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PE3UME

OBOj AOKYMEHT faBa npernef Ha TEXHUKMTE WTOo Tpeba fa ce npeasuaat BO HamaslyBareTo Ha
BfINjaHMETO Of OTnagHWTe BOAM M OTMAAHUTE racoBWM BpP3 XMBOTHaTa cpeguHa. [paHudHuTe
BPeAHOCTU Ce OafeHN Kako MHAMKauuja Ha penaTtMBHUOT YYMHOK Ha PasfiIn4HUTE TEXHUKWU, HO
cernak rpaHu4HUTe BPedHOCTWN 3a CEKOj CEKTOP MOXE [la Cce HajaaT BO CEKTOPCKUTe ynaTcTsa 3a
HOT v BO HaunmoHanNHOTO 3aKOHOAaBCTBO. [OKYMEHTOT M UAEHTUUKYBA TEXHUKUTE LWITO ce
cmeTaat 3a HAOT u paBa ns3bop Ha MeToAO0NOrMK 3a fa ce NOCTUrHe pelleHne kKoe 6u 6muno Bo
cornacHocTt co HAT.

OBa ynaTcTBO Ce COCTOM OZ MET rMaBHM AenoBu. BegHalw no n3spLlHOTO pe3ume, BO BTOPUOT Aen
€ [JajdeH BOBeAOT U UenTa Ha oa ynatcteo m HAOT. TpeTnot gen ce ogHecyBa Ha MepkuTe 3a
eNiMMUHMpare, HamarnyBake W ynpaByBake CO W3BOPUTE Ha emucuja, BO AenoT 4 e gafeH
TPETMaHOT Ha OTNagHW BOAM, NETTUOT AeNn ce OAHecyBa Ha TPeTMaH Ha TO4YKacTuTe M3BOPU Ha
emMucuja BO BO34yX U AenoT 6 gasBa onuc Ha AndysHuTe wnu OyrmTUBHUTE €MUCUM BO BO3JYX.
MoHaTamy cnean fenoT 7 3a eMUCUM Of MHUMAEHTU N UTHU criydaun, noToa AenoT 8 3a u3bop Ha
TEXHUKA Y MPUMEPU Ha LUUNKYCK 3a TpeTupame BO AeoT 9.

CwuTe annvkaHTW 3a MHTerpmMpaHa eKosnolwKa A03BoJia 0f OBOj CEKTOpP, Tpeba BHUMATENHO Aa ro
pasrnegaaTt oBa ynaTcTBO M UCTOTO Aa MM MOCNY>XW 3a yCnellHa NoarotoBka Ha 6apameTo 3a
possonara. Ho, noTpebHo € Aa ce HanoMeHe Aeka NOCTUHYBaHETO Ha MPaHUYHUTE BPELHOCTU Ha
emucuja camo no cebe, He 3HA4YM WM LENOCHO ycornacyeare co npuHuunute Ha WMICK3. Op
onepaTopoT UCTO Taka Ke ce 6apa fa Nokaxke Aeka HamanyBareTo Ha OTnag € NpuMopuTeTHa Len
3a Hero n geKa cute Mepkun 3a HamasjiyBakbe Ha BKYNHUTE eMUCUn U 3aragyBara ce NnpeB3eMeHu,
CO uen Aa ce 3aWTuUTM XXNBOTHaTa cpeamHa.

WHdopmauyunte gageHn Bo oBa ynaTcTBO Tpeba fga ce KOpucTaT caMO Kako anatka Koja Ke um
NMOMOrHe Ha ornepartopuTe npu onpeaenyBareTo Ha HAT 3a HMBHATaA aKTMBHOCT N TUe He Tpeba
Ja ce 3emaTt Kako AehMHUTUMBHWM 3a 0BOj cekTop. OBa ynaTcTBO He Tpeba da ce cmeTa Kako
LOKYMEHT CO NpaBHO AejCTBO.

N36opoT Ha HAT 3aBucu of MHOry OKOJSTHOCTWU, HO HajBaXkKeH (pakTop € m3bpaHuoT pexmm Ha
pabota ga ru nocturHe nepdgopmanHcute Ha HAOT. Mpn umnnemeHtaumjata Ha HAT Tpeba ga ce
noyntyBaaT MOCTaBEHUTE CTaHAapAu 3a XUBOTHa cpeguHa. Cekoraw Kora e MOXHO, Tpeba ce
NpYMeHyBaaT MEpPKM Kako MPOMEHM BO TEKOT MPOLECOT, 3aMeHa Ha CYpPOBUMHUTE, peunknmpamne,
nogobpo cknaanpame U pakyBare CO CypoBMHUTE U CI1., WTO 61 pe3ynTupano co HamanyBare Ha
emMucumTe.
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1. ONuTo
11 Bosep

1.1.1 Hajgobpu gocTanHu TEXHUKKU

OBa ynatcTBO gaBa nperneg Ha npuvoputeTHuTe Hajgobpw [docTanHu TexHMKU 3a CEKTOPOT Ha
OTMagHW BOAM WM OTMAAHM racoBu, Kou Tpeba ga ce MMaaT npeasug 3a CUTe UHCTanaumm Kowu
notnafaat nog lNpunor 1 og Ypegb6ata 3a VUCK3. TexHukute n rpaHn4HUTE BPEOHOCTU Ha
emMucuja ce fafeHn Kako MOXHU pelleHnja, gofeka nak cektopckute ynatctea 3a HOT paBaat
HAaCOKM 3a MPUOPUTETHUTE TEXHUKN U TPaHUYHWTE BPEOHOCTU Ha €emMucuja COOABETHM 3a
onpeaeneHnoT CeKTop.

MmnnemenTayujata Ha MCK3 Bo MakegoHuja ro noctaByBa 6apareTo 3a npumeHa Ha HAOT co uen
3awTUTa Ha XKMBOTHATa CpefuHa U MMHUMU3Upare Ha co3faBarbeTo Ha otnad. OHamy Kage WwTo
HOT 3a 61Mno Koja NocToeyka nHcTanauvja mopa ga ru 3eme Bo npeasuj ycrnosuTe BO nobnnckara
)XMBOTHa cpefuHa, ce odekyBa HAT 3a 6uno Koja nocTtoedka nHctanauuvja ga éuge MHory 6:mMcky
Jo oBa ynatcTtso. MHory o onwtute HOT npuMeHnuBKM 3a OBOj CEKTOP, a 0COBEHO TEXHUKUTE Ha
ynpaByBame Ce O4eKkyBa fa 6uaar nNpUMeEHeTM 3aefHO M Ha HOBUTE M HA MOCTOEYKUTE
WHCTanaymm.

OHamy Kafe WTO Hajgobpu AOCTanHM TEXHWUKWU He ce NMPUMEHETM BO MOCTOEYKUTE MHCTanauuu,
onepaTopoT Tpeba fa nNpeanioXu onepaTyMBeH NNaH 3a Aa r NpMMEHN OBUE TEXHUKU UK ApYyru
COOABETHU TEXHUKM 3a fa rapaHTupa feka cuTe cTaHAapAu Ha XMBOTHaTa cpefvHa NnocTaBeHu
3apagu 3awTuTtaTta Ha XXUBOTHaTa cpeguHa ce ncnonHeTu. OnepaTtMBHMOT NnaH Tpeba faa objacHu
Ha KOj Ha4MH 6aparbaTa 3a XXMBOTHaTa cpenHa Ke ce UCMosiHaT BO COOABETHA BPEMEHCKA paMKa
Kako U ga npegnoXart MexaHu3am 3a MOHUTOPMHI Ha HanpedoKOT Ha MHCcTanauujata Koja e
HOCMTE Ha J03BoJa 3a ycornacyBane CO OnepaTUBEH MaH.

1.1.2 WHTepnpeTauymja

[loKonky He e HaBe[eHO MOWHaKy, BpegHOCTUTE 3a eMucunTe ce AafeHu Kako CpeAHOAHEBHU
BpegHocTW. Bo cnyyaj Ha racoBum WITO HE NOTEKHYBaaT Of COropyBate eMUCUOHUTE BPEegHOCTU ce
NnoBp3aHn Co cTaHdapHute ycrnosu: Temnepatypa 273 K, nputucok 101.3 kPa n 6e3 kopekumja 3a
cogpXxuHaTta Ha kucnopod v Boga. Bo cnyyaj Ha racoBu WTO MOTEKHyBaaT Of COropyBame,
cTaHgapHu ycnosu ce Temnepatypa 273 K, nputncok 101.3 kPa, cyB rac co 3% Kucnopopg 3a
TE4YHU 1 racosuTe ropmea 6% Kucnopos 3a TBpav ropusa.

WcnywTamaTta BO Boja ce AafeHN Kako CpefHOAHEBHM BPeAHOCTU of 24 4acOBEH KOMMO3WUTEH
NPYMEPOK COOABETEH Ha NMPOTOKOT MPK 3eMare NMPMMEPOK M KOMMNO3UTEH MPMMEPOK COOABETEH
Ha MPOTOKOT MpW 3emMare MPUMEPOK BO TEKOT Ha BpemeTo Ha paboTa Ha uHcTanauuwjata (3a
MHCTanaymm Kow He paboTaT KOHTUHYMPAHO).
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2. YNPABYBAKE CO OTNAOHM BOOAU UTACOBMU

2.1 Bosepg

3awTuTtaTta Ha >XXUBOTHaTa cpefuHa o4 LWTETHOTO BNuWjaHWe Ha mHcTanauuuTe og [Mpunor 1 oa
NCK3 Ypepbarta BkydyBa enumMmuHauuja unm HamanyBake Ha eMUCUNTE BO XKMBOTHATa cpeguHa.
Lenta Ha UCK3, ogHOCHO cncTemMoT Ha JO3BOSIM € CpedyBame Ha 3arajyBarbeTo, a caMmo Tamy
Kage WwTo Toa HEe e W3BOANIMBO, HamanyBame Ha 3aragyBareTo, CO AaBare NpuopuTeT Ha,
WHTEPBEHNParbe Ha CamnoT U3BOP Y BHMMATESIHO ynpaByBare CO CYpPOBUHMTE BO COMMaCHOCT CO
HayenoTo 3aragyBadyoT Mnaka M HadyenoTo 3a crnpedvyBame Ha 3aragyBarbeto. OBa e cywTuHaTa
Ha cwunosodumjata Ha WNCK3 koja npomoBuMpa WHTErpasneH npuctan MNOBEeKe HacOYeH KOH
cripevyBarbe Ha emMucMmuTe, OTKOSKY KOH TpaauuuoHanuTe pelleHuja Ha KpajoT o4 NpouecoT (eHA,
o nune). OBaa dmnosoduja MoXXe Aa ce AOBeAe U OO HMBO Ha MHAUBMAyanHa MHcTanauuvja
NpeKy aHanuanpare Ha CuTe M3Nesn 1 BNIe30BM NOBP3aHN CO aKTUBHOCTA, Kako LWTO ce 6apa 3a
nogrotoBkara Ha PernctapoT Ha BnujaHuja Bp3 XXMBOTHAaTa CpefuHa 3a akpeauTupaH CUCTEM 3a
yrnpaByBare CO >XMBOTHaTa cpeaumHa. Bo cnyyaj Ha noronemu akTMBHOCTM, Tpowouute 3a
MEPKMTE 3a KOHTpOSfia Ha 3arajyBarbeTO MEpKuTe 3a ojjiarame Ha OTnajoT MOXe ga ce
nomecTaTt Ha3aj Ha U3BOPOT Ha emucuja 3a ga ce NPUMEHU MPUHUMNOT 3aragyBadoT njaka Ha
MWUKPO MJiaH.

