve long-term stabilisation of all worked out areas to minimise
ongoing erosion and

— Monitor and manage reclaimed areas until the vegetation is self-sustaining.

Landscaping

While many historical voids are filled during the course of mining as
discussed above, there are several old quarries which have become perennial
water holes, and ecosystems have established themselves around these holes as
discussed below. Filling all of these would be environmentally detrimental, but
they do pose a risk to human and animal life in terms of their steep sides, and
if left as is pose a long-term safety risk for the mine owner. The solution being
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applied to these is to landscape the approaches to these water holes where
possible in order to provide for safe access for humans and animals, and to
pack waste blocks along high walls which cannot be so landscaped in order to
prevent inadvertent access.

Another important part of final landscaping work is the construction of
berm walls to control rainwater runoff and prevent erosion of the topsoil. It is
important to note that the limited topsoil used on the sides of waste dumps is
initially subject to some erosion due to the steepness of the natural angle of
repose (37°).

Re-vegetation

Re-vegetation is the most effective and economic method of stabilising
the soil against erosion assists in re-establishing biodiversity in the reclaimed
area and helps ameliorate visual impacts.

Topsoil reclaimed in advance of waste dumping has high seed content,
particularly of grasses, and where possible is used directly from stripping for
reclamation. In this way, rapid re-vegetation is obtained at minimal cost. In
some areas where topsoil is in short supply, it is necessary to mix topsoil with
norite gravel in order to obtain the coverage required. In these cases the mixture
is fertilised with cattle and goat manure purchased from local communities, or
else fertiliser in the form of limestone ammonium nitrate is added.

A mixture of waste rock and soil (the waste rock helps provide stability
to the soil and allow steeper slopes, which in turn allow for a thicker deposit
within the available space) is placed against the foot of the high wall (which
itself may be rock shaded) and seeded with grasses, shrubs and small trees.
The bench surfaces are covered with soil, and it is attempted to slope this away
from the high wall crest to prevent erosion. In many cases, waste blocks are
packed along the high wall crest to form a permanent safety barrier, and these
in combination with manually packed stone berms these may also assist in
preventing erosion of the soil.

Conclusion

While the environmental impacts of mining are often largely exaggerated
in the eyes of the public, it cannot be escaped that mining has an appalling
public image. While the industry can take some of the blame for this given a
historical track record of contempt or ignorance of its impacts, much of this
has to do with the fact that the impacts of mining are often far more visible
than those of other industries. In fact, it is ironic that the visual impacts which
inflame public opinion against mining are often the least significant impacts of
metalliferous and coal mining operations — the potential for severe pollution
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from these operations is far more significant than their visual impacts or local
destruction of ecosystems by extensive surface mining.

Dimension stone mining, by the very nature of the requirements for the
final product is a clean industry from a polluting point of view. However, the
visual impacts are often significant, given that many deposits are situated in
hills or mountains.
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Abstract

In this paper will be shown the general concept of the techno-economical
development in R.Macedonia, as a result of the closed privatization and
including the direct investment in the field of education, economy and other
fields of interest. An explication of the state and public legislative in the high
education (Bologna, EKTS, Curriculum of Business Informatics, Informatics
and IS, Business Logistics), the economy standards and laws, forecasting of
new technologies, environmental aspects, production of health foods, etc.
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AncTpakT
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Introduction

Various programs related to Management, IS, IT, Computer Sciences,
Business Informatics & Logistics, Business Logistics, Industrial Logistics
as Industrial Engineering with Business Informatics, many universities have
offered over the last three decades. The Bologna Declaration in Europe with its
three level study structure as well as the increasing pressure to ensure funding
within most departments adds further pressure to many universities. Despite
attempts being made to provide reference to curricula and guidelines, many
universities and faculties struggle with the proper direction and design of the
IS, IT & Logistics curricula.

The final curriculum comprises a balanced and interdisciplinary structure
that centers on engineering principles and focuses on transformation, models
and methods. The engineering emphasis throughout the forecasted programs
and other management oriented IS, IT, Logistics, Business Logistics,
Environmental Informatics degrees appear to us to be innovative with regards
to its interdisciplinary character.

As the student figures illustrate, the rapid society and industry changes
in recent years require constant evaluation and modification of education
programs in order to make them attractive and suitable for students
according to the economy, industry and states demands of possible profiles.
Indeed, claims that Information Technology, Information Systems, Business
Logistic or Informatics etc. are no longer sources of strategic advantage
have generated a growing concern over the loss of technology-oriented jobs.
Generally speaking, it is expected that demand for subjects such as application
design and integration, enterprise architecture, information management,
and business process management will increase. The demand of graduates
capable of coordinating complex IT, IS, SCM, Logistics networks and project
managers managing global IT projects it also expect to rise. On the other hand,
innovations in information and software technology should also be considered
as key elements in information systems.

Consequently many universities struggle with the proper direction and
design of an information systems related curriculum. Aiming to provide
guidelines for the faculty in universities (Such as “Goce Delcev” University
as youngest in The Republic of Macedonia), the objective of this one thinking
and article is to evaluate some selected IS, IT, Business Informatics, Business
Logistics, Industrial Logistics degrees. It’s known that there are selected
programs for Anglophone-European Countries and Continental Europe.
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Another part of Europa (including Western Balkan) have had similar approaches
and thinking for evaluation of these problems and studying.

The major goal of programs are to prepare students for their future career
in these above mentioned fields, either in industry (practice) or academia.
However, because the work environment is changing rapidly, some students
will have a “job for life”. Graduates will have to be adaptable and be willing to
become “lifelong learners”. For this reason, in addition to the strong knowledge
these programs aim to enhance key transferable skills. This will enable
the graduates to take on a variety of jobs in various types of organizations.
Transferable skills are those skills which, having been learned in one context,
can then be applied in another. The curriculum and module descriptors include
compulsory and elective discipline:

— Guided independent study and activity, with specialist input when
appropriate

— Recent or current case studies

— Essay and report writing

— Collaborative group work and discussions and decision

— Presentation of findings to the group as a whole

— Intercultural work experience
Various programs (three or four years courses) related to Management, IS,

IT, Computer Sciences, Business Informatics & Logistics, Business Logistics,
Industrial Logistics as Industrial Engineering with Business Informatics in
particular consist the following objectives:

— The courses will equip students to analyze informatics technology,
information systems, optimization methods, numerical analysis, and
business problems from both technological or engineering opportunities
and business requirements.

— The courses will equip students to develop solutions to business problems
using ICT, IS to its full potential.

— Students will learn methodologies that enable a clear understanding and
thinking of business problems and the function and relationship of ICT
in business.

—  Students will understand constraints, both organizational and technological
in designing information system, logistic system solutions.

— Students will be provided experience in working in an inter-cultural work
environment.

“The 21-st century has seen launching in the same time the atom era, the
space era, the electronics and informatics era, the modern biology era, the new
materials era and that of the universe understanding”.

117|



DaxysTeT 3a MPUPOJHU U TEXHUIKY HAYKU
TTPUPOIHIM PECYPCH Y TEXHOIIOTUN Ynusepsuret «[one demues” — Itun

At the beginning of this century when the technological fever comprised
most of the developed countries, we can call the first decade quite the
technological revolution decade in education.

At the beginning of this article, concerning the way the education reflects
the tomorrow’s society needs, there are to keep in mind the common tendencies
of the informatisation in the European countries, enunciated at the European
seminar “An European Platform for the Development of a Cooperation
Mechanism in The Informational Technics Field in Education” — Moscow,
1991. [E. Noveanu, D. Noveanu, 1993]:

— the education systems regulates according to the suprasystem trying to
answer to the necessities of the individual integration in an informatised
society;

— thestate decisively involved in the promotion of education informatisation;
it has been awared of the education role in the society programme,
but also the necessity of improving it faster, in order to assure to the
respective society the competitive character in technologic and scientifical
perspective;

— the informatisation approaches comprise an extremely large area,
stressing on the applications which assure a basic informatics culture for
each graduate;

— it is assured a minimum technical equipping for the practical activities;

— it is assured the specific training of a sufficiently great body of teachers;

— it has been crystallized a coherent programme (programmes, projects) for
the education informatisation;

— itis payed an increasing attention to the pedagogic, psychological, socio-
pedagogic, economic investigations.

The science is — paradoxically today — in a conflict with the society:
admired and suspicioned in the same time, bearer of hopes for the future, but
also a proposer of some ambiguous notions, generously financed and in the
same time unable to keep all its promises, showing spectacular successes and
in the same time accused of not serving directly the society objectives.

Nevertheless, science and technology are extremely powerful instruments
today. Comparing science and technology, Gradwell’s (1986) shows that:

Technology — is an opened system;

— 1t uses deductive reasons;

— it uses practical methods;

— it is preoccupied by what things should be;

— it has discoveries which lead to theories as a result.

Science — is a closed system;

— 1t uses analitical reasons;



Faculty of Natural & Technical Sciences
NATURAL RESOURCES AND TECHNOLOGY Goce Delcev University — Stip

— 1t uses scientific methods;

— it focuses on things that exist;

— it starts from problems and it is guided by theories. [James L. Barnes,
1988, p. 215]

To all of these is added the culture too, the research and the education,
completing this way the list of the civilisation factors. The unity of education
with research and technology and their role in the development of science and
culture are revealed by G. Secard in the scheme: SCIENCE - CULTURE -
EDUCATION - RESEARCH — TECHNOLOGY by culture understanding
that factor, creator of spiritual values; by science- that factor, a theoretically
provider of new knowledges concerning the world around us; by technology-
a practical factor, a constructive of material objects one; by research- this
methodological factor of the action led in the knowledge field; by education-
that instructive-educative factor, a new human values provider, in order to
continue and develop the civilisation. [G. Secard, 1986] Trying an underlying
of the relations between CULTURE — TECHNOLOGY - SCHOOL, Ray
Page designs the following scheme starting from the nature of technology till
the adoption of some strategies for the introduction of technology in school,
depending on the characteristics of each culture.

The modernizing of the instructive-educative technologies must be
achieved so that the efficiency of those which are taught to be enhanced,
meaning the learning time saving, the getting thoroughly into the studied
material and the stressing of the operational character.

In “Declaration” of the Stanford meeting (1986) the clear elements of the
connection between society and the new technologies are underlined:

— the citizens must be trained in order to live in an informational society;

— in different countries it has been passed to a massive introduction of
computers (and of informatics) in education;

— the researchers from different countries must unify their efforts in order
to get results, applicable to an international level;

— the international organizations which operate in this field must develop
these activities which facilitate the change of information and cooperation;

— all of these who have competencies in this field are invited to participate
at the organization of such multinational research projects and of pilot-
projects of multinational interest;

— the declaration is a message of the participants to this meeting addressed
to the international community in order to support the continuation of the
surveys concerning the use of computers in education. [E. Noveanu, D.
Noveanu, 1993]
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General trends that are politics and strategies of IT
The strategies and politics that are the basis of the introduction in the high

education of the computer and of the informing technologies let to see some
general tendencies:

the informing technologies used as a pedagogic tool can have a powerful
influence on the way of assimilating the knowledge, on the learning
content and the reports between disciplines, on the role of the educators
and of the school and class organization;

the decision of equipping just some pilot-schools or of proceeding to
applications in the limited frame of a project or of a discipline is generally
based on two series of connected considerations: those linked to the costs
and those concerning the efficiency.

The informatics is called to be among the instruments able to improve the

internal and external efficiency of the educational systems. It is concretised in
this way more strategies for the future:
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the computer number increase offered to schools, teachers, pupils. It
must be adopted flexible programmes where these machines will be
systematically used as a subject matter and auxiliaries of gaining the
programme’s discipline;

the producing of a greater number of quality didactic logistics;

training of a greater number of teachers, qualified to teach the pupils to
use the computer.

measures which can allow teachers to devote more time NIT studies.
In the systems where the syllabus are relatively uniform, it should be
easy to introduce everywhere general programmes of initiation in the use
of computers in education, allowing the teachers to devote the strictly
needed time to know the way of introduction on a computer of the school
activity, not being necessary to waste time redoing the programme. “As a
consequence of analysing the computer in the 80’s education it is noticed
that most of the countries applied a very simple diseminating strategy,
starting from the hypothesis that the introduction of some informatics
material and logistics will automatically lead to a fundamental change
of the way the pupils do their work class. The next stage consists — for
the specialists in programmes field, for the textbooks’ authors, teachers,
specialists in informing means and others — in the priority role given to
the teachers as main agents of change promotion.” [W. Pelgrum, 1992]
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Conclusions

“A world of computer, as the tomorrow world will be, comes with its
uncountable in front of minds. It gives them new relations, new meanings,
but it wants to impose new languages.” In order for the education reform to
succeed in what it proposed — the modernisation and the making efficient of
the didactic process, which lead at the end to an optimum training of youth for
the professional, cultural and social integration — it must realise which is the
course and the dynamics of development of the modern society. Its tendency
of dynamising and maximum optimising of the human activity, of modifying
the report between the creative and the routine activities

The informatics has known an exponentially quantitative and qualitative
development. The occurence of the faster and faster computers, of the different
performant backgrounds of stocking and sending the information, of some new
programming strategies determines as for the informatic field to be one of the
top field in the modern society. The huge networks, as the financial-banking
ones, the Internet, the commercial networks with dozen of users who change
information from all the fields and everywhere, transformed the plannet into “a
informational planettary village”.

The actual trend tries to integrate the computer in the daily life of people,
by working activities, by recreation, informing, selfinstruction, economical
administration by the conecting of the users at the informational highways.
School has a primarily role for the attenuation of the impact with the
informatic field, for preparing the youth in the use of the computers and in
the field knowing (the synchronising of the disciplines syllabus — informatics;
the setting of some informatics labs where to develop classes to almost all the
didactics disciplines; the adaptation of the teacher’s staff to the new demands).

We are in an informational society, where information, stocking,
processing, transmitting and managing of it are dominant. Being illiterate in
the third millenium means lack of experience in the informatics field. Our
integration on an individual plan and also, at the national level in the system
governing the world, depends firstly by what the generations who pass and will
pass through our schools will achieve.
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INFORMATION TECHNOLOGY IN LOGISTICS: ADVANTAGES,
CHALLENGES AND OPPORTUNITY FOR EFFICIENCY FROM
PROBLEM DECISION IN DIFERENT ACTIVITIES
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Abstract

Informatisation, internationalisation and globalisation have dramatically
changed retail sector; speeding up the retail processes, creating new sale
formats, fastening the increase of income etc. During the last decade, logistics
influenced the development of retailing by cutting down costs and increasing the
service quality level. The main purpose of this paper is to give a comprehensive
review of affected logistics and directly caused changes in Western Balkan
retailing and global market as well. Among the given trends there is a shorter
product life cycle that induces some changes among supply chain members in
order to keep profitability, innovation in technology field, RFID technology,
automated commercial processes, and EDI system communications.

Based on the analysis of relevant foreign literature in the area of logistics,
distribution and supply chain management, this paper gives a review of new
market trends that have an important impact on logistics. Special attention
is given to more significant usage of concept of managing, developing high
quality products and services, minimising stock within supply chain and
making sustainable, competitive and strategic advantage of a company by it.

Keywords: logistics, logistic technologies, logistic trends, retail.
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NHOOPMATNYKATA TEXHOJJIOI'MJA BO JIOTICTUKATA:
NPEJHOCTU, MIPUJOHECHU 1 MOXKHOCTHU 3A EOUKACHO
PEIMABAILE HA ITPOBJIEMUA BO PASHU AKTUBHOCTH

Anekcangap Kpcres!, Anekcangap [lones?, lejan Kpcres!

AncTpakT

Wndopmarnzaumjata, uHTepHaUMOHAIM3aUMjaTa M ryodanM3auyjaTta
[paMaTMYHO IO MMaaT M3MEHETO MAaJIOMPOJAXKHUOT CEKTOp; T'M 3abp3yBaaT
NpoIeCcUTe Ha MaJIOpoak6a, KpeupaaT HOBU (hOpMHU Ha mpopiaskoa, 3a6p3aHo
3rojieMyBame¢ Ha NpUXOUTe W 7p. Bo mocrenHara fieueHuja, JIOTMCTUKATA
BJIMjeJia Ha Pa3BOjOT HA TProBUjaTa Ha MaJO CO HaMajyBawke Ha TPOILIOLUTE
U 3rojieMyBame¢ Ha HMBOTO Ha KBaJMTETOT Ha yciuyrure. [JaBHata uedn
Ha OBOj TPYA € fAa fAaje ceondareH Tperjiefi Ha JIOTMCTUKATa U AUPEKTHO
npeu3BUKaHUTe IPOMEHN BO 3eMjuTe ofi 3amajieH bankan Bo TproBujaTa Ha
MaJlo, Kako M CBETCKUOT Ta3ap.

Bp3 ocHoBa Ha aHanmM3aTa Ha pelieBaHTHATa CTPaHCKa JIMTEPATypa BO
obJlacTa Ha JIOTMCTHKATA, IUCTPUOYIMjaTa U MEHAIMEHTOT Ha CHAOyBauKUTE
CUHIJMPH, OBOj TPYA faBa TIperjiefi Ha HOBUTE TPEHIOBM Ha Ma3apoT KOU
MMaaT Ba)KHO BJMjaHMe Ha JiorucTrka. [loce6HO BHMMaHHME ce TOCBETYBa
Ha MO3HAYajHOTO KOPHMCTEH-¢ Ha KOHLENTOT 3a yNpaByBame, 3a Pa3BoOj Ha
BUCOKOKBAJIMTETHU TPOU3BOAU M YCJIYI'M, 3a HaMallyBalb€ Ha aKIUUTE BO
paMKUTE Ha CHHIMPOT Ha CHaOJyBalke W €[Ha KOMIaHWja Jla ja HampaBH
O7IP>KJIMBA, KOHKYPEHTHA U CO CTPATEIIKa MPEIHOCT.

Kiyynu 360poBU: 102UCmUKA, A0ZUCMUYKY MEXHOA0UU, AOUCTIUYUKU
MPEeHO08U, MAAONPOOaxcoa.

Introduction

Everyone agrees that effective supply-chain management can provide a
major source of competitive advantage. The goal of a supply chain manager
must therefore be to link the end customers, the channels of distribution,
the production processes and the procurement activity in such a way that
customers’ service expectations are exceeded and yet at a lower total cost than
the competition. One of the enabling factors for the achievement of this goal is
the effective use of information technology (IT).

For example, in retailing, margin erosion and the need for ever improving
levels of customer service have both been instrumental in increasing the levels
of IT investment to support supply chain improvements. Retailers will continue
to invest in technologies such as electronic data interchange (EDI) in order
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both to facilitate further reductions in supply chain stock levels and to forge
stronger supply chain linkages between both their customers and suppliers.

Four key themes
There are a variety of technological trends and innovations which have an
impact on the use of information technology in logistics. However, I believe
that the major trends can be grouped into four key themes. These themes are
important to the current and future use of information technology to support
logistics operations across all industry sectors. The four key themes are
concerned with:
— integration and flexibility;
- EDI
— hardware; and
— communications technology.

Integration and flexibility

The successful integration of information within an organization is a
powerful enabler for:

— reduced costs;
— increased productivity; and
— improved customer service.

Advanced transaction processing systems which address the
needs of an entire organization are now commonplace. These systems
enable management to monitor inventory at all locations throughout the
organization, which may include multiple warehouses in multiple countries.
Integrated systems are now available which provide real time visibility of
demand forecast information, inventory levels and production schedules.
Once these systems have been linked successfully to sophisticated
decision support systems then supply chain managers will have the
ability to manage the traditional supply chain tradeoffs in a dynamic way.
The need for flexibility is a continuing theme whenever information systems
are being considered.

Supply chain systems must be capable of being adapted to meet changing
demands quickly and cost-effectively. Most supply chain systems have been
based on modular solutions offering the ability to add and amend modules
as required. Usually such packages are made up of a dozen or so modules at
most. This means that because of the size and scope of individual modules this
approach to software design may not always provide the level of flexibility
required.
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Individual modules need to be as small as possible if maximum flexibility
is to be achieved. Increasingly, supply chain software packages are being
developed, taking full advantage of object-oriented technology. Software
packages are now being structured from hundreds of modules, each of
which can be amended as required. This enhanced level of flexibility enables
organizations to modify and enhance their supply chain systems as their
business needs change. The objective is to eliminate the need for full-scale
systems replacement or applications redevelopment.

Electronic data interchange

“Electronic Data Interchange (EDI) refers to the structured transmission
of data between organizations by electronic means. It is used to transfer
electronic documents from one computer system to another (ie) from one
trading partner to another trading partner. It is more than mere E-mail; for
instance, organizations might replace bills of lading and even checks with
appropriate EDI. Before discussing the potential benefits of EDI, let us first
like look at some of the ways in which EDI is used currently:

— interactive, query-response transactions;
— trade data interchange;

— electronic funds transfer; and

— technical data interchange.

The second category is the one which is the most pertinent to supply-
chain management as it covers transactions such as purchase orders,
delivery notifications and invoices. Unfortunately within this category
a number of different industries initially developed their own standards.
This is not too much of a problem unless, like Excel Logistics, you
need to do business with organizations in different industry sectors.
Fortunately, the trend is to standardize trade data interchange requirements.
A common standard across all industry sectors is now a reality.
With all of these EDI links in place between suppliers, manufacturers,
retailers, customers and the banks a totally paperless supply chain is now
possible. This is the key strategic benefit of EDI — as an enabler for closer
supply chain relationships. EDI links organizations along the supply
chain so they can work more closely together to their mutual benefit.
The other benefits of EDI consists of improved internal effectiveness and
efficiency and the consequential reduction in administrative costs. The savings
in time and resources from the use of EDI to automate administrative processes
are large and immediate.
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Hardware and Communications technology

There are two main trends in computer hardware which have had, and
will continue to have, a significant impact on the use of IT in logistics. One of
the key underlying trends in computer hardware technology may be summed
up in three words: smaller, faster and cheaper. The reductions in computer
memory and processor size over the last 25 years have been dramatic. These
dramatic improvements in hardware performance have been matched by
equally dramatic reductions in hardware costs. One of the key benefits of these
hardware trends is that computing power can now be implemented in parts
of the supply chain that previously were never considered, either because of
cost constraints, or space constraints, or both; the use of hand-held barcode
scanners is a good example. These have contributed to the growth in the use of
labeling and automatic identification of products and locations.

This is a fundamental enabler for the success of logistics information
systems as requirements for greater traceability demand improved means of
identification. The second trend is the growth in open systems. As advancing
technology creates new computer network capabilities, it is vital that
organizations have the flexibility to transform those capabilities into competitive
advantage. The final theme concerns some recent advances in communications
technology. Secure and resilient communications networks are a prerequisite
for implementing EDI and achieving supply chain integration.

There is much that could be said about the growth in value added network
providers and the services that they have to offer. Let us concentrate on one of
the fastest growing communications technology i.e. mobile communications.
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One way to begin to differentiate between the services on offer is to determine
whether you require both voice and data communications. Many mobile
communications needs do not necessarily require voice communications.
Currently in logistics the prime users of mobile communications technology
are third party logistics service providers. Using voice communications
networks it may take approximately 30 seconds to relay a simple message about
vehicle location or delivery status. In addition, verbal information requires an
operator at the other end to process the details, and verbal information is often
ambiguous and open to interpretation. Using packet switched mobile data the
same information can be relayed in a few tenths of a second. What is more,
the information can be entered automatically and accurately into management
information systems, thus obviating the need for an operator at the end of the
line.

Conclusion

I would like to conclude by presenting the findings of a study done way
back in 1994 that predicted the future for logistics in the new millennium. Let
us see how far it was right!

The following were the findings of the survey:

— Growth in time-based performance: The prediction is that this will
be achieved by speeding up movement within existing supply chain
structures. This will only be achieved by taking advantage of all the
information technology trends we have discussed in order to transform
these existing supply chains.

— Supply chain efficiency improvements: The panel of experts predicts
that EDI will be the one of the main enablers of supply chain efficiency
improvements. They predict that around 50 per cent of key logistics
documents will be transmitted electronically by 2001.

— Reduction in number of warehouses: The prediction is that the number
of warehouse tiers will be reduced, thus leading to a reduction in the
number of warehouses. One way in which this might be achieved is via
investment in IT to enable greater supply chain integration and, hence,
support a reduction in total supply chain inventory.

— Increase in number of transhipment warehouses: Warehouses will continue
to develop away from the traditional storage function to a transhipment
role. This will be facilitated by investment in advanced warehouse
technologies such as fork lift truck mounted Radio Data Terminals and
barcode technology, together with EDI links between the warehouse and
other parts of the supply chain.
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— Growing importance of retailers: The experts predict that, with growing
concentration of ownership in the retailing sector across Europe, retailers
are likely to become an increasingly important force in shaping the design
and operation of supply chains. This will inevitably lead to increasing
supply chain integration and EDI links between the retailers and their
suppliers.

— Rise in prices of road transport: Road prices are forecast to rise
significantly more than for other modes of transport. This means that, in
order to help offset these price rises, investment in in-cab technology is
likely to increase.

— Increase in cross-border transport: The study predicted a significant
increase in cross-border transport for 2001 with implications for existing
supply chain structures. This is likely to lead to investment in both in-cab
technology and also in IT to support cross-border supply chain integration.
The conclusion from these findings is that the pressures to invest in

technology are high and will increase. While there are business benefits for
successful investment, the penalties of under investment or of poorly-thought-
through investment decisions are also high. This is because competitors will
also be investing in technology to improve the effectiveness of their supply
chains and develop new ways of doing business in order to achieve competitive
advantage.
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Abstract

In this paper, focus and challenge of information systems and technologies
in production processes or academic and accounting firms will be shown. In
modern conditions the successful implementation of goals and objectives of
the enterprise or society depends on its effective use of information resources.
Information resources are the basis for activities of enterprises and other
subjects in EU, the availability of information resources and opportunities and
implementation of information innovation, streamline information flows of
the company, different firms and effective information interaction with market
players as Bulgaria, Ukraine, Macedonia, Serbia, Croatia, etc.
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infrastructure, enterprise.
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OOKYC N ITPUAOHEC HA HAIIMOHAJIHATA ITPUMEHETA
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oNPMN
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AmncTpakT

Bo 0Boj Tpyn ce npuKkaskanu (POKYCOT ¥ MPUIOHECOT HA MH(POPMALIMCKUTE
CUCTEMM W TEXHOJOTMM BO IPOM3BOJHUTE IPOLECH WM OOpPa30BAHMETO
M CMETKOBOACTBeHMTE (pupmu. Bo coBpemeHn yciaoBM 3a ycreuiHa
UMIUIEMEHTAMja Ha LeJuTe M 3aaYdTe Ha MpeTHpHjaTUeTO, ONHOCHO
OMIUTECTBOTO, 3aBUCH Ofl Hej3MHATa eduKacHa ynorpeba Ha M3BOpUTE Ha
uHpopmaumu. M3Bopute Ha MH(poOpMayyM ce OCHOBAa 3a AaKTHMBHOCTM Ha
npernpujaTija M apyrute cy6jektu Bo EY, mocramHocTa Ha M3BOpHTE Ha
nH(pOpMaLyM ¥ MOXKHOCTH M MMIIJIEMEHTalMja Ha MH(OpMaLMCcKa HHOBaLyja,
pauMoHaIM3anyja Ha TEKOBUTE Ha MH(OPMALMUTE Ha KOMIIAHUjaTa, Pa3jIMuHu
¢upmMu 1 erkacHa WH(MOPMATHYKA WHTEPAKIHMja CO WIPAYnTe Ha IMMa3apor,
kako byrapuja, Ykpauna, Makengonuja, Cpbuja, XpBarcka u Jip.

Kuyunu 360poBu: urgopmayuu, pecypcu, 3naerbe, CUCHeM, UHOBAYUL,
ungpacmpyxkmypa, npemnpujamue.

Introduction

The functioning of enterprises or academic community and accounting
firms in EU members (Bulgaria) and potential members (Ukraine, Macedonia,
Serbia, Croatia etc.) in the conditions of market economy requires managers
and professionals able to see perspectives, make informed strategic marketing
decisions that will promote the growth of their competitiveness. One of the
basic concepts of normal business is activities management. Management as a
philosophy of modern business, quality management and economic decision-
making are directly related to the presence of complete, timely and accurate
information about market demand for goods, consumer tastes, academy and
university demands, market conditions, competitors’ actions, etc. Significant
amounts of information associated with prompt payments, search and providing
relevant information for managers making decisions requiring the need for
new, modern information technology.
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Background information supports of business formed are under direct
influence of factors of external and internal environment and focusing the
company on growing information resources used for management. By effective
use of information resources, company or academy determine the effectiveness
of its current tasks, but also strategic development, requiring fundamentally
new approaches to information of all activities. Better information support
of business or education, lead to increase efficiency and adequacy of
administrative decisions, the growth performance of enterprises, stabilize its
financial condition, strengthening the competitive position on domestic and
foreign markets and academy possibilities.

However, in modern economic literature, mentioned countries are still
stated as not developed, regarding the problem of information support of
industrial enterprises and academy community. Timely there is increasing need
to further improve the principles, forms and methods, develop new scientific
approaches and practical recommendations on information support of the
enterprise, society or academy. The aim of the paper is to develop theoretical,
methodological and some practical recommendations for activities of the
enterprise and different firms or university. To achieve this goal have been
resolved following objectives:

— The essence of information and for activities of industrial enterprises in
Bulgaria and the necessity for activities of the enterprise and its main
objective;

— The possibility of development of information support on national and
regional levels on the example of the Bulgarian company “Bulahro AD
machines in the city of Stara Zagora;

— Analyzed the structure and dynamics of market information products and
services in other national fields or academy ;

Functional-based approach methods

Methodological basis of the paper is a collection of scientific knowledge,
and general scientific principles, methods and techniques used in the study
process. The paper used: system-structural analysis (features and the role of
information resources in modern enterprises, the analysis of market information
products and services in Bulgaria), procedural and situational approaches (with
the justification necessary for activities of the enterprise, while developing
a coherent organization of information support enterprise development),
functional-based approach (the development of fundamental approaches to
the formation of enterprise information space), dynamic methods, theory,
simulation and optimization method, graphical methods, methods for expert
evaluation, system analysis and modeling
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A database study contains the results of research on building the Bulgarian
enterprise “AD Bulahro machines” in the city of Stara Zagora.

Scientific novelty of the results
Scientific novelty of research results is as follows:

— proposed sequence of formation of information and control systems for
industrial businesses, which allows you to build a hierarchical access to
administrative information and optimize their management structure and
its information flows;

— fundamental approaches to industrial enterprise information space
based on his selection of functional and content structure and structural
decomposition of the production process as an object of management;

— forms and directions for activities of industrial enterprises using the
proposed decision support system based on the formation of information
databases and complex simulation models for enterprises;

— received further development:

— methods and forms for activities of the enterprise, accounting firms or
academy;

— principled approach to the evaluation and selection of information
innovation by building a model multicriterion analysis, evaluation and
selection of software products etc.

The practical significance of the results

In results that are most practical importance, are:

— recommendations for the development of enterprise information
infrastructure based on the proposed implementation of a regional
information-analytical framework to support their development, thereby
ensuring consistency and improvement of information exchange of the
market of the Republic of Bulgaria;

— recommendations on the evaluation and selection of information
innovations that can solve the problem and the choice of information
innovation.

The current stage of economic development requires the use of
scientifically-based methods of data collection, analysis, processing and use
of information. Accordingly, in the work using an approach based on the
idea of resource cycle, the main resource characteristics and specific features
of functional information and resources provided by the scheme of their
reproductive cycle (Fig. 1-2).
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In Bulgaria, the first stage of deployment of a national WiMAX network
based on Cisco Mobile WiMAX technology and architecture of IP NGN.
Network is based on technology Cisco ® Mobile WIMAX and Cisco solutions
for access and aggregation. By the end of 2009 Max Telecom plans to have
coverage of its network in the home to 90 percent of the population, and
Bulgaria to provide residents with fast and secure mobile access to advanced
services. Bulgarian market is ready for broadband and WIMAX technology
will offer high quality, competitive, reliable and secure subscriber services.

Performance information of the enterprise depends on the information
of its interaction with various actors in the market of information products
and services, public information support business development and formation
of its information space. As part of the program in Bulgaria has developed
a special program. As part of this program provides a unified functioning of
the regional information-analytical framework to support the development of
enterprises in Bulgaria, the organizational and economic model.

Development and management decisions are complex processes and
play a special role of information management systems, effectiveness of which
determines the ultimate effectiveness of the functioning of businesses. On
the efficiency of the process aimed proposed decision support system, based
on a formation of information databases and complex simulation models for
enterprises.
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Fig. 3. Consistency management decisions
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The problem of designing an efficient structure of information and
control systems company in the proposed deal on the basis of the evolutionary
method using genetic algorithms. Building information-control system of the
enterprise carried out by the standards of SADT, which include developing
functional models and dynamic information management business processes.
As aresult of the simulation determined that the best management decisions to
structure information flows in the process of adjustment is a mixed structure.

Intention of application of ERP system

There is the intention for use of PANTHEON in small and mid-sized
companies, universities and accounting firms, selecting from five versions
offering different features and functionalities. These localizations for the
markets of South-Eastern Europe are adjusted to legislation to suit local
conditions. It is used in Slovenia, Croatia, Bosnia and Herzegovina, Serbia,
FYR Macedonia and Bulgaria. Specially, this an ERP system is in particular
suitable for use in accounting firms with access for the users to the electronic
ledger containing subject accounts and chart of accounts. It’s possible to support
to select various financial reports, conducting e-business with governmental
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institutions in all countries where this system is available. It’s possible to
create balance sheet reports quickly and in a straight-forward way and support
commerce transactions between business (B2B), between business entities and
government (B2G), and banks (B2Bank). Also, the possibility of automatic
manual posting, payroll accounting, set-off, interest, debt collection, cash and
foreign currency transactions, e-business with state administration etc.

Conclusion

The paper provides theoretical studies and practical solution to current
scientific and practical tasks which aim to improve information of the
enterprise. Key findings and results that were obtained are:

1. The special role of information and information resources in modern
enterprises.

2. Determined that information for the enterprise should be based on the
complex use of potential and existing information resources with their
basic features.

3. The development of the Bulgarian market of information products and
services.

4. The necessity of effective information exchange and information
infrastructure.

5. Solution Promotion of important problems of effective interaction of
market information.

6. The organizational-economic model of a single regional information-
analytical framework to support the development of industrial enterprises

7. A decision support system, which is forming the basis of information
databases and complex simulation models for enterprises. On the basis
of this system model of decision making in production by building a set
of management information about the production and use of industrial
engineering resources.

8. The possibility of automatic manual posting, payroll accounting, set-
off, interest, debt collection, cash and foreign currency transactions,
e-business with state administration etc.
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UDC: 53.7 CrtpyueH Tpyn

I'EOEJIEKTPUYHU MEPEBHA CO TERRAMETER SAS 1000
baaruua [douesa', Panmuna Kapanakosa CreanoBckal

AncTpakTt

Bo TpynoT e npe3eHTHpaHa TeopujaTa Ha KOja ce TEMeNM MEpPEeHEeTo Ha
crnienuryeH eJeKTPUUEH OTIOP CO MOMOLI Ha MFHCTPYMEHTOT 34 Fe0eJIeK TPUIHH
Mepewa Terrameter SAS 1000. MeTonara Ha cniequpuyeH eneKTpUuIeH OTIop
OBO3MOXYBa J0OMBaHe HA KBAHTUTATUBHU €JIEKTPUYHU MOAATOLM CO LITO Ce
NpecMeTyBa MPOCEYHaTa OTHOPHOCT Ha MOA3EMHUOT MpocTop. MepewmeTo co
MHCTPYMEHTOT C€ COCTOM BO MPOMYLUTale HA U3MEPEHa CTPyja HU3 TEPEHOT
KOj Ce MCTpaxKyBa M CJefickhe¢ Ha MajoT Ha MOTEHLUMjaJoT Ha CTpyjaTa Wiu
HEKOja Apyra BPeHOCT KOja € TIOBp3aHa CO TOj CTPYEH TOK.

Knyunn 360opoBu: counoupame, cneyuguuen esexkmpuven omnop,
pacnopeo, eaeKkmpoou.

GEOELECTRICAL MEASUREMENTS WITH
TERRAMETER SAS 1000

Blagica Doneva', Radmila Karanakova Stefanovska!

Abstract

The paper presents the theory about the measurements of the specific
electrical resistivity with the instrument for geoelectrical measurements
Terrameter SAS 1000. The method of specific electric resistivity allows to
get quantitative electrical data with which is estimated average resistivity of
the underground area. Measuring with the instrument consists of conducting
current through the investigation field and monitoring the falling of the potential
of electricity or any other size that is associated with the electrical flow.

Key words: sounding, specific electric resistivity, array, electrodes.

1) ®akynTeT 3a MPUPOJHM U TEXHUUKU HAyKU, Y HuBep3urer ,,l'oue Henues®, lltun
Faculty of natural and technical sciences, Goce Delcev University, Stip
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Bosen

FCOC.IICKTpI/I‘lHI/ITC UCTINTYBakba MNOpEeTCTaByBaaT €JHAa O]f OCHOBHHUTE
AUMCUMIUIMHM BO TIpUMeHeTaTta reodusuka. [ojema mnpumeHa wumaar BO
WHXEHepcKaTa TeoJioThja W XUAPOJIOrHja, HO 3HAYAjHO C€ 3acTamneHu BO
PYAAPCTBOTO MPU UCTPaAKyBamke HA Pa3HU MUHEPAIIHU CYPOBUHU U IPAJEKEH
MaTepujall, BO FeOTEXHUKATa 3a IepMHUPae Ha pa3Hy COCTOjOM U CBOjCTBA Ha
pa6OTHI/ITC CpPE€ANHN, HO U BO OCTAHATUTE I'PAHKN HAa MHXKEHEPCTBOTO.

[MpumeHara Ha reoeieKTPUYHUTE METO/IM € OBO3MOXKEHA Off CO3HAHUETO
Jieka MUHepajnTe KOW ja COUMHyBaaT reoJiolikaTta (hopmaiuja mocemayBaat
pa3nyHu eJieKTpuyHu cBojcTBa. [ToKpaj Toa, HEKOM I'eoJIONIKY Tejla Kora Ke
ce HajjIaT BO OJipe/ieH! PUPOJTHU YCIOBU MOXKAT JIa TPEAN3BUKAAT eJIEKTPUIHO
nosie. Pa3nMyHMOT cocTaB M reosiomikara rpajda Ha TEPEHOT W Pa3IMuHUTE
NnpupogHu nmpouecu BO 36MjaTa Npeau3BUKYyBaaT CJICKTPUYHU aHOMAJIMM KOU
ce MaHU(ecTUpaaT U Ha MOBpUIMHATA HA TepeHOT. CO perucTpupame Ha THe
CJICKTPUYHN aHOMAJIUU (Ha NOoBpUIMHATA HAa TEPEHOT WM BO MNOA3EMHUTE
00jeKTH) MOXe J1a ce Ofpeay TeoJiolIKaTa rpagda BO BHATPEIIHOCTA U Jia Ce
neuHUpaat cocTojoéaTa u CBojcTBaTa Ha (hopmaljaTa.

Cucrem Terrameter SAS 1000

Cuctemot Terrameter SAS ce cocTon o ocHoBHa enuania o SAS4000
nm SAS1000 (cimka 1) kom MoxkaT ja Oupar ponojHetu co ABEM
MULTIMAC u ABEM LUND enextponau cuctemu 1 ABEM SAS LOG
200/300 equHUIIM 32 jaipOBAHE.

SAS 3HauM cUrHaJ 3a MPOCEUYEH CUCTEM-METOJ] CO KOj OTUMTYBambaTa ce
BpLIAT aBTOMATCKHU, & Pe3yJITaTUTE ce MPeTBOpaar Bo npoceuHu. Pesynrarure
Ha SAS ce moBepooCTOjHM Off pe3yJITaTUTe IITO ce JOOMBAAT CO MOHO CUCTEMH.

SAS1000 mMoke J1a ce KOPUCTH 32 MEPEHE Ha OTMOPHOCT, 32 MHIyLIUpaHa
noJiapu3aiyja u 3a Mepere Ha COTICTBEH MOTEHIIM]a.

IIpumennuBocTa Ha pa3yiMyHaTa oTnopHocT U IP MeToguTe noTnomMoruaTu
on SAS 1000 ce magenu Bo Tabdena 1.

Cuctemot Terrameter SAS Mozke fa paboTH Ha TPU HAUMHA: MEPErhe Ha
OTMOPHOCT, UHAYLMpaHa Mojlapu3aliyja v CONCTBEH MOTEHIM]all.

Bo MopioT 3a Mepeme Ha OTMOPHOCTA, TOj COUMHYBa Mepay co GaTepuja
1 171a00K0 NMEHETPUpame U ayTHYT KOj € JOBOJICH 3a €JIEKTPUUHO €JIEKTPOHO
u3nBojyBame on 2000 m Bo fgo6pu ycioBu. M3MBojyBamke Ha KOJOTO U
NporpamMuparke M3/IBOjyBa HAMOH HA TpaBaTa CTPyja, CONCTBEH MOTEHIMjA
U 3BYK Off CUTHAJIOT 1uTo foafa. CoogHOCOT Mef'y HamoHOT u ctpyjaTta (V/I)
aBTOMATCKH CE MPECMETYBa 1 NPUKaKyBa Bo auruTanHa opma Bo kQ, € vnm
m¢2. [JoKoJIKy OCTOM HK3a Ha NMOJIATOLM, OUMTIIEIHATA OTIIOPHOCT MOXKeE JIa Ce
npyKaxe Ha ekpaHoT. Ha Toj HauuH BKynmHUOT jjoMeH ce aBwxku off 0.05 mQ2
1o 1999 kQ.
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Kopucna oco6una na Terrameter SAS 4000/1000 e cioco6HOCTa 1A MEpU
BO YETHPM KaHajM MCTOBpeMeHo. OBa 3HauM jeKa OTHOPHOCTa M MepemaTa
Ha [P kako Mepema Ha HAalOHOT MOXAT Ja c€ BpLIAT YETUPU MATU MOOP30.
EnexTpuyHO N30/IMpaHMoT NpeiaBaTell ucnpaka JoOpo OfApeieH! U peryIpaHu
curHasm co jaumnaa o 1000 mA u Hamon fo 400 V (orpaHuueHO off M3Je3Ha
crpyja 100W). IIpueMHMKOT MpaBu pa3nuKa Mefy IIyM W MepW HaloHW KOU
ce MOBP3aHM CO EMUTHPAHUOT CUI'HAN (MOJl 32 MEpEHEe Ha OTIOPHOCTA U MOJ,
IP), a ncro Taka Mepu HEKOpeNMpaHW TOTEHIMjaji Ha TpaBaTa CTpyja co
UCTO MPaBEHE HA Pa3IMKa U OT(PIIake Ha IYMOT (MOJI 32 MEPEHE HA HAIIOH).
MukpornpouecopoT rv HabibyyBa 1 KOHTPMPA ONEPalMUTe 1 I'l IPECMETyBa
pe3yJaTarure.

Bo reodmsmukn wmepewa, Terrameter SAS 4000/1000 mo3BomyBa
NPUPOHNATE WIIM MHYLUMPAHUTE CUTHAJIM J]a CE MEpaT MPU KPajHO HUCKM HUBOA
CO OJJTMYHO HABJIETYBaHe M Majia MOTPOIIyBauka Ha eHepruja. OcBeH Toa, TOj
MO>KE J1a C€ KOPUCTH 3a PA3JIMYHO PabOTH Kajle € NOTPEOHO jaCHO pasfeilyBatbe
CUTHAJ / TIIyM.