MoTpebHn ce NoBeKe YEKOpM 3a fa ce NPMMEeHaT CUTE NMPUHLMNN, KaKOo Kaj NMOCTOeYKMTE, Taka u
kaj HoBuTe mHcTanauuu. [pBo, n3BopuTe Ha emucuja Tpeba da ce ugeHTudpmkysaar m ga ce
KBaHTU(mumpaat. Moxe ga ce cnydn ga Hema notpeba of TpeTMmaH Ha cUTe eMucum n 3atoa
Tpeba ga ce Hanpasu NPUOPUTET BO MHBEHTaApPOT Ha emucun. lNpuopuTusaumjata Ha emucuuTe
Tpeba pga ce u3Bede BpP3 OCHOBA Ha MpPOLUEHKA Ha PU3NKOT Ha EMUCUNTE WU HUBHOTO
NOTEHUWjarHOTO BNKjaHNE UM BP3 OCHOBA Ha HUBHAaTa HeYCOorflaceHOCT CO 3aKOHOA4aBCTBOTO.

2.2 WUpeHTudumkaymja

lMoTpebHO € pa ce HampaBu WHBEHTAP Ha W3BOPUTE M eMUCUNTE, COOABETHO Ha HUBOTO Ha
aKTUBHOCTA. VIHBEeHTapoT Tpeba M naeHTUUKyBa CUTE U3BOPM HA MOJSyTaHTU BO pPaMKUTE Ha
nokaumjata u Tpeba ga 6buae AOBONHO AeTanieH 3a [a M MpUKaxe cuTe 3HayajHu N3BOpW.
NpeHTndukaymjata Ha emucmumTe Tpeba ga ru ucnuta cuTe ucnyltara u 3a oBaa e noTpebHo e
4a vMa geTanHo no3HaBarbe U pasbvparbe Ha NpouecoT W noTeHuujanHu n3Bopu Ha emucuja. Bo
CcNny4aj Ha HOBWM MWHCTanauuu, M3BOpUTE Ha emucuja Moxe ga ce um3bepaT Bp3 OCHOBa Ha
CTaHfdapauTe 3a nHAycTpujaTa Kou MOXe fa ce HajaaT BO CeKTopckuTe ynatctesa 3a HOT wnu
Opyrute cooAaBETHW MefyHapoaHu [OKYMeHTW, a nocebHo Bo BPE® pgokymeHtute. OBa
OBO3MOXyBa fa Ce NoaroTBaT TEXHOJIOWKW LWEMWU LWTO Ke buge o KOpUCT BO aHanmMante Ha
eMmucunTe o4 MHCTanauujata u Ke npugoHece BO NOAroToBKara Ha 6apareTo 3a [03B0J1a, Kako 1
BO NOAroToBKaTa Ha camata [o3Bofia. 3a NOCTOEYKUTE MHCTanaumm 1 3a HoOBUTE MHCTanaumm, no
efeH oapedeH nepuof Ha paboTa, KIYYHO MpW aHanmusara Ha emucuuTe € [a ce Harnpasu
MHCnekKumja Ha cute o6jeKTU BO MHCTanauuwjata 3a ga ce AOMNosiHaT M pasBujaT nogarouyunte 3a
TEKOT Ha npouecorT.

Mpu oueHkaTta Tpeba ga ce uaeHTUdPUKyBaaT cuTe emmcun of akTusHocTa. Bo npouecot Ha
noAroToBka Ha 6GapareTo 3a [03BOfa, eMucumTe BO CEKoj Meanym nocebHo Tpeba pa ce
noeHTudrkyBaart u ga ce npoueHat v Tpeba ga ce Bkiy4daT 6apem emucum BO BO34yX, Boga U
noysa, Kako ANPEKTHW, Taka N MHANPEKTHM emucuu. MNornegHn Cnnka 1.
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Cnuka 1 Emucum n BnnjaHnja

Tpeba aa ce naeHTUdUKyBaaT N3BOPUTE HA EMUCUja KOM NOTEKHYBaaT o akTuBHocTa. lNpouecot
Tpeba ga ce uvcnuTa Of acnekT Ha eAvMHEeYHM ornepauvu, MMajKu v npeasuf BIe3oBUTE U
n3nesuTe of cekoja eamMHeYHa onepauuja . Npumepn 3a eguMHEYHN onepayuu ce:

e [lpuem Ha CypoBUHM

e [lpousBoAacTBO Ha Napea
o [lakyBame

e Menere

Cekoja egmHedHa onepauuja MoXXe Aa ce pasrfniegyBa of acnekT Ha Hej3MHUOT NPUAOHEC KOH cuTe
€MNCMM 1 BHATPELHMOT TeK Ha maTepujanu. Npumep 3a egnHmua (KOTeN 3a napea) e npukakaH
nogony:
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MpawwnHa
NOx

SOx

CO,

CO

Mapea

— [lapea

Bogpa —

TpeTmaH

Cnuka 2 EgmHedHa onepayumja - KoTen

Cnuka 2 nokaxyBa feka of KOTENOT eMucuuTe BO BO3AyxoT ce 4apg, CO,, SOx NOx napea u
6yyasa, 1 MU BO BogaTta.

2.3 KBaHTudpuympame

Kaj noegHoCcTaBHMTE aKTUBHOCTU, KBaHTU(DMLMPaHeTO HA eMUCUUTE MOXE fa ce u3Bene npeky
OVPEKTHNU Mepera Ha TOYKUTE Ha emucuja, KOMOMHMPAHO CO TeopeTcku npecmeTku. Kaj
MOKOMIMMEKCHUTE aKTUBHOCTM, KOra BOJlYMEHUTE MXE Aa Ce MeHyBaaT MepuoavyHo, MOXe Aa
6uae HeonxodHO Aa ce HanpaBuM MaceH 6unaHCc COo Uen ga npeumsHo ga ce naeHTudukysa
penaTnMBHOTO 3HaYeH-e Ha pasfiMyHUTE N3BOpPU Ha emucuja. MNpaBereTo Ha maceH 6unaHc 6apa
JeTanHo nnaHvpawe 3a Aa ce ogpeaun eprkacHo Mepere Ha BHaTpeLHUTe TEKOBU Ha NpoLecoT,
06U4YHO MepeHW BO Mepuog of HEKOSTKY AeHa, 3a [a ce nocTtaBaT TEKOBUTE BO paMKUTE U HaABop
0f nokauujaTta, Kako U KpajHaTa gecTuHaumja Ha cosgafeHuTe nonyTaHTu.

2.4 Tpuoputusaumja
LLTtom Ke ce ogpean MOEHTUTETOT U KapaKTEPUCTUKUTE Ha NONYTaHTUTE, CNefeH YeKop € Aa ce

onpegenu NpUopuTET Ha NONyTaHTUTE KOW HajuTHoO Tpeba Aa ce HamanaT unm TpeTupaaT. 3a oBa
€ NoTPebHO Aa ce Hanpasu OLeHKa Ha PU3UKOT, BpP3 6a3a Ha cnefHuUTe Yekopu:

1. TIPOLIEHKA Ha HuBOaTa Ha MofyTaHTUTE BO >XMBOTHaTa CpefuHa nocre gucnepauvjarta
KOPUCTEjKM efHOCTaBHa hopmyia

2. TIPUKA3 Ha emucmmTe KoM Hemart 3HayajHo Bnujanme (Np. lNpuaoHec Ha npouecoT <
1%HIMKC)

3. Tpoeepka ganu e notpebHo gatenHo MOOEJIMPAHE. Jokonky e notpebHO nogeTasnHo
onpefenysarbe Ha NpUAOHecUTe Of, NPoLecoT.

4. CIIOPEOBA Ha HajgenvnTe HMBOa Ha nonytaHtTn co CXKC mnm HMBoaTa Ha npoueHka 3a
XMBOTHATa cpeguHa u gpyrn penepw/ctaHgapagn m OTOPJIAKLE Ha ycnoeute Ha
ucnywTara Kon He ce npudaTnmeu.
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5. CYMUPAKE HA BJIMJAHNJATA, co ynotpeba Ha HOPMAJIM3AUWJA cnopeg
PEMEPUTE kage WTO TOa € MOXHO, Mp. HauWoHanHuTe cTaHgapan 3a KBanuTeT MNnu
rpaHN4YHNTE BPEAHOCTM 32 eMucuja.

2.5 MuHumusuparbe n ogaesnysarbe

MuHUMM3NpaHeTO BO KOHTEKCT Ha ynpaByBake CO EeMUCUMTE 3Hayu HamanyBake Ha egHa
eMucuja Ha HEjSUHUOT M3BOP UM MOXEOW BO Hekoja npeTxogHa ¢asa o npouecoT A0 OHue
rpaHvum 40 Kou Toa € pasyMHO M3BOAIMBO.[1pUoOpUTETHN HAYNHN 38 yrpaByBarke CO EMUCUUTE Cce
enMMmnHaumja nnu 3aMmeHa Ha LTETHUTE eNEMEHTH, CO Len n3berHyBare Ha CEKaKBO 3aragyBarbe.
LLUTeTHUTE enemMeHTn MoXe a ce OTCcTpaHaT U MUHUMU3UpaaT CO TEeXHUKU CIIMYHM Ha
npuMmepuTe gageHu nonony:

Ta6ena 1 MNpymepn HA MUHUMU3MpPaHE Ha CamMnOT U3BOP

MonyTtaHT U3Bop MoTtekno Mepka
SO, EHepreTcka "opuBo lMpemMnH KOH ropmeo
nocTpojka CO nomarnky cynagyp
WNn NpUpPoAeH rac
NO, KoTen 3a napea | Bosagyx 3a YnoTtpeba Ha 6peHep
coropyBsame €O HM30K NO,
Tewkn meTanu Bo MocTpojka 3a MurmMeHTH YnoTtpeba Ha
oTnagHu Boau 60u MUrMEHTU LUTO He
cogpxxat meTtanu
[noKcuHn Jleerse Ha Bou 1 macna Bo Yucterse Ha
Yenuk 0TNagHoTo 0TNagHOTO XXeneso
Xeneso npeg Heroeo Tonexe

HauynHMTe Ha MMHUMU3aLUWja Ha EMUCUUTE UCTO Taka Ce ONMULLIaHM BO CEKTOPCKMTE ynaTcTea 3a
HAT.

2.6 OppenyBatbe

Kora noTeHumjanHoO WTETHUTE EMUCUM HE MOXE Aa CE €NIMMUHMPAaaAT UM MUHUMM3NpaaT 40 To4YKa
Kora Twue 6u nocTaHane HesHauyajHu, Toraw Tpeba fAa ce npeB3eMaT MEpKU 3a TpeTMaH Ha
emMmucumTe 3a OTCTpaHyBare Ha PU3UKOT MO XKMBOTHaTa cpeguHa. BakBute mepku ce HapekyBaaT
“‘Mepkun 3a KOHTpona/HamanyBare” U TWe Ce COCTojaT Of CreKTap Ha MEepKU 3a 3awTuta Ha
MeguyMoT KojlTo € peuentop. Mepkute 3a KOHTpOa rnaBHO BKIlydyBaaT TPETMaH Ha eMUcumTe
BO BO3A4yX M Boga. YnpaByBameTO Ha eMucumtTe BO BO3Z4yX U Boga 0O6MYHO ce ogHecyBaaT W Ha
pU3MKOT BP3 MO4YBa, MOA3EMHM BOAM U AANIEKyCeXHO 3aragyBame. Hadenata Ha KOHTpona Ha
3arayBarbeTo 3aBucaT Of TPETMaHOT Ha LWTETHUTE eMUCMU WTO 0B6MYHO 6apa HMBHO hakame.
bes pasnvka ganu TeKOT of W3BOPOT € rac WM BOAA, HAj4eCTUMOT pefocrie Ha 4Yekopu BO
TPeTMaHOT ce cocTou of chakarbe Ha MONYTaHTOT O eMUCUMTE MPOC/eAeHO CO TpeTMaH Ha
tateHmnoT martepujan. Kako wWTo hakameTo Ha MNONYyTaHTU Of E€MUCUMOHUTE TEKOBU YeCcTo e
noTpebHo, Taka OABOjyBaH-€TO Ha WHAMBMUAYaNTHUTE TEKOBM 4YEeCTO € HEeOMnxXo4HO 3a ga ce
MUHMMM3MPA KOMMYECTBOTO Ha edhnyeHTOT WTO Tpeba pa ce TpeTupa, bugejku ueHaTa Ha
TpeTMaHOT HOPMarsiHO ce 3rofiemyBa Co Konm4dmnHaTta WwTo Tpeba Aa ce Tpetupa. Vicknydoum og osa
npaBuIio ce mnpasaT Kora HEeKOe KONMYECTBO O €4eH TEK MOXe Aa HeyTpanuavpa COOABETHO
KONIMYEeCTBO BO Apyr TEK UNKU TeK WTO Ke crnegun. Bakeute cnyyam Ke 6upaTt TpeTupaHu Kako
noBTOpHa ynoTpeba BO pamKu Ha nokauujata. Hukoraw Hema ga ce gossonu/mpudpaty ynotpeba
Ha pacTBOparbe Ha TEKOBUTE Ha MOMyTaHTW CO MPUMPOAEH BO3AyX MMM Boda 3a ga ce Josege
HMBOTO Ha 3arafyBarbe BO pPaMKWTE Ha CTaHOAapAuTe Ha >XXMBOTHA CpeavHa WNW rpaHnudHUTE
BPeAHOCTM Ha eMucuja.