Toj Moke J1a ce KOpUCTH Aa ce OfipeflyBa OTIIOPHOCTA HA MOYBaTa NpH
€JIEKTPUYHM LEHTPAJIM U JOJK eJIEKTPUYIHM BOJIOBU U IyPH f1a C€ KOPUCTH KaKo
Owm metap. Jaunnara Ha Terrameter SAS 4000/1000 e HeroBa crmoco6HOCT -
OnarojlapeHre Ha MOJOT Ha MHAyLMpaHa MoJjapu3auyja - Ja NpaBy pasjivKa
Mery reoJIolKuTe (hOpMaLiK CO UCTa OTIIOPHOCT, HAa IPUMEP IJIMHA U BOJIA.

Hekon op crnemmdpukanmuure kapaktepuctnuHn 3a Terrameter SAS
4000/1000 ce:

— pesomynmja 25 uV (Teopucka, ipu 1 cek. MHTErpayicko BpeMe);

— 6ut ToK A/D KOHBEp3WHja;

—  TpW aBTOMATCKM IOMeHM Ha Mepeme (+ 250 mV, + 10 V u = 400 V);

— nuHaMuaky fomeH off 144 dB npum 1 cek. mHTerpanucko Bpeme, 162 dB
npu 8 cexk. BpeMe Ha MHTeTpaLyja;

— MPeuM3HOCT M TOYHOCT nopobpa of 1% npeky LEeauoT TeMIepaTypeH

JIOMEH;

— Brpazged PC koMnaTr6miieH MUKpPOKOMITjyTep.

OCHOBHU NPUHLMIIN 32 Mepeme Ha OTIOPOT

SAS 4000/1000 mepn pa3nmuyHM MapamMeTpu KOM ro KapaKTepu3upaar
TJIOTO: OTIOP, MHAYLMPAHa MOJIapHU3alija 1 CONCTBEH MOTEHIHjal.

EnexTpuuHNOT OTNOp € pa3iuyeH Kaj pasiMyHy T'e€OJIOMKN MaTepujain
¥ TJIABHO 3aBKCH Of] BapyjalMiTe BO COApXKMHATA HA BOJATa M PACTBOPEHHUTE
jonn Bo Hea. McTpakyBama 3a OTIOPOT MOXKe Aa ce ymoTpebar 3a ja ce
OfipeflaT 30HM CO PA3NMYHU EJEeKTPUYHM CBOjCTBA, IITO MAaK MOXe fia ce
3eMe KaKO OCHOBA 3a Pa3lMyYHU reosiomiku cioesr. OTnopor, UCTO Taka, ce
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BUKa Crienu(puIHa OTMOPHOCT, IITO € CIPOTHMBHO Ha CIPOBOJIMBOCTA WA
crenuryHATa CIIOPOBOJITIMBOCT.

Hajuectnte MuHepanu kou ja 06pa3yBaaT moyBaTa v KaprnuTe MaaT MHOTY
BHCOK OTTIOP BO CYBW YCJIOBM W OTMOPOT HA TOYBWTE W KapNHUTE HOPMAITHO
e (pyHKIHMja HAa KOJIMYECTBOTO HA BOfia BO mopute u ¢pakTypute. CTEmeHOT
Ha BpcKaTa nomery HIYIUTMHUTE UCTO Taka € Off 3Hauewme. 3aToa, OTIOPOT Ha
HEeKOja MmouyBa WM Kapra MOXe MHOTY Jla Bapupa, Kako IITO € MOKaXXaHo Ha
cimka 2. Cenak, BapupameTo MOXKe /la € OrPaHNYEeHO BO PaMKHTE Ha OfpefieHa
reoJIolIKa MOBPIIMHA ¥ BapHjalliiTe BO OTTIOPOT BO HEKOja 1MOYBa WM BUJ] HA
Kapna Ke pediekTrpa BapHjanun BO (pM3NIKUTE CBOjCTBA.

KomyecTBoTO Ha BOfIa BO HEKOj MaTepHjasl 3aBHUCH Of] MOPO3HOCTA, KOja
€ TIofiesieHa Ha MpUMapHa M CeKyHfiapHa mopo3HocT. [IpuMapHaTa mopo3HocT
C€ COCTOM Of TTOpH TIOMel'y MUHEPAJHUTE YeCTUYKH U CE jaByBa BO MOYBH U
cemuMeHTHN Kapnu. CeKyHpapHaTa MOPO3HOCT Ce€ COCTOM Off (ppakTypHU
M 30HM Ha BETPEHE M € HajBakKHA MOPO3HOCT BO KPUCTAIHWUTE KapIi, Kako
mTo ce rpaHuT u rHajc. CeKyHaapHaTa MMOPO3HOCT MOXE Jla € 3HaudajHa Kaj
HEKOW CEe[IMMEHTHM KapIu, Kako IITO € BapoBHUK. [lypy u ako MOpO3HOCTA €
MaJia, eJIeKTPUYHATa CIPOBOVTMBOCT KOJaIlITO CE€ OIBMBA BO MOPH MCTIOIHETH
CO BOJIa MO3KE JIPaCTUYHO ]a TO HaMalli OTMOPOT Ha MaTepujanoT. CTemeHoT
Ha 3aCHTEHOCTa Ha BOflaTa Ke BJMjae Ha OTHOPOT W OTMOPOT Haj HUBOTO Ha
noji3eMHaTa Bojia Ke 61jie TOBMCOKA Of] OHaa MO, aKO MaTepHjasioT € UCT. 3aToa,
MEeTOJIaTa MOXKe /la ce yIoTpeOu 3a N3HAOrame Ha /yTab0unHaTa Ha TIOf[3eMHATa
BOJIa BO MaTepHjajnTe Kajie IITO MOCTOM jaCeH MPOCTOP Ha MOA3EMHA BOJIA.

OTHopoT Ha BofjaTa BO TIOPUTE € OfipefieH Off KOHI[EHTpalfjaTa Ha jOHUTe
BO PacTBOPOT, THIOT HA JOHUTE U TemnepaTtyparta. [lafeH e JoMeH Ha OTTop Ha
Pa3JIMYHM TUIIOBM Ha BOAa BO Tabena 2.

[IpucycTBOTO Ha MHHEpanM Ha TJMHA MHOTY BJMjae HAa OTHOPOT Ha
CeIMMEHTHTE W W3BETpeHaTa Kapma. MuHepanWTe Ha IiMHA Ce CMeTaaT 3a
€JIEKTPUYHO MPOBOJIIMBY YECTHUYKM KOM MOKE JIa ancopOupaaT 1 0cia000yBaat
JOHM ¥ MOJIEKYJIM Ha BOfIa HA CBOjaTa MOBPIIMHA TPEKY MPOILeC Ha pa3MeHa Ha
JOHM.

[Tpu Mepere Ha OTHOPOT Ha TOYBATa Ce BPILIM MPEHOC HA KOHTPOJIMpPaHa
crpyja (I) momery fBe eleKTpoM MITO Ce CTABEHW BO MOYBATA, /IOfIeKa Ce MepH
noreHuujanot (U) momery ase apyru emektpogu. IlpaBa crpyja (DC) mm
Ham3meHnyHa ctpyja (AC) co HucKa (ppekBeHIyja ce KOPUCTH M METOofaTa
yecto matu ce HapekyBa DC - omnop. Otnoprocta (R) ce mpecmeTyBa co
OMOBHOT 3aKOH.

Bo xoMoreHa mousa mpuBUAHMOT OTIOP Ke Oujie eTHAKOB Ha BUCTUHCKUOT
OTIIOp, HO HOPMAITHO Ke Oujie CI0j Ha CUTEe CJI0EBM KOM TO COuMHyBaar. Taka,
TE€OMETPUCKM KOPUTMPAHOTO KOJIMYECTBO CE HAPEKYBA npusuder omnop (Q,).
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Ha ciumka 3 ce npukaxaHu NpUMEpM HA pPa3lMYHA  KOJMHEAPHU
KOH(pUTypalyn Ha eJIeKTpou Bo ynotpeba: Benepos (o, 3, V), lllnymGeprepos,
QMOOJI-qUIoNn ¥ nosi-noj. Moxe pa ce 3abenexu jeka Benepoara
KOH(Urypauuja e nocebeH ciayyaj Kajie IITO YeTUPUTE eIeKTPOAM Ce EHAKBO
nocTaBeHu Ha pacTojanue a. 3a llmym6epreposuot Hu3 ogHOCcoT I/L ke Bapupa
32 BpeMe Ha HOPMAaJIHO MEpEeme, a Ha CJAMYEH HauuH (PaHTOPOT H Ke Bapupa
BO MEpeme AUNOI-AUNo. Paznnynure KoH(pUrypauyy Ha eJeKTPOANUTE AaBaaT
NPEJHOCT U HEraTMBHOCTH CIIOPEAEHM €[IHA CO APYra Off acleKT Ha JIOTMCTHKA
M pesonynyja W M360poT OOMYHO € pasmep Mefy oBue akTopu. Ilokpaj
TOA, MPUHUMIIOT HAa PEUMIPOLUTET BEJIM AeKa MOTCHLUMjAIHUTE W CTPYjHUTE
€JIEKTPOZIM MOKE a CM T'M 3aMEeHaT MecTaTa 0e3 f1a BiMjaaT Ha KBAaHTUTETOT
wTo ce Mepu. Bo HEKoM NMpUMEHM TOj MOXeE Jja € NMPEJHOCT M I'0 KOPUCTH
NPUHLMIIOT HA PELMIPOLMTET Off JJOTMCTUYKM MPUYMHU WJIM 32 MPOLEHKA Ha
TOYHOCTA Ha MEPEHETO.

3aKkay4oK

Terrameter SAS 1000 e coBpeMeH MHCTPYMEHT 3a HIMPOK CHEKTap Ha
reoeJIeKTPUYHN NCTpakyBama. [Ipe; cekoe TepeHCKO Mepere PBO Ce BpIIaT
nopirotoBku. Ce mperjefyBa MOCTOeYKaTa JOKYMEHTAlMja 3a TOpaHEIIH:
HCTpPaXKyBama Ha TEPEHOT (Tonorpad)CKu KapT, TEOJIOIIKN KapTH, BO3MYIITHA
CHMMKW, U3BEIITAN 1 fI.) ¥ CE IPOBEPYBA AN MEPEHETO HAa OTTIOPOT € J00ap
MeTOf. AKO € Taka, ce U30MpaaT MOXKHM JIMHUM HAa NPOGUIIOT U JIOKALMHU Ha
COHJIUTE.

Ce pasrsegyBa obracTa MITO ce MepH 3a fia ce m3bepe Hajaobap pen 3a
npocuir/conja. Ce mperaieqyBa nejara IoJKMHA Ha TUIAaHWpaHaTa JIMHKja 32 /1a
ce TPOBEPH JIaJv OIOPAHNTE JIMHAY CE TIPAKTUIHH.

YcnemHo cnpoBefeHaTa TPOCTEKIHja Ha TEPEeHOT W aHajin3aTa Ha
NPETXOIHATE CO3HAHM]a CE OCHOBEH yCIIOB 32 I00PO MPOEKTUPAHU NCTPAXKYBakbha
TO € TPEeAyCcloB 3a Ae(MHHUpame Ha peajieH MOJie] Ha HMCTPaXKyBaHUOT
poCTOP.

JIutepatypa
Hemurietpos T. (2003), Ocrosu na 2eogpusuxa, PI'®, Ultum.
[Tpupaunwuk 3a kopucteme Ha Terrameter SAS 1000.
Cmmmak II. (1996), Uuxcerwepcka zeogpusura, PI'®, bBenrpan.
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Tabeaa 1 - lpumenmusocT Ha Terrameter SAS 1000. SP = concTBeH noTeHMjal,
VES = BepTUKaIHO eIeKTPUYHO COHAMpame, [P = nHpympana nojapusanyja.
Table 1 - Application of Terrameter SAS 1000. SP = self potential, VES = vertical
electric sounding, IP = induced polarisation

IIpenmeT Ha McTpaKyBame SP VES CHumame P
ApPXEOJIOIIKH JIOKATATETH X
BpnniabHaTvHM noj NOBpLUMHATA X

I'munm, TpeceT u nousa X X
CurypHocHU OpaHM U MPOMYIUTake X X)
IlyxHaTHHM BO Kapnu X
[TykHaTUHCKM 30HU BO Kapnu X

ITop3eMHM Bofi BO KPUCTAITHU Kapnu X

ITop3eMHM Bosi BO CEIUMEHTHU X

o0sacTu

Pasnuka nogsemMHa Boja/riiHa X
ITporouy Ha noj3eMHU BOAU X

Pynu Bo o0nacTi co UBpCTH Kapnu X X X
[IpeonToBapeHa nebenuHa X

3arajryBame Ha NOJ3EMHU BOJM 1 Ha %

TIOYBH

Cosenn Bogu X X

Tabenaa 2 - EnekTpryeH OTIOP HA HEKOU TUIOBU Ha MPUPOJIHU BOJI
Table 2 - Electrical resistance of some natural waters

Tun Ha Boga OTtnopuoct [©2m]
Tanoxemwe 30 - 1000
IToBpiuKHCKa Bofja, BO 00JIaCTH CO MarMaTcKa Kapna 30 - 500
IToBpiuMHCKa Bofja, BO 0OJIACTH CO CEJMMEHTHA Kapra 10 - 100
ITopzemHa Bofa, BO 00J1aCTM CO MarMaTcKa Kapna 30 - 150
ITopzemHa Bofa, BO 06J1aCT CO CEJMMEHTHA Kapna >1
Mopcka Bofia =0.2
Bopa 3a nuewe (max. cofpskuHa Ha coi 0,25 %) >1.8
Bopa 3a HaBOjIHYBame ¥ TEXHUYKA Bofa (max. COfIp>K1HA

Ha coxn 0,25 %) >0.65
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Cauka 1 - Terrameter SAS 1000
Figure 1 - Terrameter SAS 1000
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Cauxka 2 - [IJoMEeHN Ha eJIeKTpUYEH OTTIOP HA TeOJIOMIKA MATEePH]jalin
Figure 2 - Domains of the electrical resistance of geological materials

147 |



DaxysTeT 3a MPUPOJHU U TEXHUIKY HAYKU
TTPUPOIHIM PECYPCH Y TEXHOIIOTUN Ynusepsuret «[one demues” — Itun

BeHep -a
] B ] ]
I

Benep - [}
A ]iI N M
]
I

BeHep -y
B NI

WLvsifieprep
.-\] MI -‘4] |sll

_,\'I' n]‘ ”I MI- S —

|gm=aeez| < ‘=|1--.n--;|

. = . LI Tl - mon
] ]

fe—1——|

Cauxa 3 - [Ipumepn Ha pa3IUIHA HU30BH HA EIEKTPOIN
(A u B ce crpyjau enextponi, M u N ce moTeHIujaHy eneKTPOyIi)
Figure 3 - Examples of different arrays of electrodes
(A and B are current electrodes, M and N are potential electrodes)
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KOHIEIIT 3A TIPOEKTUPAILE HA EHEPTOE®EKTUBEH
NHINBUAYAJEH CTAHBEH OBJEKT ITO ITPUHIIAIINTE HA
ITACUBHA APXUTEKTYPA

Anekcanapa [Iumocka', Ana Muranockal, Backa Canpenal

AncTpakT

DoKyCcOT Ha JIEHEIIHUTE apXUTEKTH € BO ymoTpebara Ha METOIUTE Ha
MACMBHUOT /IM3ajH KOM TPETCTaByBaaT 3HAYAjHU MapaMeTpH BO IUIAHUpAkE U
MPOEKTUPAHE Ha OfIP>KIIMBU 00JEKTH, KAKO I Off HACTOjYBAHETO 32 OfIP>KIIUB
Pa3BOj M HEroBUTE MOTEHIWjaJIHO 3HAYajHM TPUAOOMBKM BO 3allITUTATa Ha
NPUPOAHATA CPEAMHA MPEKY KOPUCTEHE Ha MPUPOJHUTE PECYPCH, HAMATTyBaHe
Ha TPOIIOLMTE 3a M3rpajgbda U OpXKyBalke Ha CMETKa Ha MOEUHENOT W
OMIITECTBOTO, KAKO M MOI0OPYBake HA CEBKYITHUOT KBAJIUTET HA KUBECH-E.

Knyuynu 300poBU: nacusHa Kyka, O0OpHCAUSU 32pAdU, eKo-KyKd,
OUOKAUMAMCKA APXUMEKMYPA.

CONCEPT OF DESIGNING ENERGYEFFICIENT RESIDENTIAL
BUILDING FOLLOWING THE PRINCIPELS OF PASSIVE HOUSE

Aleksandra Dimoska!, Ana Mitanoska', Vaska Sandeva!

Abstract

The focus of today’s architects is involving the methods of passive
design as some of the most important parameters for planning and projecting
sustainable buildings in performance for sustainable development and its
potentially significant benefits in protecting the natural environment, money
savings and improving the quality of life.

Key words: passive architecture, sustainable buildings, Eco house,
bioclimatic architecture.

1) daxynTer 3a IpUPOAHU U TEXHUUYKH Hayku, Y HuBep3urer ,,I'oue [demyes”, IllTun
Faculty of Natural and Technical Sciences, University “Goce Delcev”, Stip
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Bosen

[TacuBHaTa KyKa npeTcTaByBa (pyHAaMEHTaJIEH KOHIIENT KOj TM yTBPAYBa
YCIIOBUTE 32 HAjBUCOK TOTJIOTEH KOM(pOp MPH HAjHNCKA BKYITHA IIOTPOIIYBAYKa,
3a7J0BOJTIyBajKu T cTaHmapauTe 3a TepmaiieH komdop (ISO 7730) u kBammTeT
Ha BO3MyX BO BHaTpemHocTa Ha 3rpagute (DIN 1946). Toa ce mocTurHysa co
KOHTPOJIMPame Ha MPOTOKOT Ha CBEX BO3MIYX Off HAJIBOP, 6e3 perupKynanmja
Ha BO3[YXOT BO BHATPEIIHOCTA. 3a 3arpeBame U JIafielkhe Ha BO3AYXOT ce
MCKOPUCTYBA T€OTEpMasHATa €HEpruja U, CEKaKO, HEOMXOfHa € KOMITaKTHa
¢opma u oIuHA U30Ialrja Ha OOBMBKATA Ha 3rpajiaTa.

Criopeqt ICKYCTBOTO Off 3ala[JHO-€BPOTICKUTE 3eMjH, BO TIOBEKETO CIydan
3a m3rpagba Ha macuBHA Tpamba ce moTpedbHn mHBecTHimM of 10 go 15%
MOBHCOKH BO criopenda co TpaulMoHaIHAaTa Ipaoa nim okory 30% NOBHUCOKU
BO MCTOYHWTE €BPOINCKY 3eMju (Ha nip. Bo [loscka). Bo macuBHa 3rpajia Moske
/la ce IpeTBOpH M BeKe nocToeuka. [1o macuBHM CTaHapay ce peKoHCTpyHupaar
crotuuy 3rpaau Bo I'epmanuja n Bo ABctpuja. Ha Toj HaumH ce mocTurHyBa
MHHHMMYM JICCETKPATHO HAMaJTyBabe Ha eJIEKTPUYHA eHepruja 3a 3aTOITyBakbE .
Hajmuory nacusHu rpafg6u uma Bo I'epmannja, Ascrpuja u llBajuapuja, a co
MHOr'y Op30 Temmno ce pacrnpocTpaHyBa Bo EBpona u Bo ceerot. Pesynraror
€ MoyHKIMOHAJIHA 3TPpajia CO MOAOT XKUBOTEH IMKITYC, MMO3[[PaBU YCIOBH 32
SKUBEECHE 1 MOOOTaTH U TMTO33/I0BOJTHU SKUTEITH.

Metop Ha pa3padoTKa Ha MPUHIUMINTE 32 MPOEKTHPaIbe

IIpn m360p Ha JOKamyjaTa 3a MACMBHA 3rPajia U HEJ3UHO MPOEKTUPABE,
NpBUOT (hakTop ITO Tpeba f1a ce aHaIM3Mpa e reorpagckara MECTONOII0XK0a 1
CJIEHO, Ce MPOCieyBa OCOHIYBAkHETO BO TEKOT Ha IeJ1aTa rofuHa, 3eMajKu ja
NpefiBU/] OKOJIHATA CPEAIHA, OKOJIHATA M3TPAACHOCT M PACTUTEIHOCT KOWIITO
MO3KaT fla TO 3aceHJyBaaT 00jeKTOT (camKa 1).

IIpn pu3ajuupame Ha 06jeKTOT TPEABHA CE 3eMaaT NPUHLIUIUTE Ha
nacuBHa rpajoa.

OGjeKTOT MMa MHOIr'y KOMIIAKTEH BOJYMEH W MHUHMMAJIHA IUJIOLITUHA
Ha OOBMBKaTa, CO 1IeJI Jla C€ MUHMMM3MpaaT TOIUIMHCKUTE 3aryou. HeroBara
¢opMa aBa MOXKHOCT 32 HEKOJIKY BapHjaHTH HA KOMIIOHHMPame: CAaMOCTOJHO,
KYKU JIeTIeHKY Wi Bo Hu3a (cymka 3). OpuenTtanujata Ha hopMara Ha 06jeKTOT
€ Ha TaKOB HAYMH IITO jy>kKHaTa (acajia Ke 6uyie IITo MmorojiemMa 3a MaKCUMaITHA
COHYEBU NMPUAOOUBKHU.

[Tpo3opuuTe npeoBnagyBaaT Ha jyxHata pacasia, co el ia e NUCKOPUCTU
MaKCHMMYM O] COHYEBATa €HEepruja U fa ce OBO3MOXM BO 3UMCKHUTE MECely
COHIIETO MO MPUPOJIEH MAaT Jia TY 3aToIuyBa npocrtopunte. Cobure 3a MpecToj
U CTIMe-e — THeBHA, Tpre3aphja, KyjHa, CIaJHU ce OPUEHTHPAHN Ha TIOBOJTHATA
jy>KHa cTpaHa, a CUTe MMOMOIIIHN MTPOCTOPUH (OCTAaBH, CKIIQJIOBU), BEPTUKAITHU U
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XOPW30HTAIHA KOMYHUKAIMY (CKaJM M XOfTHUALM) ¥ CAHUTApHH MPOCTOPHA Ce
OPHUEHTUPAHU Ha CeBEP (CMKa 2).