OppernyBare Ha oTrnagHy Bogu

10



MuHNCTEPCTBO 3a XXMBOTHA CPEANHA M MPOCTOPHO MNIaHUpParHe

3a pasnuyHu NonyTaHTh MOXe Aa MMa/MocTojaT pasnMYyHU HauuHW Ha TPEeTMaH. TekoBuTe WTo
cogpxxat metanu Tpeba ga ce nsonupaart 1 ga ce TpeTupaaT o44eNHO 04 OHME TEKOBU NCTPaTEHU
Ha 6MMOLWKK TpeTMaH. TEKOBUTE LUTO coApXKaT Hepasrpag/iMByM OpraHCKu coeavHEeHWja UCTO Taka
Tpeba pga 6upgaT OTCTpaHeTM o4 OTNagHUTEe BOAM KOW ce MnpakaaT Ha OUMONOLIKWM TpeTMaH U
noHatamy ga ce cmeTaaT 3a onaceH oTnag v ga ce npatum Ha uHcuHepauuvja. Co oaBojyBarbe Ha
TEKOBUTE MOXe Ja ce onTMMu3upa npupogaTta Ha TpeTMaHOoT, BOSIyMEHOT wTo Tpeba ga ce
TpeTupa MOXe Aa Ce Hamanu U TEeXHUKUTE 3a UCKOPUCTYBame Kako WTO e npeuunutauujata
CTaHyBaaT rnoedukacHu.

lMopojun Boagmn

HOT 3Haun cobuparbe Ha MOpPOjHUTE BOAW O YMCTUTE HENpPOonycT/IMBU MecTa U Of 4YucTuTe
NMOKPUBM BO COBMPHWU CUCTEMMU MPES HMBHO MCKOPUCTYBamE UNN UCMyWTame BO MOBPLUMHCKUTE
BoAn. Kora noctom pusuK of 3arafjyasBre 04 VHUMOEHTHN ussopu, Tpeba ga ce npeasuaun 6aseH
3a 3a4p>XXyBarbe Ha NpojHUTe BOAU, BP3 OCHOBA HAa OLEHKAa Ha pU3MKOT BP3 MOBPLUMHCKUTE BOAW.
3a pga ce sronemu nospwuHaTa 3a cobupambe Ha 4YMCTW MOPOjHM BOAM MOTPETOHO e Jda ce
WHCTanupa 3awTnTa u CUCTEMM 3a CnpedyBaHe Ha UCTEeKyBaHe.

MopojHaTa BoAa NpUPOAHO COAPXM MOMasna KoMMYMHa Ha NOMyTaHTU U HEj3MHOTO O4BOjyBaHe Of
3arafeHuTe TEKOBM NpUAOHeCYBa Aa ce MOCTUrHe MMHMMMU3aLumja Ha BONTyMeHWTe WTo Tpeba aa ce
TpeTtupaar. OfBojyBarbeTO UCTO Taka ro HamasyBa puU3MKOT Of, NpeonTepeTyBare Ha NocTojKarta
3a TPeTMaH Ha OTMaZHW BOAM LITO € BO pamMKuTe Ha uHcTanauwjata. OBrue onTepeTyBara MOXe
Aa buaat ceprMo3Hu NocebHO BO Cry4aj Ha TpeTMaH Ha GMOMOLLKN TpeTMaH U Kora TanoXeHeTo
e Aen of TPeTMaHoT.

MopojHaTa Boga MOXe Aa Ce KOPUCTM Kako Y1cTa BoZa Of MOHWU30K CTEMEH 3a PasfnyHu HameHu.
Bo Te HameHwu cnara nepereTo, ynotpebara Bo ToaneTu, NoToa 3a Nagere Ui npumeHa Kako
CypOBMHa 3a TPeTMaH BO NPOU3BOACTBO Ha NpoLecHa Boaa.

UHRYyCcTpnCKu ecbiyeHT u KaHanm3aymja

KnyyeH npB 4eKkop BO ynpaByaBHETO CO OMMIO0 KOU MHAYCTPUCKM OTNagHu BOAM € Aa ce ocurypa
JeKa e HanpaBeHO CE LUTO € MOXXHO BO MUHUMU3NPaHETO Ha KONMMYECTBOTO Ha yrnoTpebeHa BoAa.
Bo noeeke cnyyau npegHOCT € TPETMaHOT M MepeHeTO Ha MHAYCTPUCKMOT edhnyeHT gda ce
M3BpLIM Npef MelareTo CO KaHanu3auujata, a cé cO Len ONTUMM3Npare Ha NPUMEHEeTUOT
TpeTmaH. OBa ro Hamanysa puU3MKOT Of MHMEeKLMja 1 OBO3MOXYyBa COOABETEH MOHWUTOPWHI Ha
pasnuyHu edpnyeHTn.

Kaj KoMyHanHUTe oTnagHn BOAN MUHUMU3MPAHETO Ha BOMYMEHOT Ha BOAMTE Of KaHanusauuvjata
e (pbakTop BO HamanyBamweTO Ha noTpebara of Ae3vHdekuuja Ha KpajHuoT ednyeHT oA
KaHanusauuvjaTta npejg Hej3uHo ucnylutTame.

OpBojyBarse Ha OTnagHU racosu

OTtnagHuTe racosm Tpeba ga ce TpeTvpaaT nocebHO ywTe of HajpaHaTa ¢pasa of npouecoT, o4
NPUYNHK CNIMYHW HA OHME Kaj OTnagHuTe BOAM; Np. MUHMMM3aUMja Ha BONyMeHuTe WwTto Tpeba aa
ce TpeTupaar, e(beKTI/IBHOCTa Ha TEXHUKNTE Ha TpeTMaH.
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MUHICTEPCTBO 3a KMBOTHA CPEAMHA W NPOCTOPHO MNaHMparse

3. TEXHUKU 3A KOHTPOJIA/HAMAJTYBAHE HA 3ATAQYBAKLETO HA BOAUTE

O6nact TexHuka HameHa OcTaTok Onuc

3.1 TexHukmu

CnefHuTe KaTeropum Mepku MoXe Ja ce NpuMeHyBaaT 3a KOHTpOJ1a Ha 3arafyBaHeTo
Ha BoguTe:

¢  MwuHMMM3aLMja M UICKOPUCTYBaHE BO PaMKU HA aKTUBHOCTA
o OpaBojyBarbe Ha LUBPCTUTE YeCcTULM
o duntpayuja
o0 BospgywHa dnotaumja
o CepgumeHTaumja/onBojyBare
o Xemucka peakuuja
e VnapyBare
e CaHnuTtusauuja
e bBuonowku TpeTmaHu
o  UHcuHepaymja

HaunMHOT Ha Koj oBME KaTeropum Ha TpeTMmaHu ce ynoTpebeHn 1 nNoBp3aHn 3aefdHO € oApeaeH of
BOJIYMEHOT Ha WM Mpupojata Ha oTnagHuTe TekoBW. BakHo e ga ce OoTnagHuTe TeKOBM LITO
coap>at nonyTaHTu kom 6apaat pasnudHu choopmm Ha TpeTmaH fa ce ynpaByBaaT Noce6Ho.

3.2 OpBojyBarbe Ha LIBPCTU YeCcTULM

Quntpaymja

duntpauuja moxe ga buae cekoja o HEKOSKyTe Bapujauuu Ha obudHa unTep cTaHuua, Kako
WTO MOXEe fJa ce CpeTHe Kaj cuctemuTe 3a npeyncTyBarbe Ha ropveo. Bo 3aBMCHOCT of
KOMMMYMHUTE Ha NPOTOK W KapakTEepUCTMKUTE Ha TeyHaTa M uBpctata asa, untpute ce
ajanTupaHu 3a NnoBeke HameHu. Tue ce cymmpanu nogony Bo Tabena 2:
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MUHICTEPCTBO 3a KMBOTHA CPEAMHA W NPOCTOPHO MNaHMparse

MpoueceH | duntep co OcTtpaHyBare | lMaTpoH wTo ce
Tek naTpoHu Ha LBpCTM dpna
mMaTepum Kou
ce HaofaaT BO
Tparu
BpekacTt OcTpaHyBare | Mun of Bpekundka.
duntep Ha BaxkHu unm | 3a paboTta co
HenoTpebHn ornaceH oTnag Moxe
LBpCTH ha bupat BO
maTepuu of nocebHa nssepnba
LeBKNTe BO 3a 6e36egHO
WHCTanaymjata | oTCTpaHyBame.
XngpodumneH OcTtpaHyBare | Macno v naTpoH co
dunTep co Ha Tparu og, LBPCTUN MaTepum
UCTEKyBame Ha | Macsio
macso
MocTpojka 3a OtcTpaHyBars | KoHueHTpaT; 10%
yntpadcpun- € Ha BupycH, O OPUTUHANHNOT
Tpauuja NpOTENHN, BOJIyMEH
emynauu,
KOMMJIEKCH Ha
TEeWwKn meTanu
(Monekyncka
maca > 1000)
Tek og Meco4eH OcTtpaHyBame | [MpoTUBTEYHO
ednyeHTo | dmnrtep Ha Tparu o nepere oo
T UBpCTH noHaTaMoLHO
maTepum NCKOPUCTYBare
PoTupayku OctpaHyBame | MunTa ce rpebe co
Bakyym cuntep | Ha HOXX UN XKnua BO
CycrneHanpaHu | 3aBMCHOCT Of
UBpCTH aetanuTe Ha
mMaTepum Aun3ajHoT
Pam dounTtep OcTtpaHyBare | Mun wTto ce rpebe
npeca Ha Mun 3a ga U nepe of,
ce NOoCTUrHe TKaeHuHarta
BMCOKO HUBO
Ha uBpcT
maTepum
Mwun TpakacTta 3rycTyBarbe Ha | 3rycHaTu LBpCTH MwnTa e nputucHarta

¢mnTep npeca

MUITa NPeKy
oCTpaHyBarbe
Ha BogaTa

MaTepum

mery gse cmntep
nnaTHa

Tabena 2 TexHuku Ha counTpaumja
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MUHICTEPCTBO 3a KMBOTHA CPEAMHA W NPOCTOPHO MNaHMparse

Ta6bena 3 lNpegHoOCTN 1 HegocTaToUM
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© Qo @ 4 ) Q
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oL E |® F |40 o g 43
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: ke o T| © o ©°
TexHonoruja 22 7 o e
=0 = D
2
dunTep co NaTpoHu -- ++ - --- + ++ +++
BpekacT comnTtep - ++ - I + 4+
Xugpodumnen cuntep co L i - A . s
NcTeKyBaHe Ha Macno
MocTpojka sa ; AU R R R -
yntpacuntpaumja
MecouyeH cunTtep + - + - - ++ ++
PoTupauku Bakyym ountep | +++ | --- | +++ | +++ | +++ + --
Pam dpunTtep npeca + -- - - | + +
TpakacTa chuntep npeca +++ -- + + 4+ - .
LleHTpudpyranen counrtep

Jlerenpa :
+++ = CunHa npegHocT npy ynoTpeba Ha TexHonornjaTa
- - - =TexHonoruvjata € HenorogHa 3a osaa notpeba/bapame

®dnoTayuja co pacTBOpeH BO3AyX

LiBpcTnTe mMaTepuMn KOMLLTO TELKO ce TanoxaT, edimkacHO MOXe fAa ce fa ce OTcTpaHaT co
ynotpeba Ha TeXHUKNUTE Ha pnoTaumja co pacTsopeH Bo3ayX. [pnHUMNOT Ha oBaa TexXHWKa € WTo
enyeHTOT ce 3acuTyBa CO BO34yX MoA NMPUTUCOK M Kako NMPUTUCOKOT ce ocnoboaysa, Taka ce
hopmMmupaaTt BO3AYLIHN Meypu, MPBEHCTBEHO HAa NOBpLUMHATA Ha cycrneHaupaHuTe dectuum. OBa
pesynTupa co U3BJEKyBahe Ha YecTuuuTe KOH MoBpLUMHaTa Ha NocTpojkara Kage Wwro YecTuumTte
MO>Xe [la ce OTCTpaHaT CO MOBPLUMHCKU rpeday.
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MUHICTEPCTBO 3a KMBOTHA CPEAMHA W NPOCTOPHO MNaHMparse

AguTtvem 3a

—l
croTaumja | | | |
Mun oz OTcTpaHyBay Ha CKpama
l d)no-rau‘Mja | | | I I |

. »

UHdnyeHT e | rN—> - - - - - - >
e L ot

Pesepsoap 3a pnoTauuja

Melwware Mymna
X BeHTun 3a peaykumja @

Ha NPUTUCOK

PesepBoapsa [lymna
3a/pKyBakLe

EdnyeHT

Komnpecop

Cnuka 3 lNocTpojka 3a chnioTaymja Co pacTBOPEH BO34YX

MpegHocTn

e [Jlobpa 3a oTCTpaHyBaHe Ha Tparn o4 MacHOTUMK

e Aepauujata Ha edhnyeHTOT MOXe Aa buae aen of UUKITycoT Ha BUONOLKK TpeTMaH
HepocTtatoum

e [loTpeba Ha eHepruja n oap>xxyBaHe

e Mupuanmneute matepujanm Mmoxe ga “msberaat”’ Bo atmocdepaTa

e [loTpebHOo e Bpeme Ha 3a4pXKyBare

Tanoxxeme

TanoXxeweTo rnaBHO Ce KOPUCTU Kako MPeTTPeTMaH 3a OABOjyBarbe Ha LBpCTUTE Matepumn of
BOAEHMTE emuncun/oTnagHu BOAW. TanoXemeTo 3aBucu of crneuudpmyHaTa rpaeBuTaumja Ha
LUBPCTMTE MaTEPUN 3a fa MOXe Aa ce oggenart of TeyHaTa hasa. Onepauymjata e 3aBucHa og Toa
Janv nMa Bpeme Ha 3ap)KyBarbe BO CafoT 3a TalloKEere U MOroAHMN LEMU Ha Tevere KO Ke
0BO3MOXaT UCKOPUCTYBake Ha UBpcTuTe Matepun. CneumdmyHaTa HameHa Ha nocTpojkaTa 3a
TanoXere ja oapenyBa HejauHaTa ronemMmmHa u amsajH. Tue moxke ga émaat KoHdurypupaHu ga
nocTuUrHaT oABojyBarbe Ha MacTu u macrna (MM) v 0BOj TUN Ha O04BOjyBarbe Ke buge TpeTupaH Kako

TEXHUKa Ha TarioXere.

TexHVKUTEe Ha TalloKere HOpPMafiHO Cce MpuapyXXeHu co arfiomepauvja unu TpeTMaH 3a

pasbvBarse Ha eMyn3MnTe BO BOAEHUOT TEK.
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MVIHVICTepCTBO 3a XMBOTHa cpeanHa 1 NPOCTOPHO NiaHupake

Tabena 4 TexHUKM Ha TanoXXere

O6bnact | TexHuka HameHa OctaTtok | Onuc
Mpouec | ®akad Ha | OTcTpaHyBarke | Mun Moxxe ga ce nHcTanupa y-ueBka, cag nnm
eH Tek/ | yakan Ha TeLwKn KOMOpa BO NMPOLIECHUTE TEKOBMW UK LEBKU
ApeHa- YECTUYKN KaKo 3a ga caTu YakanoT npeg ucnywTrarbe
xa LITO € NecoKoT
Mpouec | LeHTpu- OtcTpaHyBame | lNMecok/
eH Tek/ | dyraneH Ha ryctu Yakan
ApeHa- | cenapa- YECTUYKN 04
xa TOP,XMAPO- | TEK NoA
UMKIIOH XUOPOCTaTUYKK
NPUTUCOK
Mpouec | OpgojyBad | OcTpaHyBarbe MM n
eHTek/ | Hamacrno | HaMMog TeLKN
ApeHa- LueBKuTe yecTu-
xa 4KU
Tek Ha ®dakad Ha | OcTpaHyBare Mecok ®
ednyeH | yakan Ha TeLWKKn D
TOT YECTUYKUN KaKo ooy 3
LITO € MeCcoKoT T 7 s
3a gace C s
3aWwTnTn ! B
onpemara BesEyX
HU3BOLHO Of,
6]'IOKVIpaI-be s WHdpnyenT EtpnyeHT
Tek Ha baseH 3a OcTtpaHyBame Mwun
ehniyeH | TanoXere | Ha KPynHUTE
TOT maTepum BO
MUTa Kako
WTO Ce
dnokynaTHu
unm éuomun

[opeHaBedeHNTE TEXHUKU Ha TanoXere HOPMasiHO ce MpuApyXXeHu co arfmomepauuja unm
TpeTMaH 3a pas3buBarbe Ha eMyn3nmTe BO BOLEHMOT TEK.
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MUHICTEPCTBO 3a KMBOTHA CPEAMHA W NPOCTOPHO MNaHMparse

Tabena 5 Tanoxere - [NpegHoOCT N HegocTaToUmM
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QO
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EpnHocTaBeH hakay Ha T R ot R
yakarn
LleHTpudbyraneH oasojysad, et L . I
XUAPOLUKIOH
OpBojyBay Ha macno ++ ++ +++ S
dakay Ha Yakas cO BMOpPEH | oo r L
NnpPoTOK
baseH 3a Tanoxeme +++ + + + --

JlereHpa :
+++ = CunHa npegHocCT npu ynotpeba Ha TexHonorunjata
- - - = TexHonorujata e HenorogHa 3a oBaa noTpeba/b6apar-e

3abenelwka 1:
[ocTanHu ce XxMapoUMKIIOHN KOU Ce Ce NPOEKTMPaHU caMo 3a OTCTpaHyBare Ha MM.

LleHTpuchyranHo ogBojyBar-e

LleHTpucpyranHo ogsojyBarbe ce KOpUCTU 3a OABOjyBarbe Ha HepacTBOpPNUTE mMaTepun of TeyHa
¢asa kage WTO BOSIYMEHOT Ha MaTepujanoT WTo Tpeba Aa ce TpeTupa u KapakTepUCTUKUTE Ha
TanoXXeweTo Ha cMecaTa Ce TakBM LTO TanoXeweTo He e edekTuBHO. LleHTpudyrute mm
3rycHyBa cMecuTe CO nomana TedyHa pasa UM ce KopucTaT 3a OTCTpaHyBarbe Ha BojaTa of
3aMacTeHU TEKOBW Nped HUMBHO MOBTOPHO MUCKOpUCTYyBame. LieHTpudyrute co KOHTUHyMpaHa
paboTa KopucTa ns3bop Ha nno4Yy U AU3HU 3a 3a ce ogpean KanauuTeToT Ha MaliuHaTa U Ha Toj
Ha4uH OABOjyBaHETO Ce Aenu Mefy TelkKa 1 fiecHa gasa.

OcTtatounTte of ueHTpudyrata moxe ga buae macneH marepuvjan of necHara ¢asa v Mun of
Tewkata ¢asa. LleHTpudyrnte ce kopuctat ga ce UCKOPUCTM ynoTpebnmBnMoT MaTtepujan BO
npouec1Te Ha UCKOPUCTYBaHe Ha MacrioTo M BO MHAycTpujaTa 3a xpaHa. CunaTta/oTnopHocTa Ha
MUITa of UeHTpudpyrata e orpaHMyeHa og MOOuniHOCTa Ha CycrneHsuvjata wTo ce 0A4BojyBa Mefy
nao4YnMTe N 04 MOXHOCTA Ha uUeHTpudyrata ga ja uchpnm KoHueHTpupaHaTa uBpcta hasa. 3a
WCKOPUCTYBarbe Ha MUITa CO BMCOKA COAPXXWHA Ha LBPCTM MaTepuMum M 3a OTCTpaHyBarbe Ha
BoJaTa MOXe Aa ce KOPUCTY MeXaHUYKK LeHTpudyraneH geKkaHTtep.

LleHTpucpyrnte wto ce Kopucta BO oOnepauumte Ha TpeTMaHHa oTangHvM BOoAW BpLiaT
OTCTpaHyBame Ha Bogara, OAHOCHO OTCTPaHyBare Ha TEYHOCTUTE LBPCTUTE OCTaToUM CO34aAEHN
BO MPOLIECOT Ha TpeTMaH. TpeTupaHnoT mMaTepujan buaejkn coapxu nomarnky Boga nosiecHo € co
HEero Aa ce pakyesa M TpowouuTe 3a TpaHCcnopT ce noedTUHU. LUeHTpudyrmte UCTO Taka ce
KopucTaT 3a O4BOjyBake Ha Te4dHa of TedHa dasa (ce ynoTtpebyBa 3a 04BOjyBarbe Ha Macro Of,
BOJaA BO MOCTPOjKMTE 3a TPEeTMaH Ha oTnagHu Boawn). lNocTtojaT n ueHTpudyrn Kom ce cnocobHu 3a
0ABojyBare Ha Tpu hasm Bo eaHa nocTpojka. C
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MUHICTEPCTBO 3a KMBOTHA CPEAMHA W NPOCTOPHO MNaHMparse

Mpu oBOj BUA Ha OABOjyBarbe ABWXeYKa cuna e ueHTpudoyranHaTta cuna. Taa ce npumeHysa
noefHaKBO M Kaj necHaTa u Kaj Tewkarta dasa 1 Ha TOj Ha4uMH ja 3rofiemyBa pasnukara Mefy HUB.

MoBekeTO of AekaHTep ueHuTpudyrmTe 3a TpeTMaH Ha oTnagHM BOAM CE XOPWU3OHTaslHW COo
KOMMaKTHO uMnuHapuyHo Teno. (Cnvka 4). TenoTto u nofmkaBoT BHATPe 0OUYHO MM OBMXKMK e4eH
3aegHn4kn motop. oTpebHaTa pasnuka BO 6pOjOT Ha BPTEXWU Mefy TEnOoTO M MOSHKaBoT ce
NMOCTUrHyBa CO KOPUCTEHE Ha KaULWHMLUWM CO pa3fiMyeH gujameTap.