Enen on BaskHMTE JENIOBU € CTakJeHATa TpajlHa Koja HE CaMo IITO UM
laBa JIOTIOJIHUTENHA YIOOHOCT M 3ajI0BOJICTBO HA SKUTEJINTE Ha KyKaTa, TyKy
M ce KOPHCTH 3a Jia 3allITeli eHepruja u jja 06e36eu MOMOIHUTeTHA TOTUIMHA
BO TEKOT Ha 3UMaTa M CBEXXWHA BO JIeTHUTe Mecel. KoH cTakieHaTa rpaguHa
“Ma WMHCTaJalpja Koja obe3bemyBa CBeK BO3AyX. Ha ocrakienara jyskHa
¢hacasa € MOCTaBEH COHIE3AIITUTEH CUCTEM KOj € TOIBUXKEH 1 BO 3aBUCHOCT Off
noTpeduTe MoXKe J1a 6upie OTBOPEH UJIM 3aTBOPEH (civKa 4).

OG6jekToT ce KOHCTpPyupa 1O MOHTaXXeH KpOC CHCTEM CO JpPBEHH U
yemmuHn rpemu (wood and steel cross beam). BakBaTa KOHCTpyKupja mMMa
MHOTY HFCKa COTICTBEHA TEeXXHMHA U JJaBa MOXKHOCT 3a Op3a M JiecHa m3rpajoa.
JpBoTO 06€36eyBa MHOTY 00pa TepMUYKa ¥ 3By4YHA M30J1alHja, a CTaKJIeHaTa
BOJIHA MOXKE JIECHO Jla C€ MOCTaBU Mel'y [PBEHNUTE U YeJIMYHUTE KPOC TPEH,
mTo ja 06e36emyBa noTpebHaTa M30MIanyja 3a nacuBHa Kyka. HagsopemHnTe
SUJIOBM CE€ HANpaBeHW CO BEHTWJIMPAyKW BO3JYIIEH CJI0j KOj ja mopmo6pyBa
paboTtaTa Ha TOMJIMHCKATa W30Jalyja. BHaTpemmHnTe SWmIoOBM ce HampaBeHW
Of] /IBE TUIIC TabIM CO CTaKJIeHa BOJHA MOMely HUMB 3apajii MPOTHUBIOXKApHA
3amruta. [locTom u [IOMOHUATENIEH eacTUYeH MaTepujajl BO OJM3MHA Ha
METaJTHUTE IeJIOBM KO I'l TOBP3yBaarT /IBeTe TUIC Tabm, CO 1Ie Jla ce ofioopu
M30JIaljaTa BO TOj criequuyieH fied Ha SUI0T. BankoHOT e KOHCTpyHpaH co
OfjIeITHA PBEHAa KOHCTPYKIHja 1a ce n36erHaT TEPMUIKUTE MOCTOBH.

[TpoBeTpyBameTo Ha KyKaTa ce OIBMBA Ha CJIEAHMOB HAYMH: BO3yXOT
moafa OffHAABOP MpeKy 1eBKW Kow opaT Ao 10 M jma6ounHa BO 3eMjaTa,
NMOMHMHYBa HU3 (QUITEP 3a BO3AYX M pa3MeHyBau Ha TorumHa. [Ipen ga Biese
BO TMPOCTOPHWUTE BO3AYXOT MOMWHYBA HM3 CTaKJIeHAaTa TpaguHa cO IeJ f1a
CTEKHE JIOTIOJTHUTENTHA TOTUTMHA BO TEKOT Ha 3UMAaTa W Jia Ce OJIafd BO TEKOT
Ha jeroro. CTakieHara TpajjiHa WMa BO3AYIIHN BEHTWJIM KOW C€ OTBOPEHU
BO TEKOT Ha JIETOTO, M HA TOj HAUMH 00e30eIyBaaT NOHNCKA TEMIEpaTypa Ha
¢pacagata. Bo TekoT Ha 3uMaTa ce 3aTBOpaaT 3a [a Cce 3a4yBa TOIUIMHATATA
BO Kykara. [locTon m moceGHa meBKa 3a 00e30eqyBarbe Ha CBEXX BO3AyX Ha
pacTeHujaTa BO cTakiieHaTa rpajimHa. OBre MpoIecH ce MPUKaKaH! Ha CIIMKA
5.

[TokpuBOT € co HakyOH of MPUOMKHO 12% W Ha HEro ce MOHTHPaHU
(POTOHAMOHCKM MAHEJIM U COHYEBU KOJIEKTOPU KoM 00e30eyBaaT ToMma Bojia
BO KyKaTa. Bo HajHMCKHOT JiesT Ha TIOKPUBOT, BO OJIYKOT C€ COOMpa JIOKIOBHA
BOJIA ¥ CO IIEBKA C€ HOCH JI0 TIOAIPYMOT Kafie IITO ce (puiITpupa, ce CKIIaiupa BO
pe3epBoap M ce KOpPHCTHU 3a MOTpedr Ha KaHAJIM3alMja U HABOJHYBambe (CIIMKa
6).
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[Tpo3opuuTe ce co TpojHM KOMOPY CO HAjBUCOKA TOIIMHCKA M30Januja,
rojieMa HEMpPOMYCTIMBOCT Ha BO3AYXOT TpPEKy TPHU AMXTYH3HM M CO TOa
MaKCHUMAJTHO Ce€ M30erHyBaaT BO3[YIIHUTE NMPOOHUBY - TOIUIMHCKUTE MOCTOBU
BO BHaTpeIIHATa OOBMBKA Ha 3rpajiaTa KO NMPY KOHBEHIMOHAJIHUTE 3rpajii ce
MHOTY YeCTH.

3aKkay4oK

KonnenroT Ha macWBHa KyKa € HacOYeH KOH KOMIUIETeH MpHUCTan KOH
eHepreTcka e(uWKacCHOCT TNpHM u3rpajgdara M eKcljoaTalyja Ha 3rpajuTe,
€KOHOMCKa Mpu(aTINBOCT, BICOK KBAJMTET, 3[paBa CpeArHA W OAPKIIMBA
rpajoa.

Hajronem mnpuwoputeT € 3amTWTaTa Ha JXWBOTHATA CPEAWHA TIPEKy
MO>KHOCTA 3TpajiaTa fla MOCTOM CaMOCTOJHO W HE3aBHICHO O MOTOJHUTEIHA
uH(ppacTpykTypa. Toa 3Haum fja ofip>KyBa BHATPEIIHA ONTHMAJIHA TEMIIEPATYPa
6e3 aKTMBHM CUCTEMU 3a rpeeme u jJaieme (Adamson 1987, Feist 1988), a ia
[00MBa TOIJIMHA Of] COHLUETO W Off APYTYM OOHOBIMBU €HEPreTCKU u3Bopu. I1pu
TaKOB BWJ] HA TpafiOM MOTPOIITYBAayKaTa Ha €JEKTPUYHA €HEepruja KIIOHW KOH
HyJna. McTo Taka 3HavajHa € KOHTPOJaTa Ha IITETHUTE EMUCHUM TP TPOLECOT
Ha M3rpajidara Koe Hajara KOpUCTemhe Ha eKoMaTepHjaliu.

He cmeeme fa ro Herupame MOCTOEHETO Ha MPOOJIEMUTE KOM My ce
3aKaHyBaaT Ha CBETOT BO KOJIITO >KuBeeme. JOBEKOT MOpa COBECHO fia
OArOBOPY HA TIPEIV3BULIMTE U Ja BIjae Ha 3a4yBYBahe¢ HA YOBEIITBOTO.

Jutepatypa

Passive House Institute. What is a passive house? http://www.passivehouse.
com/07_eng/index_e.html.

Konidiri A. M.& Sifaki S. (2010) Sustainable interventions on existing
buildings.

Roaf S., Fuentes M. & Thomas S.(2007). Ecohouse: a design guide.
Architectural press.

Klaus Daniels, Birkhauser (1997). The technology of Ecological building;
Basic principles and Measures- Examples and Ideas.
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5 A XY

Cauka 1 - Ananmsa Ha okanyjaTta
a. 3aceHdyBame Off PACTUTEIHOCT
6. 3aceHUyBame Of OKOIHA 00jeKTH
B Jy>KHUTE NaIUHU CE€ MOBOJIHU
r. OpueHTanuja KOH ceBep
Figure 1 - Location analysis
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Cauka 2 - VliieeH IpoeKT 3a MacMBHA KyKa
Figure 2 - Preliminary project
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Caura 3 - BapujanTu Ha KOMOVHMPame Ha MacCUBHATA KyKa
a) CaMOCTOjHO; 0) KyKH — JIeIEHKH; B) KyKH BO HU3a
Figure 3 - Composing alternate models
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JawTaTa of COHLE Convean
| MAKCHMANHA COHYEER NEHETRALIM}A )

Cauka 4 - 3aurtura ojf COHLE ¥ COHYEBH NPUIOOMBKY Ha TTacMBHATa KyKa
Figure 4 - Sun protection and sunrays accumulation
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Cauka 5 - lllemu Ha BeHTUIALIW]a
Figure 5 - Ventilation system
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LLiema Ha COHYEBMW KONEKTOPH K
cobupare Ha 4OXKO0BHA BOAA

Cauxa 6 - lllemy Ha COHYEBU KOJNEKTOPY U COOMPae Ha IOK0BHA BOAA
Figure 6 - Solar collectors and rain water accumulation
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UDC:744 43 CrtpyueH Tpyn

TEOPUNJA 3A MEIIAIBE U KIIACUOPUKAIINJA HA BOUTE
Anekcanpap lones', Karepuna /Iecnor!, 3opan I[anos!

AncTpakTt

Op nmpuyrHa IITO CeKoja WHAWBUYa T'M NepUMnpa W riefa OowTe
PasnuMyuHO, NOTPEOHO € Ja ce U3BPILM KiacupuKaiyja Ha 60UTe, ONUC Ha KOJIOP
NPOCTOPOT KOj C€ KOPUCTH M HUBHATA NMPUMEHA BO rpaduikara UHAyCTpUja U
rpacuukuoT au3ajH. [lopagu npobieMuTe KOU ce jaByBaaT NpU NEYATCHETO
ce pa3BUEHM TEOpHH 3a Mellame Ha GouTe, Co Led Aa ce NoAoOpH KBAIUTETOT
Ha OTMeYaTeHUOT MaTepHjajl, Kako W KBAJIMTETOT HA MPUKA30T Ha GoUTe Ha
expad. Bo 0Boj Tpyj ce npukaxkaHu KOJIOp IPOCTOpUTE, ynoTpebaTa Ha GouTe,
HMBHATa KJacuuKagyja 1 IpUMeHa BO MHAYCTpHjaTa.

Knyunn 36opoBu: csemauna, 6oja, KoAOp HpOCMOpU, Medwe,
neuamerse.

THEORY OF MIXTURE AND CLASIFICATION OF COLORS
Aleksandar Donev!, Katerina Despot!, Zoran Panov'

Abstract

Since each person perceive and see the colors in different way, it’s
necessary to be made color classification, description of the color space used
and their application in the graphic industry and graphic design. Because
of problems that occur during printing are developed theories about mixing
colors, in order to improve the quality of the printed material, and quality of
color on display screen. In this paper we presented color spaces, use of colors,
their classification and application in industry.

Key words: light, color, color spaces, mixture, printing.

1) ®akyarer 32 NPUPOAHN ¥ TEXHUYKK HayKH, Y HuBep3uter ,,['oue Temues* — [un
Faculty of Natural and Technical Sciences, Goce Delcev University - Stip
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Bosen

CBeToT BO KOjJUITO KMBeeMe € 000eH, a OouTe KOUIITO Td Tieflame
OKOJIy HAC IMPEKTHO BJIMjaaT Ha HAIWTE YyBCTBA U MMIpecun. bonure kouiro
ofroBapaaT elHM CO JAPYr'M KpeupaaT XapMOHMja M OajaHC W TpaBaT ja ce
YyBCTBYBaMe JI00po.

[Newyarapckara MHIYCTpHja ' KOPUCTH OOWTE 32 []a TW HATIPaBY NIeYaTeHUTE
MaTepujaiu MHOTY noedeKTrBHYU. BapamaTa 3a KBaJMTETOT Ha NeYaTeHUTE
MaTepujajiv KOM UM Ce UCTIOpavyBaaT Ha KIIMEHTUTE Ce 3roJIeMyBaaT MOCTOjaHo.
3a f1a ce 3a10BOJIAT OBUE Oapama, Ce BOBEyBaaT HOBU CTAHAPIM 32 KBAJIUTET.
3a aHanM3a U NpoLEHKa Ha GouTe € MOTPEOHO J1a MOKEME /1a T BUIUME, a 3a
TOA HU € TIOTpeGHa CBETIIMHA.

CaeriimHaTa KaKko 0oja

CoHueTo e mpyMapHUOT WM3BOp Koj emMuTHpa cBeTsimHa. [loBeketo of
00jeKTUTe BO OKOJIMHATA OKOJTY HAC HE EMUTHPAaT CBeTIIMHA. Tue npeTcTaByBaaT
T.H. CEKYHIapHU N3BOPH Ha CBETIIMHA M MOKEME JIa TH COTJIe/laMe HUB Y1 HUBHUTE
601 caMo JIOKOJIKY C€ OCBETJIEHH CO CBETJIMHA.

CeeTnMHaTa € 3padyeme KOe Ce JIBIKM MHOry Op30, NpHOJIMKHO
300.000 km/s. [ToToyHO KaskaHO, CBETIVHATA € COCTABEHA Of] €JIEKTPOMarHeTH!
ocUMIaMM KOUIITO Ce IIMPAT HajBOP Of HMBHMOT WM3BOP Kako OpaHOBH.
HajBaxxHu kapakTepucTuku Ha OpaHoBUTE ce (ppekBeHuujaTa (f), OpaHoBaTa
no/kuHa (M) U Gp3MHATA HA CBETIIMHATA (C).

BupyimBara cBeT/IMHA NpeTCTaByBa caMo Mall JIeJl Of €leKTPOMAarHeTHUOT
CHeKTap, OIHOCHO mpuommko 1% op BKymHOTO 3pauyewe Ha COHUETO.
BupnBara cBetyinHa ru ondaka GpaHoBuTe MosKHA o1 380 nm 70 MPUOIMKHO
700 nm ¥ BO 3aBUCHOCT Off IafileHaTa BPEJHOCT ce ofjpeflyBa 6ojaTta. Taka, Ha
npuMep, 6paHoBa jokuHa of 420 nm ofiroBapa Ha YUCTa BUOJIETOBA, [I0fieKa
nak 620 nm 6paHoBa OKKMHA OKOTO ja MprUMa Kako 4yucTa npseHa. Co momorn
Ha CTakJieHa Mpu3Ma U MyLUTale Ha CHOM Oesa CBeTJIMHA HU3 Hea, CBETJIMHATA
MOKE J1a Ce Pa3[ABOM Ha HEj3MHMTE KOJjop KommnoHeHTH. [lokpaj BupmmBaTa
CBETJIMHA, €JIEKTPOMAarHETHUOT CIEKTap T'M BKJy4YyBa M PauoOpaHOBUTE,
yJITPaBUOJIETOBUTE , MH(ppallpBeHNTE , X-3palyTe 1 Pyry TUMOBU HA 3paueHa.
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Cauxka 1 - Cnektap Ha BUyIMBaTa CBETJIVHA U Hej3MHA OpaHOBA IOJKMHA

BusyenHa nepuenuuja 3a 6ojara

BojaTa He Moxe fia ce cMeTa Kako KapaKTepUCTHKa He O0jeKT, Kako
mTO € Ha TpuMep HeroBata ¢opma. OBa MoOXeMme [a ro cMeTame Kako
CBOjCTBO Ha 00jeKTUTe jia arncopOupa M pedJeKTupa CBETIMHA Ha OfpefieHa
OpaHoBa fo/kKMHA. MoxeMe [la r'M BUEME caMO OOMTE KOM OfroBapaaT Ha
pedekTrpanaTa 6paHoOBa TOKMHA.

Jlokonky GenaTa CBET/IMHA IOCTUTHE JI0 HEKOj 00JEKT MOXKE Jia Ce CITYUH:

— IeJara CBeTJIMHA fa 6ujie ancopOupaHa — BO OBOj CIIy4aj Ke To riefgame
00jeKTOT KaKo IpH;

—  IeJara CBeTNIMHA 1a 6ufie pediieKThpaHa — BO OBOj ClTy4daj 00jeKTOT Ke TO
riiemame 6elr;

— IeJjara CBETJIMHA MOMWHYBa HU3 00jeKTOT — BO OBOj ciyyaj GojaTa Ha
CBETJIMHATA HE CE MEHYBA;

— JIeT Off CBeTJIMHATA ce arcopOmpa, a Jien ce pedaekTupa — riefame 6oja
4rja 060EHOCT 3aBUCH Off TOA KOM OPAHOBHM IOJKVHU ce pepIIeKTHpaHu,
a KOM ce ancopOupaHy;

— Jles Off CBETJIMHATA ce ancopOupa, a OCTaTOKOT Ce MPEHeCyBa - riefame
60ja urja 060EHOCT 3aBMCH Of TOA KOM OPaHOBY JIOJKVHU Ce arncopOupanu,
a KOU Ce NPEHECEHH;

—  Jles1 off CBETIMHATA ce pepIeKTUPA, 2 OCTATOKOT CE NPEHECYBa — M0]] OBHE
YCJIOBM ce MeHyBa 60jaTa Ha pedpIieKTUpaHaTa 1 IpeHeceHaTa CBETIIMHA.
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CBojcTBaTa Ha OCBETJIEHHOT 00jeKT YTBPAYBaaT KOj Of TOPEHABECHUTE
edexkTn HajBepojaTHO ke ce ciayun. CBeTnmHaTa Koja ce pedeKTupa Win
NPOMYIITA HA3 HEKOj 00jeKT ce MmpuMa MpeKy O4nTe U ce TpaHcgopmmpa BO
HEpPBHU UMITYJICH KO o Oy/IaT 9yBCTBOTO 32 60ja BO HAIIMOT MO30K.

Petrvnara Ha yoBeuKOTO OKO cofpku (poto ocernmBu Kenwu. [locTojar
[Ba BWIa HA KeJWU JIOUMPAHW BO (POTOPEUENTOPHMOT CJI0j — CTamuMEbaTa
(anrn. rods) m uyenmummara (aHIN. cones) Ce BHCOKOCTIENMjAJM3WPAHU 34
[eTEeKTHpame Ha CBeTJocHUTe 3pany. CramynmaTa OBO3MOXKYBAAT TIIEflamhe
npu mociaba CBET/IMHA, KAaKO Ha MpuMep HOKe npu MeceumHa. [lopagm Toa
IITO THE HE OBO3MOKYBAaT Tiieflarhe Ha 60U, Mpy BakBaTa mocyiaba CBeTIMHA
OKOTO €[MHCTBEHO MOXe Jia Mpeno3HaBa HMjaHcH Ha cuBo. [lojakara
CBETJIMHA T CTUMYJIPA YeunbaTa, OBO3MOKYBAjKM rOJieMa MPEnU3HOCT BO
NPENO3HABABETO HA OOUTE.

Mewamwe na 6oume

Adumueno mewmarwe na 6oume

AIMTUBHOTO MelIaibe Ha OGOWTe € MoflaBare Ha CBETJIMHA KOja Cé COCTOM
o] pa3imuHu Oou. JIOKOJKY I fofgagemMe cuTe OOM Off CHEKTApOT 3aeHO
TOramr JOOMEHWOT pe3ysTaT KOj HWe ro Tpepuunupame TpeTcTaByBa Oena
60ja. LlpBenara, 3ejieHaTa ¥ CHHATA Ce TPUTE MPUMApPHU aUTUBHYU Gou. Tue
ce TaKkaHape4YeHW eTHOTPETMHCKM O0M, OMpiejKu CKOpO ceKoja Off HUB 3a3eMa
€/lHa TPETUHA Of] CIIeKTapOoT. [ [pHHIMIIOT Ha aIMTHBHO Melllamke Ha GouTe MOKe
la ce WIyCTpUpa MHOTY JJOOPO CO TPH CBETJIEUKU AMOAW, Kajie CeKoja Of] HUB
OCBETITyBa MECTO Ha €KPAHOT CO €/IHa Off TPUTE MPUMAPHU TATHBHU OOU.

3eJieHa + IPBEeHa = XKOJITa
3elleHa + CHHA = IWjaH

CHWHA + IPBEHA = MareHTa

CHHA + LpBEHA + 3eJieHa = 6eJia
0€e3 CBeTJMHA = L[PHA

OBoj mpWHIMN Ce KOPUCTH Kaj KOJIOp TeJeBU3MjaTa, KOMIIjYTEPCKUTE
JIUCTIICH U CJI. 3a JIOOUBambe Ha CUTe OO Of] BUJJIUBUOT CIIEKTAp.

CyncmpakmueHno meuiarbe Ha Goume

Kaj cyncrpaktnBHOTO MeXame Ha OouTe, OApPEfieHn KOMIIOHEHTH
Ha OojaTta ce omg3emaar off O6enmata cBeT.iMHA. [JOKONKY ce OTCTpaHAT CHTe
KOMIIOHEHTH Ha 6ojaTa, pe3yJTaToT KOj ro TiieflaMe NMpeTCTaByBa HpHa 60ja.
Uujan, mareHTa W >KOnTa Cce TpUTE TPUMApPHU CYNCTPakTWBHU Oou.Tue
NpeTCTaByBaaT /IBe TPETUHCKMA 060U, OWMfIejKM ceKoja Off HUB MPEeTCTaByBa /IBe
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TPETUHHU Off BUAJMBUOT crnekTap. HuB Moxkeme fa ru gobueme co ofzeMarbe
Ha MPUMApPHUTE aJUTUBHU Oou of Oejla CBETJMHA (Ha MpUMEpP, CO MOMOLI Ha
¢unTep) UM CO MPEKJIONYBakbe HA CBETJIMHATA HA JIBE NPUMAapHU aUTUBHU
6ou. Ileyarapckure 60M ce MPOSUPHU CYINCTAHUM KOU (PyHKUMOHMPAAT KaKO
KOJIOp (pUIITPH.