MaroH 2a endpanara
/ MoroH 53 TenoTo |, el

B

--------- R T e s g 4-.—|.[

Bnes Ha
MaTepHjan
HenyeT HA YEPCT HecTHUM MenyeT Ha TEMHOCTH N0 NAT HA TPAEMTALHE

Cnuka 4 [lekaHTep LeHTpudyra co LMNMHAPUYHO KOMMNaKTHO Teso

lMoroHOT Ha MMHKaBOT ja oAapepyBa AudepeHumjanHaTta 6p3vHa Mery TenoTo U NofmKaBoT U e
KNy4Ha 3a Y4MHOKOT Ha ueHTpudyrata. OBoj gudbepeHuumjan ro AMKTpa BpEMETO Ha 3a4pXXyBaHe
Ha UBpPCTUTE MaTepuM BO LUeHTpudyrata, WTO MMa AMPEKTHA BPCKA CO KOHUEHTpupawe Ha
LUBpPCTMTE MaTepum BO norada u edukacHocTa Ha pakarbe. [obuBareTO M OApPXKYBareTO Ha
norada oA LBPCTM MaTtepum, Kako 1 epmkacHocTa Ha dakare 6apa MHOry YyBCTBUTESEH MOrOH Ha
NnosmKaBoT KOj pearvpa 6p30 Ha NPOMEHMTEe Ha KapaKTepuUCTUKMTE Ha MUNTa Npeky npaBere Ha
HE>KHW 1 BELITM NPOMEHU BO 6p3MHaTa Ha noskasoT.

MogepHuTe OnM3ajHu AaBaaTt OABOEHW MOrOHW 3a ABWKEHE 3a ABaTa rNaBHW POTUPaYKu Aena Ha
ueHTpudgyrata. TenoTto 1 No/mKaBoT ce NPUABMXKYBAHU Of eNTEKTPUYHM MOTOPU CO MPOMEHNnBA
6pauHa. MNogony (Cn. 5) e gageH npumep Ha LeHTpudyra co asa noroHa.

|G" DpergeHT
NpeTECpaY 24
NomoH HAa

L |nommkaeaT

dpenpeHT | [ :|
NPETECRAY Hi
NOMHOT 23
TEMT

MoTop 24 NonoH
Ha TemaTa

MoTop 34 NoroH Ha

MOTHAEDT
Mo ITHa BecT Fegyrrop

TPaHCOpTER

Teno

Cnuka 5 [lekaHTep LueHTpudyra co He3aBMCHO afanTuomnnieH noroH
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MUHICTEPCTBO 3a KMBOTHA CPEAMHA W NPOCTOPHO MNaHMparse

Opyrnte BUOOBM LEHTPUYrM poTMpaaT OKONy BepTukanHata nuHuja. Co uen ga ce 3ronemu
noBpLUMHATA 3a TanoXerbe, CToN6 0f KOHYCHU NoYM ce MOHTUpa AOMXK BepTuKanHaTta ocka. Bo
3aBMCHOCT 04, KOHLIeHTpauujaTa Ha LBpCTUTE MaTtepumn Wunu Apyru TEYHOCTU KOU He ce Meluaart u

uMaaT pasnuyHa creyudmndHa ryctvHa, MoXe ga ce KOpucTu UeHTpudyrn co 2 nnu 3 dasu,
LeHTpudpyrm co Teno co ansnHm (Cn. 6 a) n ueHtpudoyra co Teno 3a camodnctere (Cn 6 6).

Cnvka 6 LeHTpudbyru co cTonb o KOHYCHU NIoYu:
LUeHTpudoyra co Teno 3a caMovncTere

MpeagHoCcTU Ha UeHTpU(yranHo oaBojyBaHbe
e KowmnakTHu ce

e Bucok kanayuTeT Ha orpaHu4eHa NnoBpLUNHA
e [lpunarognve KBanuTeT Ha NPOAYKTOT
HepocTtatouu

e [JlenoBu WTO Ce ABMXKAT CO ronema 6psvHa

e MexaHu4dko abere

e bapa MHory ogp>xyBar-e

Arnomepauyuja u NOBPLIMHCKAa aKTUBHOCT

a) ueHTpudoyra co Teno co An3Ha,

6)

Manute 4ecTuU4KM of CcycneHgupaHuTe MaTepum BO eqIIyeHTOT MOXe Ja HocaT Bo cebe
€NEeKCTPOCTATCKM MOSIHEX WU MMaaT NOBPLUMHCKM HaMoH KOj He A03BOJlyBa Ha YeCTUYKUTE Aa ce
oAasojaT. Bo BakBM cnyyau, necHata Mui1 UnM emyn3uvuTe ro npasaT OABOjyBameTo Ha dhasuTe

NoTewWwKo o4 OHa o4 3a HeaKTUBHUTE CyncTaHuuw. Co AoaaBaHe Ha (bJ'IOKynaHTVI/pa36I/IBa‘-IVI Ha

eMyn3nn MoXe Aa ce Npean3BrKa Bp3yBare Ha YeCTUYKUTE BO cycneHaunjaTa. TakBu aauTueu ce:

o  ®depo unu depu conu
e  AnymuHuym cyndat
e [lonumepnu

e [lonuopraHocyndunam

MacnoTto Moxe fAa ce ogaenu of Bogarta co ynotpeba Ha MUHEepapsiHW KUCENMHU, Kako LUTO ce

cyndypHa, Xn10poBOAOPOAHA UK a30THA KUCEeNuHa.
MpegHocTH
e Hwucka 6y4aBa n mana ynotpeba Ha eHepruja

e EpHocTaBHa TexHonoruja
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MUHICTEPCTBO 3a KMBOTHA CPEAMHA W NPOCTOPHO MNaHMparse

HepocTtatouu
e VYnoTtpeba Ha XeMUCKN aaUTHBU

e Cnaba (TeHka) mun

Ancopnuuja u atcopnyumja

Tparu og nonyTaHTM MOXeE Aa ce oTcTpaHaT of edhfiyeHTOT co ynoTpeba Ha hunTpu Co akTUBEH
jarneH. Kora ce pa6oTu 3a Manu (ounTpu CO aKTUBEH jarfieH, No HUBHaTa ynotpeba Tue ce cpnaat
Kako oTtnag. Bo noronemn pasmepu, KOPUCHUTE UNN WUTETHUTE CYMNCTaHUMM KOW Ce 3aprkase Ha
aKTMBHMWOT jarfieH MoXe fa ce OTcTpaHaT Of Hero npeky pereHepauuja Ha jarneHoT co napea.
AKWTBHUOT jarneH noBeke Ce KOPUCTM 3a TPEeTMaH Ha racoBu M 3a OUHANIHO NMpeYucTyBare Ha
BOJaTa 3a KOH3yMupam-e.

BapTta nnu rnuHaTa Bo NpaB MoXKe Aa Ce KOPUCTU 3a CnpedyBarbe Bfe3 Ha UCTe4eHO Macro BO
LUeBHaTa CTPyKTypa BO WHCTanauvjata uwnu ga ce ynoTtpebaT 3a WCKOPUCTYBare Ha Manu
KOJMYMHM Ha Macsio oA 04BOjyBayM Ha Macro.

MpegHocTH
e EdeKTMBHM BO OTCTPaHyBare Ha HUCKM KOHLETpaunm Ha noslyTaHTm
e O6u4Ho nocturHysaat [BE
e EpHocTaBHu 3a ynoTtpeba
HepocTtaTtoum
e  KOHUEHTpMpaHuTe ocTaToum MoXe ga bugat onacHm
e AncopbeHTnTe MOXe Aa cTaHaT OTPOBHM BO OAPELEHUN CIy4dn

e PeakTuBHOCTa Ha ancopbeHTuTe HBapa cnefere u 3ameHa.

Xemucku TpetmaH

HajuecT xemMnckn TpeTMaH BO pamMKuTe Ha MHCTanauujata e npunarogysawe Ha pH WTo 4ecTo e
HEOMxO4HO 3a 3aWTuTa Ha KaHanuMsauuuTe WTo ja npudpakaaTt oTnagHata Boda wuiv nak ga ce
KOHOUUMOHMpa edniyeHTOT 3a noHaTtamolweH TpeTmaH. EdnyeHTOT wTto Tpeba pga ce TpeTupa
Tpeba ga ce 4yBa Bo 6a3eH 3a Taa HaMeHa ONpeMEH CO MOXXHOCT 3a Meluawe, Taka ga ce Hamanat
NUKOBKTE Ha pH, a co Toa Aa ce ofnecHu HejanHaTa KOHTposa.
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FHC=mHa Ba=a

Pesepeoap sa
GANaHCHpaHE

B
v

Pesepeoap =a Nperpagu Baza
Hey TpanKsal Hia
MewamedTpanchep mymna

Cnuka 7 MNpunarogysame Ha pH

[MoBEKETO Mpouecn Ha XEMUCKU TPeTMaH ro crnegaTt nNpuHUMNIOT npukaxkaH norope Ha Cn. 7. Bo
crny4yauTe Kafle TEKOBUTE Ce KOHCTaHTHM M npunarofysaraTa ce manu, Ke ofaropapa egHOCTaBeH
cUCTeEM 3a Meware BO UeBkoBog (Cn. 8). BakaBoTO xeMUCKO mpunarogyBake Moxe ga buge
aBTOMaTU3NPaHO CO ynoTpeba Ha KOHTPOJSIEP M BEHTYPU CUCTEM 3a A0faBarbe Ha peareHT BO
NPOLECHUOT TEK.

(]
L

%
|

E-2

Cnvka 8 Meway Bo LUeBKOBOS

XeMUCKUOT TpeTMaH MOXE [a Ce KOPUCTU 3a NPeTBOpare Ha LUTETHW MONYyTaHTWM BO NMOMAanky
onacHu co ynotpeba Ha OKCUOAHTU KaKO LUTO Ce HaTPUyM XUMOXJIOPWUT, O30H WU XJIOP UIK CO
npeTBOpare Ha PacTBOPSIMBUTE MONYTAHTUM KaKO LITO Ce TEWKWM MeTanu, of pacTBopsiMBa BO
HepacTBopvBa opma, NPOCneAeHo Co NpeumnuTaumja n Kkpuctanuaauyuja.

[vpekTHa okcugauuja Ha BUCOKa TemnepaTypa ce KOpUCTM BO OApefeHun mnpeouecu Kage
peareHTMTEe Kako LWTO Ce HUTpUTUTE, CynduTuTe U OApPEefeHN apOoMaTUYHM CyMnCcTaHuuMuM ce
NPUCTYHN BO TeKOT. Npumep 3a TakoB npouec e LOPROX Kako WTo e onuvwiaH BO AgujarpamoT Ha
Cn. 9.nogoony.
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OTnagHa Boga '._l

MoMOWHK MaTepMjand {-_------.
MaTANMIaToRM, [
KHMCENWHA :

- - -

|

TpeTHpaHa BEoOa Qo OMONOWKS OUCTREHE

Cnunka 9 LOPROX nipouec Ha okcuaaumja

MpegHocTn
e Moxe ga nocturHat 'BE ocobeHo 3a pH
HepocTtaToum
e Moxxe ga BKy4YyBa CIIOXEH MOHUTOPUHI 1 KOHTpOna
e [loTpebHo e HaarnepyaBHe Ha NOCTpojKaTa

e Moxe fga fage norofieMa Kofm4ynHa Ha WTEeTHU CrIopeaHU MPOAYKTU

lNpeyunntaymja (Tanoxeme)

TpeTmaHoT Ha npeumnuTauMja € KoHBep3uja of pacTBOp BO CyCreH3uja Npexy XeMucka peakuuja,
Kako LUTO e peakuujaTta Ha TelwKn MeTanu Unu pacTBopavMBM noccaty co Bap, NpaBejKu rm oBme
NONyTaHTX MOroAHM 3a NCKOPUCTYBake MMM ofnararke Kako mun. NpeuyunutatopoTt obuyHo ce
COCTOM O KOMOpa 3a peakuuja, 30Ha 3a popMmparbe HaMMN M Hej3MHO cobupare U cekumja 3a
6ucTtpere. EpekTBHOCTa Ha peakTopoT 3a MUST Ke ce nogobpu ako BO CUCTEMOT Ce BOBede
NPeTxo4HO co3AadeHa My, bUAejKM Taa CrlyXKu Kako 3apoguil 3a cogaBarbe NOKPYMHN YeCTUYKM,
Kako LITO e Ccrly4aj U Kaj Kpuctanusayujata.
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Cnuka 10 MpeyvnuTtaTtop

MpegHocTH
e EpHOCTaBeH 1 TUBOK MNpouec
HepocTtatouu

e Munta u usbucTpeHaTa TEYHOCT O0OMYHO OGapaaT AOMOMHUTENIeH TpeTMaH 3a Ja ce
NocTUrHaT eMUCUOHUTE CTaHdapam

e [loTpebHO e NpeLun3Ho Ao3upar-e Ha peareHTu

JOHCKa Mn3meHa

lMoBEKeTO WHOYCTPMM Kako LTO Ce OHMEe 3a €eNeKTPO rafBaHu3auuja, MonynpoBOLHULM W
neyatere Ha CTPYjHW Mfoyun, BO OTNAAHMTE BOAM ncdpnaaT TEeWwKU MmeTanu o TUnoT Ha 6akap,
HWKEe, OfI0BO, XPOM M LUHK. 3a BakBM NOTPebM NOCTOjaT CMOMM 3a jOHCKA pasMeHa KoM LTO umvaar
E€KCTPEMHO BWUCOKU ahUHUTETU 3a OApeAEeHN MeTasrlHW jOHW, BKIYYYBajKW M TELWKWTE MeTanwu.
OBue cMonu rv NpuBneKyBaaT v 3a4p>KyBaaT camo jOHMUTE Ha TELKUTe MeTanu, a rm urHopupaar
06UYHNTE jOHM AYpPU aKO CE NMPUCYTHU BO BUCOKM KOHLIEHTpaLUN.

Mpy 136OpPOT Ha BMCTUHCKa CMONa 3a ofpefeHa HameHa Tpeba fa ce 3emart npeasug HeKomky
dakTopu. pBo, Tpeba Aa ce npeasuau KpajHata gectuHauuja Ha cmonarta. [anum Taa Ke ce
NCKOPUCTWN e4HOKPAaTHO M noToa Ke ce dpnv unm uctata Ke ce pereHepupa? Npy npumeHa Bo
TPETMaHnTe Ha OTMaAHM BOAW, Pa3yMHO € [a Ce KOPWUCTW CMOSla Ha OCHOBAa Ha >KPTBYBaHE.
MeTanute ce KOHUEHTpMpaaT Ha cMmosiaTa, LWTO MM OBO3MOXXYBa Ha onepaTtopuTe Aa ja ucdpnat
oTnagHaTa BoAa, HO Toa 6apa npaBuHO ognarame 1 Ha cmonaTta. Kora cmonaTa ce pereHepupa,
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Taa MOXe [a ce KOpUCTW MOBTOPHO. [pn pereHepmpareTo Ha CMONMTE Ce cOo34aBa BOJSIYMEH Ha
oTnagHa Boda Koja rM CoApXwm MeTanuTe Kou bune KOHUEHTpuUpaHu Ha cmonarta. Metanute of
BoJara MoXe Aa ce MCKOpUCTaT CO eNeKTPonM3a Unu pereHNpaHnoT oTnag Moxe Aa ce Tpetupa
CO Xemucka priokynaumja n Tanoxemre.

EfeH TunMdeH npouec Ha pereHepauvja 6apa 15 m® Boga 3a 1 m® cmona. MpouecoT Ha joHckaTa
M3vMeHa e onTuManeH npM MUHMManeH OAHOC Ha Bojata 3a pereHepauvja BO OQHOC Ha
npeuyncTeHara otnagHa soga. Co uen ga ce pobve HajMHOTY Of MPOLIECOT Ha joHCKa M3MeHa,
Tpeab fga ce npeAsuAaat Tpy Yekopa:

e OnTumMaMpatbe Ha camuOT MpOLEeC Ha co3haBatbe Ha OTnadHa BoAa 3a fa Ce WUCKOPWUCTW
MakcKMarHo cMosiaa npu joHckaTa uameHa;

e PasBuBare Ha npoueaypu 3a onTUManHo paboTere 3a YYMHOKOT Ha cMofiaTa npu joHckaTa
pasmMeHa;

e U360p Ha Hajgobpa cmona 3a cneyudmnyHaTta cutyauuja.

MpegHocTHn
e Bucoka edpukacHOCT BO OTCTpaHyBaHe Ha jOHW Ha TELLKN MeTanum
¢ KopucHuTe meTanu MoXe Aa Ce UCKOpPUCTAT CO PasfinyHu MetToam

e BonymeHOT Ha OTNagoT co3gafeH Mpu pereHepauujata e noman BO criopegba co
BOJIYMEHOT Ha BogaTa TpeTupaHa co cMonara.

HepocTtaTtoum

e JOHCKO M3MeHyBaykKuTE CMOSIM MOXEe fa Ce 3anywaT BO MPUCYCTBO Ha CycrneHAuMpaHu
YyecTnUM, MacTU, Macna 1 HEKOU OpraHCcKK coeanHeHuja.

e Tpeba ga ce npeaBugaT M Apyrv NpoUecy Ha TPeTMaH Kora KOHLUEeHTpauujata Ha BKYMHO
pacTBOPEHU LBPCTM MaTtepum o4 OTNagHUOT Tek Ke ce npubnmxum go 500 to 1,000 mgl/l.

Mem6paHcku npoyecu

Mem6bpaHckaTa TexHomorma MoXe Jace KOpUCTM 3a TpeTuparbe Ha pasnuyHu otnagwm,
BKNy4YyBajKM MCLUEAOK Of CaHWTapHW AenoHUM LUTO COAPXXWU OPraHCKM UM HEOPraHCKM XeMUCKU
BMAOBW, 3aMacTeH OTnaj pPacTBOPSMB BO BoJa LUTO 6MNT KOPUCTEH BO MeTario npepaboTyBayku
WHAYCTPUM, NMoHaTaMy CMeCU Ha pacTBOpyBayu M Boda M CMECU Ha Macno W Boga cosfdageHu npu
aKTUBHOCTY Ha Neper-e BO MeTanHarta MHaycTpvja.

MocTojaT NoBeKe pa3BMEHN MEMOPAHCKK MPOoLECH, a ApYrv Ce BO TEK HA pa3BuBaHe, HO HEKOJSKY
Ce BeKe roToBM M CnpemHu 3a ynotpeba BO uHAycTpumTe: MMKpodunTpauwja, yntpadpunrtpaumja,
enekTpogmanmsa, 04BojyBarbe Ha racoBu, nepeanopauuja u HaHopunTpauuwja T

Momery cnomeHaTute, yntpacdunTpaymjata € peBep3vbunHaTa ocMo3a Ce HajueCcTo KOPUCTEHNTE
MemOpaHCKKU NpoLecu BO TpeTMaHOT Ha MHAYCTPUCKU OTRaaHM BOAM.

Yntpaduntpaymjata (Y®) ce npumeHyBa 3a 4eCTUYKU BO MoOsekynapeH pasmep og 0.1-0.01um,
Jogek anak pesepambunHata ocmosa (PO) e npouec WTO ce npuMeHyBa 3a YECTUHKN BO jOHCKU
pasmep noman og 0.001um.

MpegHocTH
e 3HayajHu 3awTean BO eHepruja

. Cos,ana eMNCUN CO BUCOK KBaJINTET

Hepoctatouu

e MembpaHcKuTe npouecu ce ceywTe BO dhasa Ha pas3Boj 1 3aToa ce NPUAPY>XXEHN 04, BUCOKM
KanuTanHu TPOLOLM Ha MHBECTULNN. .
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e MHory mMembpaHu ce OCET/IMBM Ha Hanaau Ha crnobogeH Xfop Unu Apyru OKCMAAHTU BO
BogaTa WTo Tpeba fa ce TpeTupa.

e JloKOMKy e MpUCYTHO >Xenes3o unu cyndyp BO BoAaTa M AOKOSKY ce Haofa BO ¢hasa Ha
okcupaumja , AKoO BogaTa Koja ce TpeTupa € BO OKcuampaHa cocTojba U coapxxu Xeneso
unu cyndyp, MoXe Aa ce NCTanoXu TPUBANIEHTHO XXEeNes3o nnn enemeHTapeH cyndyp sp3
noBpLUMHaTa Ha MeMmbpaHaTa Co LWTO Taa MoXe Aa ce 3anoJsiHW. MNMpakKTU4YHO € HEBO3MOXXHO
Ja ce oTcTpaHu 61no Koj oA ABaTa Tanora, buaejku 3a Tme ga ce pactsopat, MembpaHuTe
Tpeba ga ce ymcTar BO oncer Ha nNX BO KOj MOXe Aa Ce yHuLWTaT.

Buonowku TpeTrmaH

BuonowknTe peakTopy KopucTaT MUKPOOPraHMamu 3a Aa rm npersopaTr epmeHTabunHuTe
martepujanu BO nomarsky onacHu cynctaHumu. OctaToumTe of NpoLecoT 3aBucaT 0f, CypOBUHMUTE,
HO HajuecTo ce cocTojaT og CO2, meTaH, 610 MM 1 coeamHeHnja Ha cyndypoT. TEXHUKMTE WTO ce
KopucTa npuv OBOj BWA aH TpPeTMaH ce fgena rnaBHO Ha aHaepobHa M aepobHa aurecTuja.
AHaepobHaTa gurectuja ce n3BefyBa BO 3aTBOPEH pe3epBoap CO Mnperpagv Kou mMat yrora ga
obesbenar BpeMe Ha 3aapXyBarbe W Myc onpema 3a cobuparbe Ha racor wWwro ce
ocnoboaysa/co3gaBa BO TEKOT Ha npouecoT. [pegHoCcTUTe Ha aHaepobHMOT NpoLec BKIy4dyBaar:

e MupuanmeuTe racosm ce 3agp>xyBaaT 3a ynotpeba nnm nHcuHepaumja
e Mana ynotpeba Ha eHepruja

e OTcTpaHyBarbe Ha MeTanu Npeky NpeTBopare BO cyndman

e Hewma cospaBarbe Ha aepoconu

MpouecoT € paHnMB/OCETNMB Ha MPOMEHW Ha BNIE3HMOT TEK M HA TOKCUYHW CYNCTaHUun, u
HamanyBameTo Ha XIK oa 70% He e AOBONHO 3a ouHANHO ucnywTtame. AHaepobHNOT npouec
MOXXe Aa buae npocneneH co aepobeH peakTop 3a aa ce gosene XIMK oo HMBO koe e npudaTnmeo
3a ucnywTame.

AepobHu peakTopu MOXe Aa 6upgat OTBOPeHM 6a3eHu co eauHuumM 3a rioTvpadka aepauuja
(ocHoBa 3a aepaumja), C MHjeKTUpae Ha KOMMNpecupaH BO34yX unv fa ce coctojaT of 6uonollku
KYJM Uy TPKAMHE chuntpu. N360poT Ha TexHUKa 3aBucu og buopasrpaannmeocta u o4 BONYMEHOT
wTo Tpeba ga ce TpeTmpa.

Cute nocTpojkum 3a O6uonowkm TpeTmMaH 6apaaTt 6anaHcMpaHa XpaHnu3a noanora Ha Koja
buomacara Ke npexusee. Oa 6apa KoHTpona Bp3 pH, TemnepartypaTa, XxpaHnvmBaTa Bpe4HOCT Ha
ehNTyEHTOT U KOMMYMHM Ha NPOTOK KanauuTeToT, CO Uen Aa ce ogpXxu 3gpasa 6uomacata. EgeH
€OMHCTBEH LLIOK MOXE Aa ro nchpnm 6MonowKuoT cuctem of paboTa 3a NogoNro Bpeme.