Ha npumep, MOKOJKy MMame fIB€ TPAHCIAPEHTHU CYNCTAHLM KOU Ce
UCIIeyaTeH! eHa BP3 ApYra, Ha puMep >koJrta u nujad. CyncraHiara yCcrelHo
i ouIATpUpa CUHUOT U LIPBEHUOT /e Ofi 6eJaTa CBeTIAMHA U KaKo pe3yJTar ja
mobuBame 3elieHaTa cBeTyIMHA pediiekTrpaHa. Ha oBoj HaumH, nmedaTapckuTe
001 MMaaT OA3EMEHO /IBE TPETUHU Off KOJIOP KOMIIOHEHTHTE.

[MjaH + JKOJITa = 3eJleHa

3KOJITA + MareHTa = [pBeHa
MareHTa + IyjaH = CUHa

[MjaH + MareHTa + >K0JTa = [[pHa
6e3 60ja = Gema

Aemomunuuno meware na Goume

Komop cmukuTe ce mevaraT KOPUCTEjKM TM YETHUPUTE TMedaTapcKu
6ou: 1MjaH, MareHTa, KoJiTa u upHa. llpHaTta nedarapcka 60ja ja momo6pyBa
ocTpuHaTa W JjabounmHaTa Ha ciukuTe. OBa € moOpagu CBOjCTBaTa Ha
NUTMEHTUTE Ha XPOMAaTCKUTe 6ow, OWpiejku 1pHaTa 60ja Koja ce aobmBa co
CYNICTPAKTUBHOTO Melllalke Ha O0oWTe He € JIOBOJHO TeMHoupHa. Kaj odcer
[eYaTeHETO rojieMHAaTa Ha TOYKUATE 3aBUCH Of] nocakaHaTa o6oeHocT. Kora
ce ucrevyaTeH, TOUYKUTE Ha MHAMBUAYAIHUTE 00U Ce IEeTyMHO €[JHH /IO APYTH,
[EeTyMHO WJIM LEJIOCHO MCIeYaTeH! efJHU A0 ApyTHu. JIOKOJIKYy TW TorJefHeMe
TOYKHUTE NOJi MUKPOCKOIN MJIM JIyNa, I'M 3a0esie>KyBaMe O0UTe KOU ce JOOMBaaT
NpyU CYNCTPAaKTHBHOTO Memame. Kako u fa e, 6e3 Jyna uim MUKpPOCKOTI, Off
HOpPMaJIHA JlaJieyrHa, YOBEUYKOTO OKO HE MOXE Jla TM paclo3Hae moceGHHuTe
TOYKH. Bo 0BOj ciTydaj ucrneyaTeHnTe 60M ce MellaaT aguTHBHO. 3aeTHIYKOTO
QUTHBHO M CYNCTPAKTHBHO Mellalke Ha OOWTe ce HAPEeKyBa d8MOMUNUYHO
Meware Ha boume.

Cucremu 3a kiiacupukanuja Ha ooure

Cekoja nHAMBY/Ya TH Tieplenvipa 6ouTe Ha pa3nuieH HauuH. OnucoT of
HEKOJIIKY JITYHOCTHU 32 060€HOCTA Ha HEKOj IPEIMET MOKe JIa IOBEJIE 10 MHOTY
Pa3NMYHU Pe3yJTaTH.

Kako u pa e, Ha meyaTaunTe UM € NOTPeOEH CTaHAAPEH KPUTEPYM 3a
uaeHTn(rKanyja Ha 6ouTe. 3a OBaa IIeJ Ce BOCIIOCTABEHH MOBEKE pa3IMIHA
cuctemMn 3a kiacudukanmja Ha Oouwte. Hekom oj mpomsBoguTenuTe Ha
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rieyaTapcky 60M paBaT KaTajlo3u Ha G0MTE 1 UM 1aBaT UMHIbA, KAKO Ha IPUMEP
Novavit 4F 434. [Ipyru kopuctat 60m, kako mto ce HKS u Pantone. Kpyror
Ha 60ja e pyra oMol Moxe jia ce cocron off 6, 12, 24 unm noBeke JCIOBH.
Cure oBMe cuCTeMHM JlaBaaT BPEJHOCTH 32 OOOEHOCTA Ha ceKoja 60ja W MM
paBaat csoe uMe. Cenak, Tve HUKOrall He Ce LeJIOCHU U Haj4eCTO HECOOIBETHN
3a npecmeTky. Kako 1mTo BUoBMe, HalllaTa XpOMAaTCKa CeH3alllja 3aBUCH Off
CcUMyJlalljaTa Ha PELENTOPUTE BO HALIETO OKO, KOM CE OCETJIMBH Ha LPBEHO,
3esieHo u cuHo. [Topany oBa, 3a HeiBOCMHUCIEHA Kilacu(UKaLyja Ha Pa3IMuHUTE
60U, NOTPEOHU CE TPU BPEIHOCTH.

Ha npumep, 3enenata 60ja BO KOMITjyTEPCKUTE CHUCTEMH MOXKeE Jia ce
ommire kako: 3enena (G) =0 x red + 1 x green + 0 x blue nnm yire nokpaTko
G=0xR+1xG+0xB.

AKO TM HaygpramMe NpUMapHUTEe OOM KaKO HHUCKM BO KOOpPAMHATEH
cucTteM ce Jo0MBa TaKaHapeyeH KOJop npocTop. MHOry oj ekcrnepruTte
MMaaT AMCKYTHUPAHO OKOJIy CMCTEMMTE 3a Kiacu(ukauyja Ha 6oure U uMaar
BOCIIOCTABEHO Pa3JIMiHU IOMMU M MUCJIEHa KaKo Tpeba fia ce Kperpa efieH KOJIop
npoctop. Cure oBue KOJIOP MPOCTOPY UMAAT CBOM NMPERHOCTH U HEJOCTATOLN.
IToBekeTo KONOp MpOCTOpU C€ CTaHAAPAW3MPAHM WHTEpHALMOHAJHO. Tue
ce KOpHCTaT BO MHOT'Y MHAYCTPHMCH IPAaHKH, HA NIPUMEP BO MHAYCTpUjaTa 3a
60U U JIaKOBU, BO TEKCTUJIHATA MHIYCTpHja, BO MPOM3BOACTBOTO HA XpaHa U
mepuupHaTa. CIE cTaHgapoT 3a KOJop MpocTop € npudaTeH UpyM CBETOT
(xparenkara CIE noara ox “Commission Internationale de I’Eclairage”).

OBoj cucTeM v KOpUCTH NpoMeHsmBUTe X, Y U Z 3a ,,BpEHOCTHTE 3a
60ja” Hamecto R, G m B. O npakTryHM NpuivHA XPOMATCKUTE KOOPIUHATH
X Uy, Kako 1 (pakTOpOT 32 OCBETIIEHOCT Y CE OfpEefeHH Of] OBME KOOPAMHATH.
JlokanmjaTa Ha cekoja 60ja MoXKe fia ce AerHIpa NPeu3HO CO ynoTpedbara Ha
OBHE TPU KOOPAMHATH.

Boure k0j ja MMaaT McTaTa OCBETJIEHOCT MOXKE Jja C€ HaupTaar BO JBE
AMMEH3UM, OHOCHO BO eHa paMHuHa. [Ipecekor Ha CIE Kosjop mpocopoT BO
pamMHUHATa 32 ocBeTyieHocT HU ro faBa CIE mmjarpamoT Ha XpOMaTH4YHOCT.
Boute on cnekrapoTr ce Haj3acuTeHWTE O60M KOM MOXe Jla ce jAo0mjar 3a
ofpeneHa oboeHocT (O6paHoBa monkuHa). Tre ce HaoraaT Ha rpaHWIATa Ha
CIE nujarpamot Ha xpomatndocT. Ha cimkara 2.a. € mpukakaH CIeKTPaTHUOT
JIOKYC 3a€[HO CO COO/BETHHUTE OpaHOBM MOJKMHM BO HaHomeTpu. IIpaBaTa
JIMHWja KOjalToO TW moBp3yBa OpaHoBuTe AoykuaM 380 nm m 780 nm ce
HApeKyBa NypHnypHA AUHUJA.

LenTpanHaTa TpuxpoMaTrcKa efuHMIA T nMa koopauHatute X = 0.333 u
y =0.333. 3a oBa ja umame KpaTenkata E (eHeprucku criekTap) 3a mpuMapHATe
W3BOPY Ha CBETJIMHA W TIOHEKOram A (aXpoMaTCKH) BO CIIy4ajoT 3a 6ojara Ha
00jeKTOT.
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3acureHocTa Ha cuTe O60M ce 3rojieMyBa Off IEHTPAJHATA TPUXPOMTCKA
€/IMHUIIA KOH CIeKTpaITHMOT JTIoKyc. EBponickata ckama DIN 16 539 ja ormiryBa
MO3WIMjaTa 32 MECTOMOIOXK0AaTa Ha [IMjaH, MareHTa 1 3KOJITa 3a TPUOOJHOTO U
4eTUprOOjHOTO OhceT neuarterme. McTo Taka, ja medmHMpa MecTomonoxoara
Ha CYTNCTPAaKTUBHUTE CEKyHIapHM OOW: IpBeHa, 3ejieHa W cuHa. CIeaHUOT
AvjarpaM Ha XpOMaTHMYHOCT ja MOKaXkyBa Jokampjata Ha 6omte Bo DIN 16
539 ckanaTa, Kako M OIICErOT Ha OOM KOM MOXKE fia Ce JI00ME CO NeYyaTere.
OBaa pmucTpubynyja € MHOTY CIMYHA 32 CHUTE BPEIHOCTH Ha OCBETJIEHOCT.
BpengrocTrTe 32 060€HOCT MOXKeE /1a ce PEeNnpoAyMpaar co 4eTUpruO0ojHO oceT
nevaTeme co ynorpeba Ha Ha eBporckaTa ckana. bouTte HaBop of 0BOj fen
MO3Ke Jla ce MoOMjaT co TIOMOII Ha TOAaTHA CIenWjaTHA OOu.

¥

1450+, apo-3A0

a)

Cauka 2 - 2) BuzyenHo oceTnmBr 601 Bo pamHMHaTa 3a ocBeTiieHocT Ha CIE xomop
npocTopoT, 6) Orcer Ha PeNPOXYKTUBHUTE OOM MPU MEYATEHE CIOPEN €BPOIICKUOT
DIN 16 539 cranpapn

Criopepn, eBporicknotr DIN 16 539 cranpgapn, m3mMepeHu ce CIeHUBE
BpE/IHOCTH 32 60ja Ha OTNeYaTeHaTa XapTija U3MEPEHHU CO CIeKTpooTOMeTap:
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Tabeaa 1 - VIamepenu BpelHOCTH 3a 60ja HA OTMEYaTEeHa XapTuja

IIpumapun n Koopannatn Pakrop Ha
Gon OCBETJIEHOCT
CeKyHJIapHH - v Y

SKOJITa 0.437 0.494 77.8
MareHra 0.464 0.232 17.1
1jaH 0.153 0.196 219
SKOJITa-MareHTa 0.613 0.324 16.3
SKONITa-TMjaH 0.194 0.526 16.5
MareHTa-1yjaH 0.179 0.101 2.8

3aKay4oK

Ckopo cute 601 O] BUNIUBHUOT CIIEKTap MOXKe ja ce T0OMjaT Ha MOHUTOP,
co Melname Ha efHOTpeTrHCcKkuTe 60 (RGB), nofieka oTneuaTenn Ha XapTHja
ce o6mBaar co aseTperurckute 6ou (CMY) 1 KoprcTeme Ha [ipHaTa 60ja Kako
lofaTHa BO TevaTemeTo. Komop mpocropute ciyskart 3a TOUHO JepUHUpame
Ha 60WMTe M HMBHATA MOJI0K0A BO KOOPJIMHATEH CHCTEM, CO LeJ a ce AobujaT
03HaKM 3a 6ojaTa. Ha oBOj HauMH ce BpIM KaTeropmsanyja Ha 60UTe CIopesn
HEKOj Of] CTaHJapyuTe.

Criopey; 0Ba MOXKeMe J1a 3aKJIydrMe JieKa OTICeToT Ha OOU IITO T riefilame
CO OKO Off BUJJIMBUOT CIIEKTap Ha CBETIIMHA € TaJIeKy TOTr0JIeM Of OTICeTOT Ha
60u Kou ce riefaaT Ha MOHUTOP WJIM MOKe Jla ce OTrevaTaT Ha xapTtuja. Llenra
€ /1a ce fojae A0 MTo morojieM 6poj HAa GOW Off CIIEKTApPOT HA CBETJIMHA Kaj
MOHHUTOPHTE W OTHEUATEeHUTE MATEPH]jalii, KOUIITO MOXEe YOBEYKOTO OKO /ia
'l PETUCTPHPA, CO IITO Ke Ce 3roJieMr KBAJTUTETOT Ha IPMKA30T Ha 6ojaTa u Ke
MMaMe MHOTY TIOTOJIEM BHU3YeJIeH BIIeYaTOK.
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YIIPABYBAIGE CO IBPCT TEKCTUJIEH OTIIAQ
Camka I'otomeoBa', CunBana Kpcresa'

AncTpakTt

Kaxo pesyarar Ha pa3BojoT Ha KOH(PEKIUCKOTO MPOU3BOJICTBO, U MOKPA]
TOa 1UTO BO TMOCJIEAHUTE JIBE [0 TPH JCLCHUU € 3a0eie>kaH BUJIEH HarpeyioK
BO TEXHOJIOUIKUTE TPOLECH, 3HAYAjHO C€ 3rojieMyBa KOJMYMHATA HAa LBPCT
TEKCTWJIEH OTNaJ, IUTO MPETCTaByBa 3arpuKyBayku MpoOJeM 3a [AeHeLIHaTa
nyBrAM3anyja. CeramHaTa cocToj0a 3a MOCTAMYBake CO UBPCTUOT TEKCTUIIEH
oTnajg MoOXe ja ce KBanuuKyBa Kako HeperyjapHa M XaoTMuHa. BakBaTa
HETIOBOJIHA COCTOjOa ce MOJIKM Ha HEMOCTOCHETO HA CUCTEM 32 MHTEPUPAHO
yIpaByBame CO LBPCT TEKCTWJIEH OTMajl BO OMIUTHMHUATE. 3a [a Ce HaMUHE
0Baa HenpugaTiIruBa cocTojoa, BO TPYAOT € NMPETCTaBeH COBPEMEH NpHCTaN 3a
e(UKacCHO MEHAMPAae U PEAYLMPAEe HA UBPCTHOT TEKCTUIIEH OTHA.

Kuny4ynu 300poBu: mexcmuana unoycmpuja, KOHgeKuyucka uHoycmpuja,
co8pemer npucman, pedyyuparse, npepabomxa Ha omnao.

TEXTILE SOLID WASTE MANAGEMENT
Saska Golomeova', Silvana Krsteva!

Abstract

As aresult of the developments of apparel production, although in the last
two to three decades technological processes has been reported, the amounts
of solid textile waste has been significantly increased, which is a worrying
problem for today’s civilization. The current state of treatment of solid textile
waste can qualify as irregular and chaotic. This unfavorable situation is result
to lack of a system for integrated management of the solid textile waste in the
municipalities. To overcome this unacceptable situation, in this paper modern
approach for effectively managing and reducing of the solid textile waste is
presented.

1) TexHONOWIKO-TeXHUYKH (pakynTeT, Y HuBep3urer ,,['oue [demues - lltun, P. Makenonuja
Faculty of Technology University, ,,Goce Delcev* Stip, Republic of Macedonia
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Key words: textile industry, apparel industry, modern approach,
reduction, recycling of waste.

Bosen

TekcTunHaTa MHICTPUjA ce M3ABOjYBa KaKo €fJHA Of] TPaIUIMOHAIIHUTE
MHIyCTPUCKU TpaHKM Bo Pemybmmka Makenonuja. Toa Bo rosema mepa ro
[ieTepMUHMApPA HEj3UHMOT MPOCTOPEH Paclopefi, Kako Off aCleKT Ha 6pojoT Ha
npeTnpujaTjata 1 6pojoT Ha BpabOTEHUTE, TaKa 1 BO TOTJIe]] Ha 3aCTaleHoCTa
Ha OJIfIeNIUTE U FPYNUTE BO PAMKHUTE Ha OBaa MHIyCTPHUCKA TPAHKA.

TekcTunoT Bo XXMBOTHATA Cpe/HA € 3acTareH Bo rojema Mmepa. Mefyroa,
MMAajKu TO IpefiBUjT (haKTOT IeKa BO MOCTICIHUTE TOIMHU KyTTyBaunTe CTaHyBaaT
C€ MOYYBCTBUTEIIHA KOH XKUBOTHATA CPE/IMHA M TIPOU3BOJIUTE KOM MMAAT MOMAJIO
HITETHO BIIMjaHKe BP3 Hea, ce HaMeTHYBa OfIrOBOPHOCTA Kaj MPOU3BOJUTENNTE
3a:

— orpaHudyeHa ynorpeba Ha CYNCTAaHIMU KOUILTO Ce IITETHH 32 XKUBOTHATA

CpefnvHa;

— OrpaHMYyBale Ha CYNCTAHIMUTE KOWILITO CEe LITETHHU 3a 3[IpaBjeTo Ha

MOTPOILYBaYNTE;

—  OJIP>KJIMBO KOPHCTEHE Ha OCHOBHUTE CYPOBUHH — BOJIaTa U CHEPrujaTa;
— HaMaJlyBame Ha 3arajlyBareTo Ha BOJIATa U BO3AYXOT;
— 3rojleMeHa TIpuxXKa 3a OTNaJoT INTO MNpPOM3JIeTyBa Of TPOLECOT Ha

MPOU3BOJICTBO U MOSKHOCTA 33 HETOBO TIOBTOPHO YNOTPeOyBambe.

KonmyecTBOTO Ha TEKCTHIIEH OTIAJ] IITO CEKOjIHEBHO Ce 3rojieMyBa,
NPUTUCOKOT IITO TOj O BPILU BP3 XKMBOTHATA CPEIMHA, KAKO 1 HEMOBpaTHATa
3ary6a Ha BpeJIHA pecypcy U eHepruja npu NpoLecoT Ha HErOBO JIETIOHUpAE,
U3BEJIEeH COOJIBETHO WJIM HE, ja HaMeTHyBa MoTpebaTa Ofi BOBEyBame Ha
OJIP>KJIMBY HAYMHU Ha YIPaBYyBame CO TEKCTUIHUOT OTHa.

MomeHTaHATa COCTOj0a BO TEKCTHIIHATA MHAYCTPHja

lonemute TpaHcopManmMy KOWIITO HacTaHaa BO TEKCTUIIHATA
uHaycTpuja Ha Peny6muka MakeoHuja BO TpaH3MLUMOHUOT TEPHUOJ], CO
npomnarameTo Ha HEKOJIKYTe KPYITHU TEKCTUIIHU KOMIIJIEKCH, IOBEfI0a /10 TOJIEMU
CTPYKTYPHHM MPOMEHHU BO TOIJIE], HA aCOPTUMAHOT U 00EMOT Ha MOHY/aTa Ha
TEKCTHJIHM TNpou3BoAau. HekoramiHaTta penaTMBHO AOCTa AMBEp3UpHULpaHa
NPOU3BOJICTBEHA TporpamMa (Ol OCHOBHUTE CYpOBMHM - CHHTETWYKH BJIaKHA,
NpeKy MpefuBa Off MaMy4eH, BOJIHEH, CUHTETUYKM M MELIOBUT THI, NPEKy
6orara rnajgeTa Ha TKaeHUHU, 10 TOTOBM TEKCTUIIHM MPOU3BO/Y 32 Hajpa3InyHU
HaMEeHM) ce CBefle Ha MUHMMAIIHO MPOM3BOACTBO HAa IMpEfvBa W TKAGHWHU, a
3roJieMyBate Ha MPOU3BOJCTBOTO Ha 006JIeKa.

Ha rpacgukoHoT (civka 1) ce npeTcTaBeH! NHAEKCUTE Ha MHYCTPUCKOTO
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NPOU3BOJICTBO, OfI Kajie IUTO CE IJiefja ieKa MPOU3BOCTBOTO M M3BO30T Ha
TEKCTUJI M HaTaMy Ke ce 3aJip>Ki Ha PeJIaTHBHO HUCKO HMBO BO OfJHOC Ha
NPOU3BOICTBOTO M U3BO30T Ha obneka. [lopanu Toa, ce yBe3yBaaT cute BUOBU
BJIAKHA, NIPEINBA, TOTOBM TKACHWHU MJIM TUIETEHNHU CO PA3JIM4YeH CYPOBUHCKH
cocraB. Toa Hamara npu yBO30T Ha CypOBHMHUTE CTPOIO Jla CE NMPUMEHYBaaT
ekosolkuTe Kpurepuymu. IIpon3BOgCcTBOTO M M3BO30T Mak Ha obneka Ke
pacre co JOMMHAHTHA HACOYEHOCT KOH na3apot Ha EY.
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Cauxa 1 - VIHpieKCH Ha MHIYCTPHUCKO TIPOU3BOJICTBO
Fig.1 - Index of industrial production

M3B0O30T HA TEKCTUIIHUTE TIPOU3BOJIM HA TIa3apUTe HA PAa3BUCHUTE 3eMjU
Ke MOXe Jla ce OCTBapM CaMO aKO Ce WMCIOJIHYBaaT ONpEJiesieHn YCIIOBU Off
€KOJIOIIKY acmekT. [leHec, 3a KBAJNMTETEH TEKCTWJIH MPOM3BOJ] CE CMeTa
CcamMoO OHOj KOj BO LEJHMOT HWMKIIYC TPUAOHECYBa 3a 3alITUTA HA 3/IPaBjeTo
U CUTYPHOCTa Ha JyfeTo M Toa BO TEK Ha TPOU3BOJICTBOTO, ynoTpebdara,
OJIP>KYBakhEeTO M OJIOXKYBAHETO MO yNnoTpedara, OJHOCHO OCTBapyBame Ha
MPOU3BOJICTBO CO MUHKMMAJIHA MOTPOLIYBAYKA HA CHTE BUJOBU pecypcu, 6e3
HEraTWBHO BIIMjaHWE BP3 KOPMCHUKOT, OKOJIMHATA U OMIITECTBOTO, & KOU Ce
neduHUpaHu co Mef'yHApOIHUTE HOPMU 3a KBaJmTeT U ekosoruja [SO.