Cnuka 11 AHaepobeH gurectop

AepobHUTE pakTopu BKydyBaaT OMOKynn (TPUKNWHT hmnTpn) n 6a3eHn 3a aepauvja. buokynute
ce cafoBM WITO coAap>XXaT MHEPTEH MeMyM Ha KOj ce pasBuBa MMKpobuosowkarta griopa.
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Cnuka 12 AepobeH peakTop - 6uokyna
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Cnunka 13 AepobeH peakTop - 6a3eH

ManuTte 6uopeakTopu ce AOCTanHU 3a NpYMeHa BO AOMAaKMHCTBATa, HO WUCKOPUCTYBakeTO Ha
racoT € BO3MOXXHO CaMO Kaj CpeaHUTE M rosieMmTe nocTpojkn. MeTaHOT e racoT LWTO Haj4yecTo ce
co3faBa BO aHaepobHaTa gurecTuja u MMma NoBUCOK KOE(UUMEHT Ha rnobanHo 3aTonnyBame Of
jarnepogHunoT gnokena. Opf oBaa NpuyuHa racoT of aHaepobHUTe NOCTPOjkM Tpba Aa ce coropysa,
[OKOJIKY HE Ce KOpPMCTHK 3a NPOM3BOACTBO Ha TOMJIMHCKA eHepruja.

MpegHocTM:

MpupoaeH npouec
HamanyBare Ha opraHcKkuTe 3aragysaudn

KoHueHTpauuja Ha  MeTanHWTe  3arafyBayuM  3apagy  HUBHO  MOHATaAMOLLUHO
VCKOPUCTYBaHENNN TPETMaH

Cnaboctun

Mopa ga ce KOHTponMpa HUBOTO Ha HYTPUTUEHTUTE N aurectunjaTa Kaj 4OTOKOT
MoTpebHo e 6IMCKO HaarnenyBarbe

AKTVBHUTE MUKPOOPraHn3Mu ce paHnuBem Ha NpoMeHn Ha pH, TemnepaTypa v cn.
MoTpebHo e oanararse Ha MunTa

"acoBu Kon cogpxxat MUPUCK 0f, aHaepobHMTe npoLecu

Bucoka noTpolyBayka Ha eHepruja Kaj aepobHuTe npolecu

Co3paBarbeTo Ha NeHa MoXe Aa buge npobnem Kaj 6aseHuTe.
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Hutpudcukaymja/lgeHntpuchukaymja

TekoBuTe/edhnyeHTUTE KOM coapxXXaT BMCOKM HMBOA Ha amoHujak 6apaaT cneuynduyHn TpeTMaHu
KOMW BrydyBaaT NpeTBopare Ha aMOHUjakoT BO HUTPUTK, a NoToa BO HUTpaTK. OBa ce NocTurHyea
CO norofeH Bug 6akTepun Bo aepobeH peakTop. NoToa HUTpUMUMpPaHMoT edoflyeHT ce npeHecyBa
BO aHaepobeH peakTop Kage LITO HUTPAToT NPeKy TpeTMaH Ha okcuaauwja ce npeTBopa BO as3oT
BO racosute cocTojba. ®asarta Ha geHnTpudukaumja 6apa ontumaneH pasmep mefy BIrK n asor,
3a ga yHKUMoHupa depmeHTaumjata HopManHo. 3a Taa uen Moxe ga 6buae notpebHo ga ce
popane BIK Bo Hekou edhnyeHTM O XEMWUCKU MpoLecu Kage LTO COApXUHaTa Ha OpraHcKute
maTepum e Hucka. OHamy Kage LWTO Toa € MOXKHO, A0OpO peLleHre e Melare Ha edpriyeHTuTe.

MeTanon

KHEnopoA
________________ e e s
B B
Y v ¥ ¥ Y v ¥
* BaseH sa bazecH 2a * Aepaynja
Enes HHT P U HEAL Wia AEHHT P K ERY Hja

PelydKnipate

PHHAMHD
GHET pEHE:

Cnvka 14 Pegocnep Ha 4yekopuTe Ha HUTpudmkauuwja n geHntpudukaumja Bo NocTpojka
3a npe4yncTtyBarse Ha otnagHu soau (MroOB)

TexHukun Ha eBariopauymja

3a u3BnekyBawe Ha ucCnapnueuTe 3aragyBayn Of BOAEHUTE TEKOBU MOXe Aa ce KopucTaTt
ogpenysame (CTpUNWHI), gecTunauvja u pektudmkauymja. OBME TEXHWKM CE€ OrpaHuUYeHn Kaj
XEMUCKMTE W HadpTeHUTEe UHAYCTpMu OuAejkn TpowouuTe 3a eHepruja M 3a onpemara ce
penatmBHO BWUCOKU. Bo cny4aj kora BO NpoLecOoT MOCTOM OTnagHa/BMLLIOK TOMMAMHA, Torawl
TEXHUKUTE Ha eBanopayuja ctaHyBaaT aTpaKTUBHU.

CaHnutusaymja

Bo 3aBucHOCT oA M3BOPOT Ha oOTnNagHa BoAa TPETMPaHUOT edryeHT MoXe [a COApXu
WH(PEKTUBHU MUPKoOopraHnamn. HMBoTo Ha MHAEKTUBHOCTA MOXE Aa Ce Hamanu 3Ha4MTesHO CO
efeH obemeH TpeTmaH. Cenak, MOXe Aa ce Cryyu ogpeaeHn cropu, MPeocTaHaT XNBN KNETKN 1
BMPYCU Aa ro Npexxuseart TPeTMaHoT 1 da pawmpart uHdekuuja.

[okonky ednyeHToT ce uncdpria BO BOAN KOM HOBEKOT MM KOPUCTU 3@ HEKoja CBOja HaMeHa,
caHvTM3aumjaTa Ha oTnajgHaTa Boga Moxe Aa 3aBpLuu CO HEKOj 0 creHUTe TpeTMaHu:

e Xnopupare CO ANPEKTHO BOPM3ryBare Ha XUMOXJIOpUT
e Okcupgaumja co 030H UM NEPOKCUg,

e VB TpetmaH
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opeHaBeAeHNTE XEMUCKM TPETMaHW ce HajedpeKTUBHUTE TpeTMaHu u Tpeba da ce KopucTaT Kora
nocTou ronem pusuk (Np. oTnagHu Boau of 60MHWUM KOM ce BnMBaaT BO €3ep0 4uvja Boga ce
KopucTu 3a 6arbame). 3a Aobpu pesyntat og YB TpeTmaHoT NoTpebHOo € pefoBHO OApXKyBaH-e U
yYncTere Ha onpemMarTa.

4. TEXHWKW 3A HAMAJTYBAHKE HA 3ATAQYBAHKETO BO BO34YXOT
4.1 OTcTpaHyBatbe Ha LBPCTM YECTUYKM Of racoT

MocTojaT Hajpa3nNUyYHKM ypeaun 3a oanenyBake Ha UBPCTUTE YECTUYKMU Of racoT, npeg UCTUoT ga
6uae ncnywTeH BO aTMocepara.

Tve moxart ga 6uaat knacuvumMpaHu Ha CReaHNOT HAYH:

. MexaHu4kn 3agp>xysadm

. BnaxxHu ckpybepu

o Bpekactn comntpm

) EnekTpocTaTtcku npeuunmutaTopu

Hekoun 3aap>xyBadn Ha YeCTUYKM MOXE Aa buaat kombuHauumja of paboTHUTE MPUHLUMNM Ha ABe
TakBMW KNacu: Ha np. BpeKacTun pmnTpm co KOMOpKM 3a uctanoxyBare. Hekon Bo rnaBHO cKpybepu
MOXXaT UCTO Taka U Aa OTCTpaHyBaaT HEKOM racHu 3aragyBadn. Hekou 3agp>xyBayu Ha LBPCTU
YECTUYKUN UCTO Taka MoXKaT fa uMaat cekyHaapHa hyHKUmja - nafere Ha racor.

TEepPMMHOT YEeCTMYKU BKITydyBa WU LIBPCTUM YECTUYKM M TEYHWU Kanku AOBOJIHO NIeCHU 3a ga buaat
0HECeHM CO MPOTOKOT Ha racorT.

411 MexaHu4ku cobupauu

MexaHn4knTe cenapaTtopu ce HajeAHOCTaBHMOT BUA Ha cobmpadmnTe Ha YeCTUYKN. Tue 0buYHO ce
KopucTaT Kako npeguvicTadvm nnm npenduntpy Ha cobupaydnTte co noronema egukacHocT. Kako
npegyncTaym Tve mmaart yHKuuja ga M oagenart MOKPYMNHUTE YECTMYKM KOU MoXaT Jda v
owTeTar cobupaunTe Ha nMpawvHa. Bo onepauunTe Kage WTO Ce KopucTaTt MeTanu,
npeamUNTPUTE Ce KOpUCTaT 3a 3a4p)XKyBarbe Ha UCKpK, a Co Toa v 3awwTutysaat huntpuTe.

HajeqHocTaBeH 065IMK Ha MEXaHUYKKN KOSIEKTOP € KoMopaTta 3a Tanoxewe. Toa e Komopa Koja e
noroniemMa BO MOMPEYHMOT Aefl OTKOSKY racoBofoT KOj BoAM A0 Hea. bpauMHaTa Ha racoT Koj
NOMMHYBa HU3 KOMOpaTa € mMana LWTOo M A030JlyBa Ha YecTUdkMTe ga ce uctanoxart. Mima mano
onafame Ha MPUTUCOKOT M CrNOCOOHOCTa 3a cenapuparbe € OrpaHMyeHa CamMoO Ha YeCTUYKU
noronemu o 50 pm. EdpukacHocTa peTko HagmmHyBa 50%. HecTo ce gogoasaat nperpagm Kov
He ja sronemyBaaT e(hMkacHOCTa 3HAYUTENHO, HO ja MOCTUrHyBaaT noTpebHaTa emnKacHOCT CO
HamasyBare Ha A0JPKUHATa Ha KOMopUTe.

HajnosHaT n HajynoTpebyBaH MeXaHU4KU KONEKTop € uuknoHoT (Cn. 15). MacoT Bneryea
TaHreHuvjanHo Ha BpBOT O LMNUHAPWYHA LLIKOSIKA 1 Nog NPUTUCOK Ce ABWXN Hadony BO cnupana
CO HamanyBawe Ha AvjameTapoT BO KOHUYHMOT Aden. Yectudkute nop AejcTBO  Ha
LeHTpudyranHarta cuna ce npucuniyeaar fa ce ABUKaT CnvpanHo KOH AHOTO KOe € 3aTBOPEHO CO
BO3ayLleH BeHTUN. buaejku racot He MoXe Aa oTuAae Npeky AHOTO NMPUCWIIEH € Aa Ce Bpaka Hasaz
a ce ABWXM BO OOMIMK Ha BPTJIOr KOH LEHTapOoT U Ha Kpaj Aa OTuAe KOH BPBOT.

Konky e norycrta cnvpanara BO Koja racoT Mopa ga CTpyu, TOJIKy € noroniema ueHtpudyranHara
cvna Koja UM AejcTByBa Ha YeCTUYKUTE U TOJKY € noeduKaceH LUKIOHOT.

LnknoHnTe mMoXe fa ce NpuMeHyBaaT MOeAMHEYHO WM KOMOWHWpaHW BO T.H. MYJTULUMKIIOHU
(Cn.16).

npe,qHOCTI/I Ha MeXaHN4YKUTEe KONeKTopu ce:

. EnHocTasHa rpagba
. Hucka nHBectuymja
o JlecHo ce cnpaByBa co TpowoumTe 3a paboTere 1 04p>XKyBaHE.
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o Cnoco6HoCT fa ce cnpasu CO racoBU KOW MMaaT rosiemMo onToBapyBaHe CO npaLumHa.
HepocTtaTouu:
. TeHpeHUMja fa ce UCKITy4YM JOKOJIKY YECTUYKMWTE LUTO Ce COBpaHn ce Nnmn BNa>kHu Uinm
nennvBem.
. TemnepaTypaTta Ha racoT BO KOJIEKTOPOT Mopa Aa buae Hag TemnepaTyparta Ha

KOHAeH3auuja.

o HecnocobHocTa 3a cobupare Ha MHOTY CUTHU HeCTUYKM.