[Tpon3BOACTBOTO Ha TEKCTWUIIHM MPOM3BOAM BO HajrosieM nien (95%) ce
COCTOM Off TPOM3BOJICTBO HA Pa3HU BUOBM Ha o6Jieka. 3eMajKu To TpefBwI
(hakTOT fIeKa € JIOMMHAHTEH pa3BOjOT Ha KOH(EKIMCKaTa WHIYCTpHja,
HajroJieMy KOJIMYMHU Of] TeHEpUPAHUOT OTIajl TpUrnara BO rpynara Ha UBpCT
oTIIap.

169 |



DaxysTeT 3a MPUPOJHU U TEXHUIKY HAYKU
TTPUPOIHIM PECYPCH Y TEXHOIIOTUN Ynusepsuret «[one demues” — Itun

AHajiu3a HAa MOMEHTAJIHATA COCTOj0a CO YNPaByBameTO HA ILBPCT
TeKCTUJIeH 0Tnaj Bo KoH(eKIHucKaTa MHAYCTpHja

Bo pamkuTe Ha TeKCTHIIHATA MHAYCTPHja, OTHAOT BO IBPCTA arperaTtHa
cocTojba o MPOLECOT Ha TMOArOTOBKA Ha CYPOBU M HUBHOTO 0(DOPMYBaHkE BO
TEKCTHJICH MaTepHjall, I0TOA Off TPOM3BOACTBOTO HA TEXHUYKHU U WHAYCTPUCKA
TEKCTHII, KaKO U Of POM3BOAICTBOTO HA pa3HM BUIOBU 00JIEKA TO COUMHYBAaT
BJIAKHA, TIEJII, TPEIBa 1 OCTATONM Of] TNIETEHVHN W TKa€HWHM KOj HACTaHyBaaT
BO NpOIECOT Ha Kpoewe. OBOj OTMaj, BO (pUPMUTE CO 3a0KPY>KEH MpoIec Ha
NPOW3BOJICTBO, Ol TIPEAVBA, TUIETEHUHW, TKAGHWHA W CJI. HAjeKOHOMUYHO OU
O1II0 IOBTOPHO /2 ce Bpaka BO MPOM3BOJICTBOTO MO MAT HA PA3HMU MOCTAIKY Ha
PEeLMKIINpPAE.

AHKeTHWTe NCTpaKyBama Bo Permy6imka MakenoHnja mokaXkyBaaT eKka
HajrosieM Opoj Ha KOH(EKIWMCKM TpeTnpHjaThja ro ucpiaar OTHafOT MO
KPOEHETO, a MaJl € 6POjOT KOM I'0 COPTHPAAT MO CYPOBMHCKH COCTaB ¥ 60ja 1
O MpojjaBaat BO 3eMjaTa Wi BO cTpancTBO. OBOj OTNaj] 3a€/THO CO OCTAHATHOT
KOMYHAJIEH OTIajl JIOKAITHO ce cobupa u ce ncdplia Ha JISTIOHNHTE .

KomyHamHrOT BPCT OTMAJ € e[ieH Off OCHOBHUTE TEKOBH Ha OTMAJ IIITO Ce
coszpmaBaar (okoary 570,000 t/rogummo 3a 2004/2005 rop.), (Tabena 1 u cnmka
2).

Tabeaa 1 - TlpoueHTyasieH COCTAB HA KOMYHAJICH LIBPCT OTMaJ]

IIpoueneto
Bupn otmap, KOJIU9eCTBO
(t/roqguHa)
Buopa3srpaanms (oprancku) oTnaj 14 8.819
JpBo 15.454
XapTtuja v KapToH 68.113
ITnacTuka 54.949
Crakyno 20.033
Texkctun 16.599
Mertanu 14.882
MeloBUTO NaKkyBambe 12.592
Hpyr ornajy (KOMIUICKCHY TIPOU3BOJIU, UHEPTEH 42.929
Martepujall, Jpyry KaTeropun)
OrnaceH oTmaj off JOMaKUHCTBOTO 1.145
®dunu Meranu yectuuku (< 10 mm) 176.866
Bxynno komynaaen yepcm omnao 572.381

|17O



Faculty of Natural & Technical Sciences
NATURAL RESOURCES AND TECHNOLOGY Goce Delcev University — Stip

MpoueHTyaneH cocTas Ha KOMyHanHWOT oTnag B Buopasrpagnue (opraHcku) otnag
H pso

M Xaptwja w kapTad

M Mnacrura

M Crauno

M Tewctmn

2,7%
0.2% o Metanu
2% E MewosnTo nakysatse

i [ipyrotnan,

 Onaced 0TNag og AOMAKHHCTBOTO

i DuHn mewanm vecTiarm (< 10 mm)

Cauka 2 - IIpoueHTyaneH cOCTaB Ha IBPCTUOT KOMYHAJIEH OTIaf
Fig.2 - Percentage composition of municipal solid waste

Op BKYNHMOT KOMYHAJIEH OTHaj, Ha TEKCTUJIHMOT OTNAj My Ipumnaraar
2.9 %. Co npubmKysamweTo KOH EY 1 3ronemyBame Ha >KUBOTHUOT CTaHAAPH
ce OYeKyBa Jla ce 3roJieMy OTPOLIyBayKaTa Ha TEKCTUI M HPOU3BOICTBOTO HA
o0JeKa, a Toa Ke pe3ysITupa co 3rojleMyBatbe Ha BKYIIHUTE KOJIMYMHUA Ha IBPCT
TEKCTUIIEH OTMaf.

OBa HaMeTHYBa oTpeba Off NI3HAOT ke Ha COOJIBETHH PEIlieHja 32 HETOBO
OTCTpaHyBakbe WM NPEHAMEHa.

CoBpeMeH mnpucran 3a MeHapupame U peaynMpame Ha IBPCT
TeKCTHJIEH OTIAaj

TeKCTUIHMOT OTHaj, UCTOBPEMEHO MOCEAyBa €KOJIOUIKA M E€KOHOMCKa
KomrnoHeHTa. OBOj OTHajl HE € caMO I'eHepaTop Ha MOCJeAMLM BP3 XUBOTHATA
CpefiHa, TYKy MOXe fla ce OOHOBYBa M MOBTOPHO ja ce kopuctu. Cute
¢as3u Ha peynorpeda Ha TEKCTUJIHMOT OTMAfl, KOUIITO c€ ynoTpeOyBaaT 3a
NPOU3BOICTBO HA HOBY ITPOM3BO/M UJIM HA EHEPIHja, 0BO3MOXKYBAAT 3a4yBYBathe
Ha HEOOHOBJMBUTE NPUPOJHM pecypcu. Penukivpamero Ha TEKCTUIHHOT
0TI/ BO MOCJIEJHUTE TOJMHU € CE MOBEKE aKTYeJHO U Off €KOJIOLIKM ACHEKT
NPOLECOT € Of] HENPOLEH/IMBA BAXKHOCT. 3a Taa LeJl, TEKCTUIIHUOT OTNaj| Tpeda
la ce copTvpa M0 CypPOBMHCKM COCTaB M 60ja M [ja ce peuMKJIMpa Mo nar Ha
CeLIKabe, Pa3BJIaCcyBambe U KaKO BJIaKHA IOBTOPHO Jja CE€ BpaTH BO NPOLIECOT Ha
npefee, a MOJOLHA 1a Ce IPMMEHAAT NPOLECUTE Ha IVIETee WM TKaewe. OBa
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€ 0o 0COOEHO 3HAUEHE 32 TEKCTWIIHATE MPETIPHjaTHja KOM UMaaT 3a0Kpy>KeH
NpOLEC HA MPOU3BOACTBO (Of] BIIAKHO IO KOH(PEKUMCKHU POU3BON).

JIOKONIKY TEKCTWJIHHOT MaTepujal He € COPTHpaH IO CYypOBHHCKHU
cocTaB, a 0COOeHO He Mo 00ja, MOXe jla Ce PEeUUKIMpPa BO MeNl U MPUMEHN
BO TPJICKHUIITBOTO KAaKO M30JIAMOHEH MaTepujall WM 3a 3ajakKHyBame Ha
6ETOHOT, MOTOA BO aBTOMOOWJICKATa MHAYCTpHja (KOMIO3WUTHU MaTepujaiu,
HETKaeH TEKCTWJI 3a BHATPEIIHO OOJI0XYBame), MHAyCTpHjaTa 3a Mebed,
(myweuy, TanauuMpaH Me6els), Kako M MeNy 3a €IHOKPATHO BIMBAKE Ha
HEUYUCTOTUHU PACTBOPJMBU BO Bopa (0OMYHO O€jl MaMyyeH) WM HEYUCTOTHUU
PacTBOPJIMBU BO Macyo (OOMYHO O€sl CUHTETUYKM).

Pa3BuBameT0 Ha WHTETpUpaHO YNPaBYBaWke€ CO TEKCTWIHWMOT OTIAf
€ TMOBpP3aHO CO TMPECTPYKTYUpame Ha TEKCTUIHWUTE W KOH(EKIWCKUATE
npeTnpujaTvja ¥ CcO TIOfJUTame Ha EKOJIONIKATa CBECT Ha CO3/IaBauynTe Ha
otmay. OueKyBaHWUTE PE3yJATATH Of] MPECTPYKTYNPAHETO Ha KOH(EKIMCKaTa
WHIyCTpHja, 0COOGEHO BO MPOLECOT Ha MPUCTOCOOYBAHETO HA IUPEKTUBUTE 32
MHTETPUPAHO CIIPEUyBame M KOHTPOJIA HA 3arayBamkeTo ce e(PUKACHN MEepKU
3a CBElyBame Ha KOJIMYECTBATA HAa OTMAJ Ha MUHUMYM, T.€. 32 MOe(pUKACHO
HCKOPUCTYBAaHe Ha CYPOBUHCKHUTE MAaTEPUjalIi U HA EHEPTHUjaTa, MOMHTEH3UBHO
WHTEPHO WJIM HAJBOPEIIHO DPEUWKIVpamke Ha TEKOBUTE Ha MaTepujaiu Off
NPOW3BOJICTBOTO, HEYyTpaJM3alyja Ha OMACHWUTE CYICTAHIWW TIpe] HUBHO
[IETIOHNMPAE U CTPOTO CENapaTHO OTCTPAaHYBame/ IETIOHNPAHE HA OMTACHHUOT U
HEOIIACHUOT OTIA/.

Co 1en a ce 0BO3MOXM Haj0e30€MHO M HajeKOHOMIYHO OTCTPaHYBamke
Ha OTIAIOT BO MHCTAIAIMITE KOM Ce HAajOJMCKY I0 MECTOTO Ha CO3/IaBambe Ha
OTIAJIOT, KAKO W KOPUCTEHE HAa HAjCOOABETHN METOAN M TEXHOJIOTMH CO KOU
ce 06e30e/yBa BUICOKO HMBO Ha 3aIITUTA HAa >KMBOTHATA CpPEAWHA, KUBOTOT U
3[paBjeTo Ha JIyeTO, HEOMXOHO € O0jeKTUTE M MHCTAIAINNTE HAMEHETH 3a
OTCTpaHyBamke Ha OTHAJIOT Aa ce Mef'yceOHO OBP3aHM BO MHTErpHUpaHa Mpeska
3a OTCTpaHyBame Ha oTnaoT. OBaa MHTErpupaHa Mpeska 06e36e/1yBa COOf[BETHA
KOOPJIMHAIM]ja ToMely CO3[]aBadoT / MOCEyBavoOT Ha OTIIAJl, TPETIPHjaTHETO 3a
cobupame W TPAHCTIOPTHUPAkE Ha OTMAJIOT U MPETNPHjaTHETOo 3a mpepaboTka
Ha oTmayior. Ha cimka 3 e mpeTcTaBeHa MHTErprpaHa Mpexa 3a epuKacHO
MEHaMpame Ha [BPCTHUOT TEKCTWIJIEH OTMajl CO3AajieH NMpU KOH(EKIUCKOTO
MPOM3BOJICTBO.

3a KoH(peKIMCKNUTE TpeTnpHjaThja € MOSKOHOMHYHO fa TM KOpHCTaT
yCIlyTUTE Ha TMPEeTNpujaTHjaTa, YMjalliTO OCHOBHA JIEJHOCT € mpepaboTKa Ha
TEKCTUJIHUOT OTIIAJ,.
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Co3aaBay Ha TEKCTHAEH 0TNaD,

KoHbekucko npeTnpujaTiie

[ _» :
Knacudwmuppa ¥TBpaYBa CHNagMpe He
mecTa

Cenextupa

cnoped Mvetara Ha KEPERTERHETIIN
oTnag ™ Ha 0Tag ¥ npegsmperisa
Ta@ HemEHs

NOCERYEa TEXHH-KE ONPEMa 54 MpepalioTka

v

MNpepaboTyea TEKCTHMNEH OTNAA0T
BT pHiaHO HOXOPHOTY B dthe

EHEPIRICXD MOXOPHETYE ke

HE NOCEYB A TEXHKHKE ONPEna 8
npepatoTka

k.
Mpegasa

CoDypaY Ha TERCTIIEH 0TNag,

MpeTnpuiaTie 3a cofiuparse 1
TRAHCNOPTHPAHE HE oA

TpaHcnopTHpa

¥

MpeTnpHjatHe co 0CHOBHA AEHOCT

e

TRETMREHEE Ha OTNEA KOj HE MoKE
MOETOPHO A& ce Npepabioryes

NpepaboTYBatLe HA TEKETHAEH
oTnag,

- harepHia AHO HOKOPMOTY ke
Aenonupate Ha - Basprercro nempreyrane
AENOHMR 1
THETMPAS HE OTNS) KO HE MOKE

NOBTORHO A& ce NpepatoTysa

Cauka 3 - lllema Ha MHTErpUpaHa MpesKa 3a e(PUKaCHO MEHAINPamhe Ha IIBPCTHOT
TEKCTUIIEH OTNAJ| CO3aieH MPY KOH(EKIMCKOTO NPOM3BOJICTBO
Fig. 3 - Scheme of integrated network for effective management of solid textile

waste generated in apparel production
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3akiay4oK
CoBpeMeHHOT MpUCTan 3a YNpaByBame CO LBPCT TEKCTUIICH OTHaj| Ke

OBO3MO2KMN:

CmanyBame Ha KOJMUYMHHUTE W BUJIOBUTE HAa CO3[I[IeH LBPCT TEKCTUIIEH
OTIHaJ], CO CIPOBE/yBabe HAa PeryJIapHu MOCTAIKU;

CnpeuyBare Ha 3arayBal-eTo Ha XXMBOTHATA CPEJIMHA U MPUPO.ATa;
EniMuHMpare Ha MOKHOCTA 33 HapyLLIyBakbe Ha 3[[paBjeTo Ha JIyfeTo;
3auyByBame Ha IPUPOJTHUTE PecypcH (MaTepHjaliHi U EHEPreTCKM), KaKo
n 00e30e/yBambe Ha KPY>KHO JIBIKEH:-¢ Ha MaTepujaTa U eHeprujata Bo
NpUpoIaTa;

CMasyBarbe Ha TPOLUOLUTE 33 PaKyBambe CO TEKCTUIHUOT OTIAjl U HEFOBO
MOBTOPHO KOPUCTEHE KaKO MOTEHIUjaTHA CYPOBHUHA.

ExoHOMCKa KOpHUCT 071 NOBTOPHA YNOTpeda 1 npepaboTKa Ha TEKCTUITHUOT
oTnap

3roseMyBae Ha KOHKYPETHOCTA U TPO(PUTAOMITHOCTA Ha KOH(DEKIIMCKUTE
npeTnpujaTuja.
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UDC: 677:017 OpurvHaneH HaydeH TPYyH

INPUMEHA HA NIPETITPOU3BOJHUN TECTOBU 3A
UCIIATYBABE HA KBAJIUTET HA TEPMOIUVIACTUYHUA
MEI'YIIOCTABU BO KOH®EKIIUCKATA UHOYCTPUJA

Camka I'otomeosa!, I'opan [IemGocku®

AncTpakTt

[Ipetnpon3BoHNUTE TECTUPAHA CE Off CYLITHHCKA BASKHOCT 32 OfIpe/lyBathe
Ha KBAJIUTETOT HA OCHOBHUTE U MMOMOLIHUTE MAaTEPUjalli KO ce ynoTpeOyBaaT
BO KOH(peKuucKaTa uHaycTpuja. MlcnuTyBameTo Ha KBaIMTATUBHUTE CBOjCTBA
Ha MefynocTaBUTe 1 HUBHATA CIIOpe0a OBO3MOXKYBA /1a Ce HaNpaBy NpaBUJIeH
n300p Ha TEPMOIJIACTUYHA MEryNocTaBa BO NMPOM3BOACTBOTO Ha objeka. Bo
TPY/IOT Ce€ HANpaBeHW HEKOJKY MPETIPOM3BOJHM TECTOBU 32 HMCIHUTYBAHE
Ha KBAJMTETOT HA TEPMOIUIACTUYHM MEFyNOCTaBM HAMEHETH 3a MaplyjasiHO
(pukcupame Ha Malka Komryna. TecToBuTe ce HampaBeHU 3a HCIUTYBaHE
Ha CJe[HMBE CBOJCTBA: jauMHa Ha CIOjOT NMOMely OCHOBHATa TKAaGHWHA W
TEPMOIUIACTMYHATA MEFynocTaBa Nped W MO Tepewe, JUMEH3MOHAIHUTE
NpOMEHM Ha (PUKCUpPAHUTE JIAMUHATH Tpef M MO Nepeme, UCIIUTYBalke Ha
nojaBa Ha MUTpalyja HA TEPMOIMJIACTUYHATA CMOJIA BP3 JIMLETO HA OCHOBHATA
TkaeHuHa (strike-through) wnmu Bp3 onaumnata nHa MefymoctaBaTa (strike-
back). HMcnuryBaHu ce TpW TEepMOIUIACTUYHM METryNOCTaBU Off Pa3INIHU
NPOU3BOAMTENM M BP3 OCHOBA Ha MOOMEHHWTE PE3yJTaTH € HanpaBeH KpaeH
n360p Ha TEPMOIUIACTMYHA METYNOCTaBa 3a NapLMjaTHO (PUKCUPAHbe HA MaIlKa
KolyJja. YCJIOBUTE Ha (DUKCHpame Ce YCBOGHM Bp3 OCHOBA Ha YCIIOBHUTE
HaBeJIeHM BO crielpmKalMUTE Ha ME'yIOCTaBUTE M OCHOBHATA TKACHUHA.

Kiyunu 3060pOBU: mepMONAACMUYHA MeEYNOCMABA, Ja4UuHA HA CHOJ,
OUMEHIUOHAAHU NPOMEHU, MUPAUUJA HA CMOAA.

1) TexHonomKo-TeXHUIKN hakyareT, Y HUBep3uTeT ,,[one [emues® - lltumn, P. Makenonuja
Faculty of Technology and Technique, University, ,,Goce Del¢ev Stip, Republic of
Macedonia
2) TexHONOUWKO-MeTANypIIKU hakynreT, YHusep3ureT ,,CB. Kupun u Meronuj* Iltum, P.
Makenonuja
Faculty of Technology and Metallurgy, University “Sts. Cyril and Methodius”, Skopje, R.
Macedonia
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APPLICATION OF PRE-PRODUCTION TESTS FOR
EXAMINATION OF FUSIBLE INTERLINING QUALITY IN
CLOTHING INDUSTRY

Saska Golomeova', Goran Demboski 2

Abstract

Pre-production testing is essential to determine quality of support and
basic materials in clothing industry. The examination of the quality of different
types fusible interlining or interlining from different producers and their
comparison allows to make a proper selection of fusible interlining in the
clothing production. In this study, several pre-production tests are performed
for examination of interlining quality for man’s shirt. The tests were made
to examine the following characteristics: bonding strength before and after
laundering, dimensional change before and after laundering, strike-through,
strike-back as the key quality characteristics of fusible interlining. Three
fusible interlinings from different producers are tested, and based on the
obtained results final selection of fusible interlining is made.

Key words: fusible interlining, bonding strength, dimensional change,
strike-through, strike-back.

1. Bosex

TepmomnacTrnyHaTa MefynocTaBa € MOMOIIEH TEKCTUIIEH MaTepHjall Koj
Cce KOpHCTU 3a 3rojieMyBarme Ha MOCTOjaHOCTa Ha (popMmara M €CTeTCKHOT
00JIMK Ha obJiekaTa, MoToa CTAaOUIM3UPAKE HA NPOU3BOJOT HA UCTETHYBAHE
u aedopmaimja, MOgoOpyBake HAa TAKTWIHWTE CBOjCTBA HAa TKaeHWHATA,
U30erHyBambe Ha HaOMpawke Ha LIEBOT, MOJIECHO LIMEHE U NOJ0OpyBame Ha
CBOjCTBATAa IIPH OIPXKyBas-e. 3a /1a Ce IIOCTUTHE CETO OBa € MOTPeOHA KBAIMTETHA
TEPMOIUTACTMYHA MelynocTaBa Koja Ke Owjge KOMNaTHOWIIHA CO OCHOBHATa
TKaeHWHA W CO OCTaHATUTE MaTEepHjalii KoM ce ymoTpeOyBaaT 3a m3paboTKa
Ha 006JieKaTa, ako cakame OPUTMHAJIHMOT U3TJIE]] M COO[IBETHUTE CBOjCTBA fia ce
3ajIpKaT MOIONT BPEMEHCKHY TIepHof] py yrnoTpedara u ofpxkyBameTo (Aldrich
et al., 2007, Cooklin, 1990).

3a  yTBpAyBame€ Ha  KBaJATETOT W  KOMIIATUOMIIHOCTA  HA
TEPMOITACTHYHATA MEf'yIIOCTaBa HA OCHOBHATA TKa€HWHA, O TOJIeMa BasKHOCT
C€ TPETNPOM3BOJICTBEHNTE TECTOBU 33 WCIWMTYBAFke€ HAa HEj3WHMTE CBOjCTBA
M CBOjCTBaTa Ha JIAMWHATOT Off OCHOBHA TKaeHWHA W TEPMOIUIACTHYHA
Mmefynoctasa. [I[pumeHaTa Ha PETNPOM3BOHUTE TECTOBM BO paHaTa (haza Ha
pa3BojoT Ha npou3Bop; oBo3MoxKyBa (Frederiksen, 1999):
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— OflpellyBalbe Ha JIMMEH3VOHATHWTE TPOMEHHM Tpel W MO TPOLEecoT Ha
nepeme;

— OfpeliyBalk€ Ha jauyMHATA HA CHOJOT TIOMery TKaeHWHaTa |
TEPMOIIACTYHATA METYNIOCTaBa;

— m300p Ha TepMOIUIaCTMYHAa MefyrnocTaBa Koja Ke TpujoHece 3a
MPOU3BOJICTBO HA BUCOKOKBAJIMTETEH NIPOU3BOI;

—  71a ce OMpeyiesy A IMa HeKOj IPYT TIOTeHIMjajieH MpoOsieM KOj MOXKe Jia
BJIMjae BP3 KBAIUTETOT Ha 00JIeKara.

2. Marepujaja u MeToq Ha padoTa

Bo TpynoT ce HarmpaBeHn HEKOJTY PETIPON3BOIHY TECTOBH 32 ICTIUTYBAHE
Ha KBAJIMTATHBHUTE CBOJCTBA HA TEPMOIJIACTUYHUTE MErylmoCTaBU KOU
NpeTCTaByBaaT KPUTEPUYMH BP3 OCHOBA HA KOW € HAalpaBeH KPajHUoT M360p Ha
TEPMOIUTACTHYHA Mel'yIIOCTaBa 3a MaplyjatHoO (PUKCHparke Ha Malllka KOITyJa.
TecToBM ce HampaBeHW 3a UCTIMTYBAHE Ha CJIE[IHMBE CBOjCTBA: jauWHA HA CIIOj
nomery TKaeHUHATA U TEPMOIITIACTUYHATA METyIIOCTaBa NMpef 1 MOCIIe TPOLECOT
Ha Tiepeme, MUrpanyja Ha TepMOIUIACTUYHATA MefyrnocTaBa Ha JIMIETO Ha
TkaeHnHaTa (strike—through) m onaumnara Ha mefynocrtaBaTa (strike—back)
M WCTUTYBalke HA IMMEH3MOHATHATA CTaOMIIHOCT Ha OCHOBHATA TKAGHWHA U
(PUKCUpPAHUTE JIAMUHATH.

HcrmryBann ce TpW TEpPMOMJIACTMYHM MeECYNOCTaBU Off Pa3iInIHU
NpOW3BOINTENM (PUKCUPAHU HA €fIeH THI Ha OCHOBHA TKaeHWHA 3a M3paboTKa
Ha Malka Kouryja. TeXHHYKWTe KapaKTepUCTHKN Ha OCHOBHATA TKACHWHA
M TEPMOIJIACTUYHMTE MerynocTaBu ce jajieHn Bo Tabema 1 m Tabema 2.
YcnoBuTe Ha (PUKCUPAHE C€ YCBOSHW BP3 OCHOBA Ha MPETOpavaHUTe yCIOBU
Ha (PUKCHpame Of] CTpaHa Ha MPOM3BOAUTENNTE Ha MerymoctaBuTe. OTTyKa,
(pUKCUPamEeTO HA TPUMEpPOLUTE € HaNpaBeHO Ha CIEIHMBE TapaMeTpu:
temreparypa 160°C, mputucok 2 bar m Bpeme o 15 s. [Ipumeporure ce
¢pukcupany Ha KOHTHHYnpaHa npeca ,,Gygli* Tum TPREM751R.

2.1. UcnutyBame HA jaurHa HA CIOoj

HcnmryBameTo Ha jaunHaTa Ha CHOjOT TPef] W MO Mepemhe € HANpPaBeHO
cnopen crasfaapaot ASTM D 2724 — 03. VicnuTyBaHU ce 10 IeCT PUMEPOLA
3a ceKoja TepMOIUIaCTMYHA Me'yIIoCcTaBa, TpPY MIPUMEPOLIU TIPEf Nepewe U TpH
NpUMEpOILH 1o niepere. CKpoeHnTe MpUMEepoI ce co fuMeH3un 76 mm x 200
mm. JaynHaTa Ha CHOjOT € MEepeHa Ha [MHAMOMETap 3a Mepeme Ha jaurHa
Tinius Olsen HT 45. IIpouecoT Ha (puKcrpame € n3BefieH Bo (pabpuiKy yCIIoBA
(ASTM D 2724,2003).
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2.2. UcniutyBame Ha TUMEH3UOHATHUTE TPOMEHH

3a ucmMTyBame Ha IMMEH3UOHAJIHUTE MPOMEHN € MPUMEHET CTaHAapfioT
BS EN ISO 3759:1995. IlpumeporuTe 3a UCTIMTYBalke HA JUMEH3NOHATHATE
npomenn ce co aumenznu 500 mm x 500 mm. Ha npumeponuTe ce o3HaueHn
TPY Tapa Ha TOYKW, BO TIpaBel HA OCHOBATA W jaTOKOT HAa MPUMEPOKOT.
Pacrojannero momery Toukute e 400 mm, a no3uipjaTa Ha TOUYKUTE Of] paboBUTE
Ha mpuMepokoT € Ha 50 mm. O3HauyBamkeTO HA MMPUMEPOLNTE 32 NCTIUTYBAHE
€ nmpukaxkaHo Ha cnuka 1. Tectupanu ce Tpu pukcvpaHu MpUMEPOLM, MO
efleH NPUMEpOK Of OCHOBHATAa TKaeHWHA (PUKCHPAH CO TEPMOIUIACTHYHA
MefymnocTaBa of] ceKoe NpeTnpujaTrie 1 efeH MPUMEPOK Off OCHOBHA TKASHWHA.
ITo mcrmTyBameTOo Ha AMMEH3MOHAJIHWUTE MPOMEHH Tocie (PUKCHpame Ha
NPUMEPOLINTE, HATIPABEHO € M UCTINTYBaH-¢ Ha IMMEH3NOHAHUTE TPOMEHH TI0
nporecoT Ha mepewe. [IpuMeponuTe ce mepeHn npyu HaBEfIEHUTE YCIOBH BO
crarnapnot ASTM D 2724 -03 (ASTM D 2724,2003, BS EN ISO 3759 1995).

2.3. UcnutyBame Ha strike—through u strike-back

[MpumeponuTe 32 UICIIUTYBaKbE HA MUTPaLMja HA TEPMOIUIACTHYHA CMOJIA Ha
JMeTo Ha TKaeHuHaTa (strike—through) m onaunHara Ha MefymocTaBara (strike—
back) ce ckpoenn Bo fumen3un 76 mm x 200 mm. 3a nucnutyBame Ha strike—
through, mprMepok cocTaBeH o] TKaeHWHA ¥ TEPMOTIIIACTUYHA ME'yIIoCTaBa ce
NPEKJIONYBa Ha MOJIOBUHA CO TKAGHWHATA Of] BHATPEIIHATA CTPaHa, KaKo IITO €
NPUKaXKaHO Ha ciivKa 2. Baka npekJoneHnoT NpUMepoK € MyIITeH Ja MOMHHE
HM3 KOHTHHYUpaHaTa Npeca 3a (PUKCUparbe 1 1Mo (PUKCUPAmhETO € OCTaBEeH Jia ce
oJlaJi Ha COOHA TeMnepaTypa. AKO IBeTe TIOJIOBUHH Off OJIaIcHUOT MPUMEPOK Ce
CJIeTIeHH TOTalll Ma MUTpalija Ha TePMOIUIACTUYHATA CMOJIA Ha TIOBPIIMHATA
Ha TKaeHWHaTa, offHOCHO strike-through. Mcrara nocranka e moBTopeHa u 3a
ucrtmTyBame Ha strike-back, camo mTO BO 0BOj Cilyuyaj NMpeUMITyBakETO Ha
NPUMEPOKOT € CO TepMOIIACTUYHATA MefynocTaBa Of BHATPEUIHATA CTpaHa

(http://findarticles.com, 1999).

3. Pe3ynraTu u gMcKycHja

BpenHocTuTe 3a jaunHa Ha crioj Ha (PMKCUPAHUTE MPUMEPOLIH, TIPEJT U 110
nepeme, ce MpruKakanu Bo Tabena 3. [IpukakaHara jaunHa Ha CIIOj Mpef U 1o
nepeme e NpecMeTaHa Kako CpejiHa BPEJHOCT Off U3MEPEHNUTE jauMHU Ha CTI0j Ha
UCTIUTYBAHUTE TIPUMEPOLH.

Op poGueHnTe pe3ynTaTd Off WCIUATYBAWKETO HA jaurHaTa CIOj Tpef
nepeme MOXKe Jia ce 3abelieXku IeKa HajrojiemMa jaurHa Ha CI0j CO OCHOBHATa
TKAacHWHA OCTBapyBa TEPMOIUIACTUYHATA MelylocTaBa Off MPOU3BOIAUTENOT
,.JFreudenberg®,a HajMara TepMOIUTACTUYHATA METyTTOCTABA O TPOU3BOAUTEIIOT
»Wendler. [lomefy jaumHaTta Ha cmoj Ha MefymocTaBute ,Freudenberg®
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n ,Staflex*, Hema Hekoja 3HavajHa pasnuka. Kaj jaunHuTe Ha cmoj momery
NpUMEPOLIUTE UCTIMTYBAHU TIO TIepere ce 3a0eliekyBa JieKa HajrojiemMa jaunHa
Ha CIoj MOKaxkyBa MmerymoctaBarta ,.Freudenberg™, a Hema Hekoja 3HauajHa
pasnvka momely jauyMHWTE Ha CMOj HA TEPMOIJIACMYHUTE MelyImoCTaBH
»Wendler u ,,Staflex”“. Ako HarrpaBuMme criopef0a Ha jadylMHUTE Ha CIIOj TIPef 1
10 Mepee 3a CeK0ja TepMOIUIaCTIYHA Mef'yrocTaBa, ce 3abeliexyBa ieka Kaj
npuMepoimTe pUKcupanu co merymnocrasure ,, Wendler* u ,,Staflex* jaunnara
Ha CI0j € ToMaJia Mo MPOLECOT Ha Nepebe, ojieKa Kaj npuMeponuTe hUKCUpaHu
co merymocrapata ,,Freudenberg® e moronema. Tpeba jjla ce HamoMmeHe jieKa
BO coryacHocT co crangapnot ASTM 2724-03, npuMmepolLTe NCNUTYBAaHN IO
nepeme ce neraany. Cropes IMTepaTypHUTE TMOIATOLM MO Nepehe HACTaHyBa
omarame Ha jauMHaTa Ha CIOjOT, HO TIO TIeTJIamke jloara M0 3rojieMyBambe Ha
jaumHara ([dem6oBcku et al,1993). 3romemyBameTo Ha jaumHaTa Ha CIHOjOT
KaKO Pe3yJITaT Ha MErJialeTo ce JIOJXKM, Tpefl ¢, Ha KOHCONWIaluja Ha
TEPMOTIACTMYHATA CMOJIa KaKO Pe3yJITaT Ha JIejCTBOTO Ha TeMIeparypara u
NPUTHUCOKOT BO MPOIIECOT HA TETIIame.

Bo cranpapauTe 3a nCcnuTyBame jaurHa Ha CMOj Kaj TEPMOMIIACTUYHUTE
MefynocTaBM He ce HaBelyBa MHHMMaiHaTa jauymHa Ha crmoj. Cemak BoO
JMTepaTypaTa MOXKe Jia Ce HajiaT MofaToONy JieKa jaunHaTa Ha CHOjOT TIOMery
TEPMOTIACTHMYHATA ME'YIIOCTaBa ¥ OCHOBHATA TKACHWHA 33 MPOU3BOJICTBO HA
MaIlka Komryna Tpeba ga 6uage muanmym 2 N/cm (http:// www.fmv.se., 2011).
Op mpecMeTaHNTe CPEefHN BPETHOCTH 32 jaurHa Ha CII0j, MPUKasKaHM Ha CIIMKa
3, ce yTBpAyBa fieka caMo MerymoctaBara ,,Freudenberg mro nma jaunna Ha
cnoj Hajg 2 N/cm u nipet 1 1o iepewe, Merynocrasara ,, Wendler* Boomruro He
ja ToCTUTHYBa MUHMMaJTHaTa jaunHa off 2 N/cm, a Mefynocrasara ,,Staflex* ja
HaJIMMHYBa OBaa MUHMMAJIHA jaulHa CaMO NpeJ] MPOLIECOT Ha Mepehe.

PesynraTture o HampaBeHMOT EKCINEPUMEHT 3a WCNUTYBalke Ha
JIMMEH3MOHATHUTE TIPOMEHU TTOKaXKaa Jieka pacTOjaHueTo TIoMel'y 03HAUCHUTE
TOUKHM Ha TPETUPAHUTE MIPUMEPOLIU, TTO MTPOLIECOT (PUKCUPALE U NIEPEHHE, € UCTO
KaKO W TIpeJ] HIBHOTO TPETHPambe, CO IITO Ce JJOKaXKyBa JieKa He HaCTaHyBaaT
HUKAKBH JIMMEH3MOHAJIHM MPOMEHM MpU aluiMKalyja Ha creuudpulipaHuTe
napaMeTpu 3a (PUKCHpare U TPH MPOLECOT Ha nepembe. O UCTUTYBAKETO U
OJ] OHA IITO TO MOKaXkaa pe3yJITaTUTe MOXKE Jla Ce 3aKJyUM JileKa OCHOBHATA
TKACHWHA U TEPMOIUTACTUYHUTE MElYIOCTaBU CE JJMMEH3MOHAIHO CTAOWIIHU.
AKO /IBETe KOMIIOHEHTH BO JIAMMHATOT WMaaT pa3jiMyHa CMOCOOHOCT 3a
cobupare Ke ce CITyuH IMMEH3NOHATIHA TIPOMEHa TOJ1 IEjCTBO Ha KOMITOHEHTaTa
KOja “Ma TIoroJieMa CoCOOHOCT 3a JIMMEH3MOHAJTHA IPOMEHa.

Opn WMCTMTYBamkeTO HA MUTpalyjaTa Ha TepMOIUIACTUYHATA CMOJa Ha
JMLETO Ha TKaeHuHata, strike-through, n Ha onmaumnaTa Ha MefymnocrtaBaTa,
strike-back, ce yTBpyu feka Kaj HAEJHA TEPMOIJIACTHYHA MeryrnocTaBa Hema
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HUKAKBO TIOMHMHYBalbh¢ HAa TEPMOIUIACTUYHATA CMOJIA HUTY HA JIMLIETO Ha
TKaeHMHATa, HUTY Ha ONavyrMHaTa Ha Mefymocrapara.

CuTe Mef'ynocTaBy I' TOCeyBaaT MOTPEOHUTE CBOjCTBA 32 HUBHA IPUMEHA
BO TIPOLIECOT HA MapIMjaliHO (pUKCHpame Ha Malllka KOIIyJa BO OfHOC Ha
JIMMEH3MOHATHATA CTAOWITHOCT U MUTPAlMjaTa Ha TEPMOTIITACTUYHATA CMOJIA, HO
BO OJTHOC Ha MOCTaBeHATa jaurHa Ha CTOj caMo MefymnocTraBarta ,,Freudenberg®
ja HaIMUHYBa MUHAMAJTHATA jaurHa off 2N/cm 1 pef ¥ 10 POLIECOT Ha TIEpeme.
Bp3 ocHOBa Ha pe3yJTaTUTE OJi HANPaBEHWTE MPETIPOU3BOJHA TECTOBU M
HanpaBeHaTa aHaiM3a HAIIMOT M300p HAa TEpPMOIUIACTMYHA MelyrmocTaBa e
MerynocTaBarta ofi Ipon3BoUTeNOT ,,Freudenberg®.

3aKkay4oK
Op oHa 1ITO Gelle NCNMTYBAHO M AHAIIM3UPAHO BO OBOj TPY/ MOXeE Jia ce
3aKITyYu:

1. IIpeTrmpom3BOAHMOT TECT 3a UCTIUTYBAKE HA jaUHA HA CTIOj OBO3MOXKH Jia
ce m3bepe TepMOIIaCTIYHA MeTyrocTaBa Koja Ke ja 33JJ0BOJIM moTpedaTa
Of] MOCTUTHYBalb¢/HAIMIHYBahe Ha MIHIMAJTHATA jaunHa Ha crioj o 2 N/
cm. JaunHa Ha CToj € 3HauajHa 3a 3a/Jp>KyBarbe Ha ECTETCKUOT M3IJIEN Ha
obJiekara, a co Toa ce ONpefelyBa U BpEMETO Ha YNOTpeda.

2. Co mpeTnpouW3BOHWATE TECTOBM 3a WCIHUTYBamke HA IUMEH3MOHATHU
MIPOMEHH Y TBPAMBME /IeKa MefyIOCTaBUTe M TKACHIHATA CE IMMEH3MOHAITHO
cTabWJIHU, OJHOCHO JIeKa HeMa Jia JIojfie 0 cobupame Ha (PUKCUPAHUTE
IeTIOBU Off 00JIeKaTa py MPOLECUTE HA OfIP>KYBaE.

3. Co mnpeTnpou3BOHWTE TECTOBM 3a WCIWTYBamke€ HA MWTpalyja Ha
TEPMOIUTIACTYHATA CMOJIA C€ YTBPAM JieKa HE jioara 10 pacTedyyBame
Ha CMoJlaTa, OfJHOCHO Hema mojaBa Ha strike-through mmm strike-back.
Baksata mojaBa fjoBeiyBa 0 HapyIIyBalke Ha TaKTUJIHUTE CBOjCTBA HA
TKaCHWHATA ¥ ja TIpaBM 00JIeKaTa HEeNpyrjaTHA 32 HOCEHE.

4. Co cnopenba Ha pe3ynTaTuTe JJOOMEHW Off UCTIMTYBAHETO HAa CBOjCTBA
ce HampaBu HM300p Ha COOJBETHA TEPMOIIACTUYHA MErynmocTaBa 3a
(pukcupame Ha TKaeHNHA HAMEHETa 32 MPOM3BOJICTBO HA MalllKa KOIIYJIa.
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1. Ipuno3u

Tabeaa 1 - TexHMIKM KAPAKTEPUCTUKU HA TKACHUHATA
Table 1- Technical characteristics of fabric

CyposuHcku coctaB/ Composition 100% namyk/ cotton

IMospumncka Maca/ Weight 125 g/m?
I'ycTuna Ha >Kuny o ocHoBa/

-1
Density in warp direction 56 cm
I'ycTuHa Ha KWLM 1O jJaTOK/ 38 em!

Density in weft direction
=300
2
T = A
o - -
‘z
50 e 150 e50

Cauxka I - O3HauyBame Ha TOUKUTE HA NPUMMEPOKOT 32 UCIIUTYBakbe Ha
JAMEH3NOHAJIHU TPOMEHN
Figure 1- Marking of specimens for testing dimensional change
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Tabeaa 2 -TexHNYKN KAPAKTEPUCTUKN HA YIIOTPEOSHUTE TEPMOIUIACTUYHU
MerynocTaBu
Table 2 - Technical characteristics of used fusible interlinings

Tepmonnacrtuyna | IToBpmmHcka DeﬁZict;"(:irl) Cocras / Composition
Mefymnocrasa maca/ Weight

Fusible interlining (g/m?) OcHoBa | Jaro- CMO.J'la Cyncrpa-

warp | kweft coating Tsubstrate

HNoJUeTUNIeH/ 100%

Freudenberg 80 24 21 PE namyk/

cotton

100%

Wendler 100 23 21 “OM;“,E‘“"’H/ namyk/

cotton

100%

Staflex 110 24 21 “"Mf,g‘”e*‘/ namyk/

cotton

Cauka 2 - [IpuMepok 3a cnuTyBame Ha strike—through
Figure 2 - Specimen for testing strike—through
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Tabenaa 3 - JaunHa Ha cnioj Ha (PUKCUPAHUTE MPUMEPOLU

Table 3 - Bonding strength of fused specimens

Jauuna Ha cnoj npen | JaunmHa Ha cnoj mo
Tepmonnactuua nepeme/ nepesme /
merynocragsa/ T P t Bonding strength Bonding strength
Fusible [°C] | [bar] | [s] . = T
interlining before laundering, * | after laundering, ¥
[N/em] [N/cm]

F 160 2 15 2,359 2,964

W 160 2 15 1,422 1,276

S 160 2 |15 2,256 1,747

O6jacnyBamwe:  F-mefynmocraBa  ,Freudenberg”“,  W-mefynocrasa

»Wendler*, S-mefymnocraga ,,Staflex*

3.5

3

M
n

8]

|
W

Ja4uHa Ha cnoj [N/cm]
=

=
W

(=]

Mendler”

MefynocTaea MerynocTaea Merynoctaes
[Freudenberg”

Jotaflex”

TepMmonnactiyHa MEWTIEICTEEE

® JayHa Ha cnoj Npeg
nepemwe,x

B JauHa Ha cnoj nocne
nepewe,y

Cauka 3 - JaunHaTa Ha croj Ha (PMKCUPAHNUTE NPHIMEPOLY TIPET] 1 1O TIPOLECOT Ha

nepeme

Fig.3 - Bonding strength of fused specimen before and after laundering process
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UDC: 519.863 CrpyueH Tpyn

TEOPUJA HA OITUMU3AIINJA U IIPUMEHA
Enena I'estoBa!, Anekcanmap Jdones?,

AmncTpakT

Bo oBOj Tpya ce mnpuMKakaHu OCHOBHHTE KAPAKTEePUCTHMKU Ha
ONTUMU3ALHUjaTa U NofieI0aTa Ha PoOJieMUTe TIOBP3aHK CO ONTUMU3AIHjaTa,
a TIpeji C& CO HeJIMHEApHOTO MPOrpaMUparke Kako 06J1acT Koja ce U3yuysa moj
onTuMm3anujara. ['onemMara BaKHOCT Ha HEJIMHEPAHOTO MPOTrpaMupame, a co
TOA M Ha ONTUMHU3ALM]jaTa, IPUIOHECTIA HUBHATA NIPUMEHa J1a Oujie rojieMa BO
pelaBameTo Ha rojieM Opoj MaTeMaTW4KU TPOOJeMH TOBP3aHU CO HAaolambe
Ha MakCUMAaJHO WM MMHMMAJHO petlieHre. OnTUMu3anyjata Haora nmpuMeHa
BO MPOM3BOJICTBOTO, MHBECTULMUTE, TPAHCTIOPTOT, (PMHAHCUNTE, MpeXpaHaTa
uTH. Bo 0BOj Tpys Ke OWjie CHIOMHAT HEJIMHEAPHUOT TPAHCIOPTEH MpolieM
KaKo TPOOJIeM MPUCYTEH BO CEKOJIHEBUETO UKe pellieHre € TECHO TIOBP3aHo CO
ONITUMU3ALM]jaTa.

Kayunu 360poBH: ONTUMM3ALMja, HEJINHEAPHO MporpamMupame,
JIMHEAPHO MPOTPAMUPAbE , MUHUMAAHA BPEOHOCHL, MAKCUMAAHA 8DEOHOCH.

OPTIMIZATION THEORY AND APPLICATION
Elena Gelova!, Aleksandar Donev?

Abstract

This paper shows the basic characteristics of optimization, a division of the
problems associated with optimization, primarily with nonlinear programming
as an area that is studied under optimization. Great importance of nonlinear
programming and thereby contribute to optimization of their application to
be great in solving many mathematical problems associated with finding the
maximum or minimum solution.The optimization is applied in production
investment, transportation, finance, lodging.etc. This paper will be referred to
the nonlinear transport problem as a problem present in everyday life whose
solution is closely related to optimization.

1) ®akynrer 3a uHopmaruka, Y Husep3utet ,,['oue denues™ — ltun
Faculty of informatics, University “Goce Delchev” - Shtip

2) ®akynTeT 3a IPUPOAHU M TEXHUYKU HAayKu, Y HuUBep3ureT ,,['oue [lemues — lltun
Faculty od natural and technical sciences, University “Goce Delchev” - Shtip
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Key words: optimization, nonlinear programming, linear programming,
minimum value, maximum value.

Bosen

TeopujaTa Ha onTUMHU3aIHja ce 3aHMMaBa CO Pa3BOj HA MOJC/I M METO/IN
CO KOM Ce OTpefiesTyBaaT ONTUMAIIHN pellieHrja Ha MaTeMAaTHUKH Jie(pMHIpaHA
npo6semu. [IpoGireMuTe Ha ONTUMK3AIM]ja M OITUMAJTHATE TIPOIIECH I'M Haof aMe
BO MHOT'Y OOJIaCTH Ha MIPUPOJTHATE,, ONIIITECTBEHUTE W TEXHUIKUTE HAYKU.

O6acta Ha onITUMU3aIHja KOja Ce 3aHMMaBa CO JINHeAPHHUTE TIPOTPaMH Ce
HapeKyBa ,,JIJMHEAPHO Nporpamupame. BaxkHa KapakTepucTiKa Ha IMHEapHUTE
nporpaMy € JVHEapHWTE peJylallii KOW TO OffpelyBaaT MHOXKECTBOTO Ha
MO3BOJIEHN pelIeHMja /la He Ce caMO paBeHKH, TyKy M HepaBeHKH. Ho, mokpaj
JIMHEApHW MIMa MHOTY MpoOJieMd Ha ONTHMM3anyja KOW Ce HeJlMHEeapHW, T.e.
HajyecTo KpajHaTa (pyHKOWjaTa WM OGapeM eOHO Off OrpaHMdYyBamaTa e
HelmHeapHa (pyHKIMja. TeoprjaTa Ha HEJIMHEAPHOTO MPOTPAMHUPAHE € MHOTY
MOCJIOKEHa 32 pa3ivKa Of] TeoprjaTa Ha JIMHEAPHOTO MPOTPAMUPALE.

Onuto 3a onTuMM3anUja

3a ga MoxeMe Jla KOHCTaTUpaMe Jajil HEKOe pelIeHNe € ONTUMAIHO,
noTpebHO € a MOCTOM MepKa CO KOja ce OfipeflyBa HErOBHMOT KBAJIUTET
1 Ke OBO3MOXKYBa HErOBO CIOpefyBame CO APYrd MOXHM pelieHuja. Bo
MaTeMaTUIKUOT MOJIEJ MOPa Jia TIOCTOM (PYHKIIMja CO KOja Ha CEKOe pelIeHre ce
NpUAPY>KyBa HEKOja BPEHOCT KOja MPeTCTaByBa MepKa 3a KBaiuTeT. TakBara
(dbyHKIMja ce HapeKyBa (pyHkuuja Ha yen v o6muHO ce o3HauyBa co F(X)
. 3aaya Ha ONTHMM3AIMja € OfIpelyBame HA pellleHre KOe JlaBa ONTUMAJTHA
(MMHMIMAJTHA WTM MaKCUMaJTHA BPETHOCT) Ha (yHKIMjaTa HA TEJT.

ITpoMennuBUTE KOUILITO Tpeba Jia ce onpefiesiaT 0OMYHO Ce YCJIOBEHHU CO
MefyceOHM peslaliii U orpaHnyyBama. Cekoe pelleHne Koe T'M 3aJl0BOJyBa
MOCTOEUKNTE OTPAHNYYBaH-a Ce HAPEKYBA MONCHO peuieHue . BakBuTe perreHnja
dopMupaaT MHOXKECTBO Ha MOXKHH pereHnja D.

D={xeR"|g,(x) =0,i=1,....m}

i - MH/IEKC Ha OTPAHNYYBabETO,

1 — BKyIleH Opoj Ha OrpaHNyyBamba,

g;(x)- pynKumm Ha orpaHMYyBar-ara.

IIpoMeHnuBUTE KOMILITO Tpeba Jia ce onpefiesiaT 0OMYHO Ce YCJIOBEHHU CO
MefyceOHM peslallii U orpaHnyyBama. Cekoe pelleHne Koe T'M 3aJl0BOJyBa
MOCTOEUKNUTE OTPAHNYYBaHha CE HAPEKYBA MOMCHO pelieHUe.

AKoO co X* 10 03HaUMMe ONTHMAJHOTO PEIICHKE, TOralll BPEJHOCTA Ha
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dyskupjara F* = F(x*) xoja ofropapa Ha onTMMamHOTO pelueHne X* ce
HApeKyBa ONTHMAJIHA BPEHOCT UM ONTUMYM.

Heonxopman mpernoctaBkn Kou Tpeba fla TOCTOjaT 3a /la MOXe Jia ce
OCTBApH efiHa 3a/aya Ha ONTHMHU3aInja Ce :

1. O6jexT Ha onTumm3anuja. Moxe fa OGupie MPOM3BOJIEH TIPOLIEC, armapar
WTH.

2. Kpurepuym Ha ONTAMAIHOCT, KOj C€ HApeKyBa 1 (DYHKIMja Ha TEJT.

3. ¥YmnpaByBame Ha 00jEKTOT Ha ONTHMHU3alMja. 3a ja MOXKe Jla Ce M3BPILU
MPOIIECOT Ha ONTHMHU3alHja MOTPeOHO € OOjeKTOT Ha ONTUMH3ALHja
lla MOKe fla ce ympaByBa. 3a Jla Cé OCHT'ypa MOKHOCTa 3a yIpaByBambe
Ha O0jeKTOT Ha ONTMMH3AlKja HEOMXOHO € TOj /1a MMa YIpaByBayKu
napamMeTpy KO K& MOKAT Jla C€ CMEHyBaaT He3aBHCHO €fIeH Off JIPYT .

4. Meron Ha onThM3anHja. 3a JIafieH ympaByBauku 06jeKT M (PyHKIMja HA
[[eJT € HEONXOJHO Jla ce ofidepe MEeTOJ| 3a OMpEleyBamke HA ONTHMYM.
He mocTom Hekoj yHuWBep3aJieH METOJ 3a pellaBae Ha CUTE 3aadu
Ha onTmMm3anuja. M360poT Ha MeTon OOMYHO ce MpaBW Bp3 OCHOBAa Ha
(pyHKUMjaTa Ha 1IeT 1 N30PAHUOT O0jEKT.

3agaunTe Ha ONTMMU3ALMja MOXKEME fla M MOfeseMe Kako 3aJaud Ha
CTaTWYKa ONTUMU3aNMja 1 3alaud Ha AMHAMUYKa onTtumm3anmja. Kaj zagaunre
Ha CcTaTMyKaTa ONTHMM3auMja OOjeKTOT ce pas[yieflyBa BO E€IMHCTBEHA
HeNpoMeHJMBa cocTojba. Bo 3ajjaunte Ha AHAMMYKATA ONTUMM3aLM]ja LeJHATa
¢yHKIM]ja 3aBUCH Of] TAPAMETPH KOMILUTO NPETCTaByBaaT NPOMEHJIVBH.

MeTopuTe Ha oNTUMK3ALM]jA MOXKEME Jla T MOfieJIeMe Ha!

a) AHAIMTUYKM METOfM KOW CE 3acoBaaT Ha aHAIMTMYKA aHalIuM3a Ha
M3BOJIOT HA LieJHaTa pyHKuuja. Bo oBue meroau ekcTpeMHaTa BPEJHOCT Ha
dyukumjata F(X) ce no6usa co Haofame Ha TakBu BpefHocTH Ha X 3a Kom
F'(X) = 0. 3a noronem 6poj HeJIMHEAPHN TPOGIEMU, AHATATHIKUTE METOU
He ce of] MoCeOHO 3HaUeH:-E.

6) Hymepuuku (MTEpaTMBHM) METOM CE€ 3aCHOBAaT Ha fAe(UHUpPaHA
HyMepuyKa WTepalnyja 3a MpuOMKHA anmpoKcuMaiuja Ha pemenueTo. OBue
METOJIM C€ HajIoTOIHY 3a nporpaMupame. Ce fgenar Bo ABe Ipymu:

— TpajMEeHTHM METOM KOW KOPUCTAT W3BOJI Ha LieJHATa (PyHKLMja;
—  HerpaJueHTHU METOAM KOU He KOPUCTAT U3BOJ HA LieJHATa (PyHKLHM]aA.

B) ['pacdmukm meTomm Kaj Kou mMMaMe Tpahmyuko MpeTCTaByBame Ha
pesHaTa (PyHKLMja ¥ OrpaHMyYyBamaTa. EKCTpeMHUTE BpEJHOCTH Ha LejHaTa
¢yHKIMja ce nobmMBaaT off rpaMKOHOT MpeKy npedapysame. OBue MeTOAN
MOKAT J]a ce IPUMEHAT CaMo Ha LiesiHa (DYHKLMja Off €[IeH WJIM IBa yIIPaByBayKH
napameTpu.

r) EkciepuMenTanam MeTofiu Kaj Kou ce ToOMBa eKCTPEM Bp3 OCHOBA Ha
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cepuja U3BPILEHN €KCNEPUMEHTH. EKcrepuMeHTaIHuTe METOI C€ KOPUCTAT

caMO BO Cilyyal Kora MaTeMaTHMYKMOT MOJE] Ha OO0jeTOT ce MOKaKyBa

HeajleKBaTeH.
OcHOBHM 0COOMHM KOMLITO TpebGa fa I'M 3aj0BOJIyBa aJrOPUTMOT Ha

ONTHMU3aLHja Ce:

— KOHBepreHiypja (moOuWBame HYMEPUYKO pEIlleHMe CO KOHeuYeH Opoj Ha
YEKOPH);

— Op3a KOoHBepreHyja (qoOMBame pelIeHre 3a MITO MOKPATKO BpeMe U 3a
IITO TIoMaJT 6pOj MpeCMeTaH BPEIHOCTH Ha IIeJTHATa (DYHKIW]a);

—  YHMBEP3&JIHOCT; IOXKEJHO € aJrOpuTaMoT ja Ouje NMPUMEH/IUB Ha LUTO
NoBeKe KJlacy Ha 3afgauu. MefyToa yHuBep3aieH METOJl 3a pellaBambe Ha
CHUTE TUIIOBM ONTHUMHU3ALMOHHU 3a/]a4i HE TIOCTOM.

HennHeapeH TpaHCIOPTeH MPoodJieM

TpancropTHuTe NMpob6ieMy BO HajrojieM Opoj Ha ciyyaW ce Bp3aHW 3a
n300p Ha HAJIOBOJIHA BapujaHTa Ha TPAHCIOPT Koja 00e36eqyBa TPOIIOLUTE
Ha TPaHCTOPT Ja OWIAaT MUHMMAJHM BO OFHOC Ha ONpefiesieHa cooOpakajHa
MpesKa M TpaHcnopHu cpesicTBa. Cemnak, ieHec MOj TOj MOMM ce Tofpa3orpaaT
M 3a7a4YUTe 32 ONTHUMAIHO PA3MECTyBale Ha MAIIMHHM, TMOMOLIHH CITy>KOW,
eHepreTCKH 00jeKTH U JIPyTo, CO LIl Ia Ce MOCTUTHE TTIOrojleMa eKOHOMIUYHOCT
Ha paboTaTa U BPEMETO.

Knacnyamor TpaHCmoOpTeH mpobiieM Cce COCTOM BO Haorame Ha
HajeKOHOMUYEH IIJTaH Ha PEBO3 Ha TIPOM3BOJI Of1 €IeH BUI O MECTOTO Ha HET'OBO
MPOMU3BOJICTBO JIO MECTOTO HA MOTPOLIyBakbe. AKO BO 711 -CKIIaiMLITe UMa d, ,
a, ,...,a, KOIMYMHU, a BO 1 MPOAABHULY ce Gapaar b1,b2 ,...,bn xomuamHu off
€JIeH NPOU3BOJ] M LIEHATA HA TPAHCHIOPTOT € ©(i=12.m) iy (j=12..n) 33 eqUHMUIA
MPOM3BOA Of i-TOTO CKJIQNMIITE /IO j-TaTa MPOJAaBHWIA, MPOOJIEMOT 3a
Haorarme EKOHOMIYEH TITaH Ha TPEBO3 Ce CBE/lyBa Ha PelllaBarbe Ha 3a1avaTa

m n

min F(x, )= min YY" cixy

i=1 j=1

CO OrpaHn4vyBama
foj:ai, ZXUij,
Jj=1 i=l

Kajle Xj € KOJMYMHATAa Ha IPOM3BOJOT KojaliTo Tpeba pa ce
TPAHCIIOPTHUPA Of [ -TOTO CKJIAMIUTE A0 j -TaTa npojaBHuua. [Ipu mro xj
=0 . Baka nocraBeHnoT npo6sem e npobJeM Ha JIMHEAPHOTO NpPOrpaMupare
BO KOj TPOLLOLKMTE HAa TPAHCIOPT ¢i(x) C& MPONOPLMOHAIHI Ha COOIBETHATA
KOJIMYMHA Xj KOja Ce TPAHCIIOPTUPA T.e. Pilx)=ci i,
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Taa mpermocTaBKa JIoBelIyBa COOJIBETHATA IIeJTHA (PYHKIMja fla mooue
JIMHEapHa 3aBHCHOCT

F= ZZCinij.
i=1 j=I

MerfyToa, BO HM3aTa NpPAKTUMYHM 3ajaud KOU CE€ OfHeCyBaaT Ha
pelIaBalkeTO Ha TPAHCIOPTHUTE NpOOJIEeMU INpPETHOCTaBKaTa 3a Koja Beke
cTaHa 360p HeMa MecTo, OufiejKu ce paboTH 3a TPOIIOLH KO CEe HEJIMHEAPHH BO
OJJHOC Ha KOJIMYMHATAa Ha IPOU3BOMIM KOM € TpaHcnopThpaat. Taka, Ha TpuMep,
TPOILIOLMTE HA TPAHCTIOPTOT HA MapuIpyTaTa (j— j) MOXE Jja ce€ MEHyBaar 1o
KBajIpaTeH 3aKOH

@ii(x) = aij xi + bipxij,
TIPY IITO LenHaTa (PyHKIMja MOXKeE Ia Ce HANWIIIe BO OOJIMKOT

m._ n

F= ZZ((IU xif? + bijxij )
i=1 j=1

Uennata ¢yHKIMja, BO 3aBUCHOCT Off NMPHUpPOJaTa Ha TPAHCIIOPTHUOT
npobieM, MoXe fla Oupie W Off HeKOj IpYT OOJIMK Ha HeNMHeapHaTa (PyHKIH]a.
Bo onpenenu ciyvyan Taa Moxke fia Oujie 3a1aieHa CO MHOXKECTBOTO [MCKPETHA
BPEIHOCTY, IPY IITO 32 OAIPEAICHN BPEJHOCTH HA X MIMaMe 3aJIaJIeH! BPEHOCTH
Ha ¢;(x). BO TOj ciy4aj, aHamMTHYKATa 3aBUCHOCT HA ¢;(x) CE OfpeilyBa co
MIOMOII HA MHTepHoJanyja.

HezaBucHo o Toa 3a KakBa HeJMHeapHa LieiHA (PYHKIMja ce paboTu,
3ajjayaTa 3a Haofame Ha ONTHMAIHWOT TUIAaH Ha TPAHCIOPTOT CE CBEAyBa Ha
MUHUMUM3ALM]a 3ajiafieHa co 1enHaTa (PyHKIMja co 00K

m n
P=$3pilx)
=1 j=1
Kaze ¢,j(x,j) ce 3aj1a[IcHN HeJMHeapHU (DYHKUMM KOM 3aBHUCAT Ofi €fleH
apryMeHT X;j (T.H.cenapaOuiHu (pyHKUMH), IPU LITO HEMO3HATUTE Xj MOpaaT

J1a TO 3aJI0BOJIyBaaT MHOXKECTBOTO OIPaHNYyBama CO O0JIMK
n
Zx:’jZCli, (i=1,2,...,m),
j=1

ZXij =bj, (j = 1,2,---,11),
i=1
xij=> 0.

Baka ¢opmynmpanara 3agada cnara Bo kiacara 3ajaun Ha HII u ce
HapeKyBa HeJIMHeapHa TPAHCIOPTHA 3ajiaya.
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3aKkay4oK

3aaunTe Ha HEJMHEAPHOTO TMPOrpPaMHUpake MOKPUBAAT AOCTA IHMPOKO
nojipadje of yNMpaByBauyKWTE 33/]aud W C€ MOPA3HOBWJHM Of] 3aladiTe KOU
ce CBefyBaaT Ha MPUMEHa Ha JIMHEApHOTO MporpaMupame. MHOTY Ol HUB c&
VIITE HE Ce PELUIMBY Off Taa MPUYMHA IITO HE TIOCTOjaT PA3BUEHU aJTOPUTMU
YMjalTo NMpuMeHa Ou MoXena Jia fafe ofpenien edexktu. [IpuMenmmBocTa
Ha OJJIe/THA aJITOPUTMH Ce TIPOLEHYBa BP3 OCHOBA Ha OPOjOT HA CMETAYKWTE
orepanun Kou Tpeba faa ce cpaboTaT BO MPOLECOT Ha HAOTahe Ha PEIIeHNETO.
Hekon anroputvmy BO OffpeieHM 3a/laud Ha HEJMHEAPHOTO IMPOTrpamMHpame,
Aypu M KOra ce WMa TIPeBWJ| NpUMEeHaTa Ha COBPEMEHHWTE CMETauH, He ce
ceKorani npuMeHJInBY. Taa mpruMeHa 3aBUcH Of TIoBeKe (haKTOpH, MOCEOHO Off
KapakTepoT ¥ IMEH3MjaTa Ha MaTeMaTHIKAOT MOJIEN, 3aPajii KOj TIOBEKETO Off
3ajjaunTe Ha HEJIMHEAPHOTO MPOrpaMHparke BO M3BECHA CMUCIHA CE TPEeTUpaaT
KaKO MCTPaKyBavKH, a HE KaKO PyTHHCKH 33/]a4u.

HenmneapHoTo mporpamupame ce MpUMEeHyBa Kaj HEKOM 3ajaudl off
TPAHCNOPTEH THI, KaKO INTO Ce: TPOIIONUTE BO OIHOC HAa KOJWYMHUTE
Ha TIPOM3BOANTE KOW C€ TPaHCIOPTHPAaT, Kaj HEJIMHEeapHUTE 3ajaud 3a
pacmnpenenta Ha eTHOPOJIHH PECYPCH, Kaj HEJTMHEAPHUTE 3a/1a4y 32 pacipefenoa
Ha HEEeJTHOPOJTHY PECYPCH KOM Ce [AJIeKy MOCIIOKEHH.

HenmueapHoTo mnporpamupame Haofa TpuMeHa W BO M300pOT Ha
ACOPTVIMaHOT Ha TMPOW3BOACTBO, BO ONTHMH3AlMja HA TPOW3BOJACTBO, YBO3
M M3BO3 Kako TMOTpeba Off KOJIMYMHUATE Ha OffIE]THU TPOU3BOAM CO OfpefieHN
OrpaHNYyBambAa.

Ce mpuMeHyBa M BO BOSHHM LIEJIM, KaKO IITO € Ha MPUMEP pacropef] Ha
opyXje Ha TPOTMBHWYKUTE e (3a AoOMBamke HAa HUBHA MaKCHUMAaJTHU
ryouTonm), 3a HaHeCyBambe Ha OfIpefIeH! IITeTH Kaj MPOTUBHUKOT, MO/ YCIIOB
Ha MUHUMAJTHA TPOIIOLH.
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