Cnuka 15 LiuknoHcku cobupad Ha npawmHa  Cnvka 16 MynTUUMKIOHCKa MHCcTanaumja

4.1.2 Ckpyb6epm

CkpybepuTte ce KOMNakTHU UHEPTHM cObUpadyM KOU MOXXaT Of racHMOT TeK Aa rm ofBojyBaaT
UBPCTMTE MNN TEYHUTE YECTUYKM (NN 1 ABaTa BMAa MCTOBpPEeMeHO). [locTojaT MHOry BMAOBM Ha
CKpybepn, HO reHeparsiHo ce NoerieHn Ha CKpybepu Co HUCKa, CpedHa M BUCOKa MOTpoLLyBaYvka Ha
eHepruja. CkpybepuTe MoOxe fa 6uaaTt Taka NpoekTupaHn aa npudartat MHOry eHepruja v ga
BpwaT edmnkKacHo cobmpare U Ha MHOry (hMHUTE 4ecTudkM. AKO onarareTo Ha NPUTMCOKOT Of
2500 Ha 8000 lMa moxe ga ce onpaBAa, Toraw HEKOU CKpybepu MOXKE Aa MOCTUrHaT MoBeKe oA
99% edmKacHOCT U MOXaT Aa 3aapXaT YeCTUYKUN U 0f) CYOMUKPOHCKN AMMEH3UN.

OTcTpaHyBameTO Ha YECTUYKUTE CO CKpybepu e npouec Koj ce oasumBa BO ABa 4Yekopu. [pu
NPBUOT YEKOP Kora ce BOCMOCTaByBa KOHTAKTOT, YHECTUYKUTE Ce HaMOKpyBaaT UMK LUTO NMOYecTo
ce npakTuKyBa ce 3apobyBaaTt BO KankuTe Ha Te4HOCTa Koja ce KopucTu 3a oTcTpaHysame. OBa
npuaoHecysa fa co NoMoLL Ha arnomepusaupja ce pelum npobnemMoT Ha cobuparbe Ha YecTUYKnTe
CO Marna Maca Ha TOj Ha4uH LITO ce co3faBaaT 4YecTu4Ku co noronema maca. Osue ce ogaenysaat
0/l racoT CO e[JHOCTaBHWN MHTEPTHWN CPeACcTBa BO BTOPUOT YEKOP.

Kaj ckpybepuTe CO HUCKa eHepruja 3a cobuparbe Ha penaTMBHO KPYMHUTE YEeCTUYKU ce
cnposegyBaaT ABe onepauuy napanenieHo BO WUCTMOT AeNl Ha CKpybepoT u rpaButauujata e
[OBOJIHA 3a cenapupame Ha 0BMe YeCcTuYKK. Bo ckpybepuTe CO BUCOKA eHepruja OTCTpaHyBaHeTo
Ha YeCTMYKUTE € BO nocebHa casa.

Of MHOLITBOTO Ha BMaXkHM cKpybepu Ko nocTojaT, noAony Ke 6uaaT CoMHATH CaMO HEKONKY:

e Bo HajegHocTaBHUTE MOpenu, TeYHOCTa Ce Mnpcka Ha BPBOT Ha KOfoHaTta W cyaupoT Co
YecTMyuTe WTO Ce HaMoKpyBaaT unn 3apobyBaaT BO Kanku ce CriydyBa MOCTENEHO Kako Kankute
naraaTt HM3 racoT KOj CTpyu Harope. TakoB cUCTeM e npukaxkaH Ha cn. 15. MNagoT Ha NPUTUCOKOT e
Marn, HO NpuMeHaTa € orpaHudeHa Ha crydaeBu Kora e npudatnmea edmkacHocT of 50% u kora
NPOLUEHTOT Ha YecTuykuTe nomanu og 10 um e mHory man. Yecto naTu Kynata 3a npckawe ce
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KOpUCTU 3a cy3buBare Ha TOMMMOT rac W OTCTPaHyBake Ha YECTUYKWUTE LITO MpeTcTaByBa
KOPWUCEH HO criydaeH edhexT.
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Cnuka 17 Ckpy6ep €O Kyna 3a npckare Cnuka 18 Ckpybep €O nosiHex

o KonoHata Moxe fa 6uge obesbefeHa CO CyaupHU nperpagv, HamokKpeHa Mpexxa, BnakHecta
nperpaga wnu nperpaga co Hocaywu, NpCTeHn wnu gpyru uspctu nperpagn (Cn.18). Bo
TakBuTe cKpybepu Ha npuTtucok og 300 go 2500 lMa, edomkacHocTa MOXXE Aa ce ABWMXKM U A0

98% Ha 4yeCcTU4KM of penoT Ha 5 um.

e BeHTypn ckpybepute (Cn.19) ce egHm o HajepmkacHuTe BRaxkHW ckpybepu. Bopata ce
JoHecyBa BO MHKACTMOT A€ U ce pacrnpckyBa of BucokaTa 6p3wvHa Ha racoT. Bucokata
penatvBHa 6p3vMHa OBO3MOXYBa BUCOKa e(UKacHOCT Ha cyauparbe nomefy 3abp3aHute
LUBPCTU YECTUYKMN N TEYHUTE Kanku. YeCcTUYKNTE CreneHn Ha BodeHUTe Kanku Moxe ga buaat
cobpaHu co BUCOKa e(prMKaCHOCT BO LieHTpudyraneH KonekKTop Koj cnegun no BEeHTYpW.
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Cnvka 19 BeHTypu ckpybep

Bucokata edwmkacHocT 6apa noronema eHeprvja. BeHTypu ckpybepute Moxe pga 6upat
NnpoeKTMpaHu 3a ronemMy NafoBuM Ha NPUTUCOKOT Ha np. Ao 20 000 Pa 3a ga moxe pga ce
3a[p>XyBaaT YeCTUYKM CO CyOMMKPOHCKM AnMeH3uu. BogaTta mMoxe ga ce goseaysa CO NMpCcKambe
unu npenesame. EcpnkacHocTa gocturdysa n 0o 100% 3a YyecTndkn o 2 um v NpuTncok og 6000
Pa.

Kako 1 KynuTe 3a mpckarbe Taka U BeHTYpu CKpybepuTe YecTo ce KopucTaTt 3a Ccy3busarbe Ha
HEYUCTUTE TOMIIN FracoBM.

BnaxHute Kynu ce HajegHOCTABHMOT M Haj4ecTo MpuMMeHyBaH MpucTan npy NPOYUCTyBare Ha
racoBuTe. MPUHUMNOT Ha OBOj BUA Ha CKpybepu e fa ce oTcTpaHaT 3aragyBauduTe Of racot Co
NMOMWHYBaH-€ Ha racoT MpeKy rycta CTpyKTypa Koja o6e3befyBa roniema BnaxkHa noBpLIMHA Ha
Koja ce 0BO3MOXXYBa KOHTaKT MoMefy racoT U TeHHOCTa Koja CIy)Xu 3a OTCTpaHyBatbe.

MonytaHTOT ce anocpbupa wmnu pearnpa co TEHHOCTA.

MonHeXXOT Ha KynaTa BOObMYaeHo e KapakTepuUCTMYEH 3a CEKOj UcrnopadaTen co HacunyBare 6e3
peaere Taka ga 06esbean pacnpegernysame Ha NPOTOKOT 6€3 Aa ce co3gaBaaT KaHanum u
MakcMmasiHa KOHTaKTHa MOBPLUMHA 3a MPEHOC Ha Maca u Aa ce co3gage MUHMManeH nag Ha
NPUTUCOKOT. PeakTnBHOCTa NoMery 3arayBadoT M TEHHOCTA 3a OTCTPaHyBakee Brivjae Ha
n360pOT Ha MPOTOKOT Ha racoT MM TEYHOCTA U Ha BUCMHATA U AnjaMeTapoT Ha NOJSIHEXOT.

lMpegHOCTM 1 HeJoCcTaTOUM Ha BNaXKHUTE CKpybepu

MpegHocTK:
. Mana ronemuHa
o NHandepeHTeH Ha TeMmnepaTypaTta 1 cogpXXuHaTa Ha Bnara Bo racoT
. Moxxe ga paboTu 1 Co racoBu KOu nmaaT MHOTY BUCOKM TemrnepaTypu
. EpHocTaBHOCT BO AM3ajHOT
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HepocTaToum:
. MHory BMcoka noTpoLlyBayka Ha eHepruja 3a fa ce NocTurHe BUcoka eoukacHocT
. Mo>xke aa uma notpeba BNa>KHMOT U3NE3€eH rac Aa ce npesarpesa
. Mpobnemun co Koposuja
. Bopata WT0 ce KOpUCTM 3a OTCTPaHyBare Ha YeCTUUKMTE MOpa Aa ce TpeTupa npeg aa
ce ucnyLTn

4.1.3 Bpekactu hmnTpm

Bpekactute comnTtpy rv cobupaart LUBPCTUTE YECTUYKU Ha TOj HAYMH LUTO racoT NMOMWHYBa HU3
TKaeHMHa HW3 Koja MOBEKETO 0f, YeCTMYKWUTE He MOoXaT ga nomuHart. Kako wTo ce 3ronemysa
CNojoT Ha HacobpaHMOT martepujan, ce 3rofnemMyBa pasfivka BO MPUTUCOKOT noTpebHa 3a
KOHTUHYMpaH MpoTOK. Kako pesynTaT, Ha oApeAeHN MHTEepBanu akymynupaHaTta npawmHa mopa
Aa ce otcTpaHn. Kaj BpekactuTe hunTpu ce npumeHyBaaT BfnakHa Of namyk, BOSiHa WUnu pyru
CMHTETUYKM BflakKHa KOW Ce HanpasBeHu BO OOMIMK Ha  LMIIMHAPUYHM BPEKW, NIINKOA WX eNUMCHK.

Bpekactute counTpu moxat ga cobmpaart YECTUYKMN CO CYOMUKPOHCKM AUMEH3UN CO ePUKaACHOCT
noronema og 99%. Bucoka edmkacHOCT ce MOCTMrHyBa CO YMEPEHO nararbe Ha MPUTUCOKOT,
06u4HO BO onceroT of 500 no 1000Pa. Cnopeg oBa, BpekacTute counTpu BO cropefba co HeKou
MEeXaHU4ku cobvpaynm umaaT CNMYeH BNe3 Ha eHepruja, HO MHOry norofsieMa Crnoco6HOCT 3a
3agpxXyBarbe Ha uHU 4YecTnukn. OnepaTMBHWUTE TPOLIOUM Ce HWCKU M MOKpaj Toa WTO ce
NMOBUCOKN OTKOSIKY OHWE Ha MeXaHndkuTe ¢UATPM CO WCT nag Ha NpPUTUCOKOT nopaau
NPUCYCTBOTO Ha HEKOW MOBMXXHU AENI0BU U nopagum noTtpebarta of nepuognyHO MeHyBame Ha
BpEKNTE.

Komopa 3a 4ucT EDs,qyx____..---"'

MyNoHpaYKH CHETEM S8
HHCTEHE

Ausajh Ha kyRuwreTo

PUNTEp EpekH

Bres =

Cnunka 20 CocTaBHU fenoBu Ha BpeKacT omnTep
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MpenHoCTM Ha BpeKacTuTe OUNTpu:

o MHory ce edhmkacHu BO cObUpar-eTo Ha PUHU YECTUYKN
. MoxaT ga paboTtat v Npy HACKK NaaoBu Ha nputucokoT (500-1000 Pa)
o MoxaT ga paboTtaT v npu rofiemMyM onToBapyBarba CO NpalMHa (ropHa rpaHuua og

okony 500 g/m°)

HepocTtatouu:

"eHeparHo He ce NpoeKTupaHu 3a paboTa npu BUCoku Temnepatypu (Hag 220 °C)
MoxaT fa ce 3anywaTt JOKOJSIKY ce cobupaaTt HeCTUYKU KOW Ce BNaXKHU UNx Nensiueu

o TemnepaTypaTta Ha racoT Mopa ga buae Haj TouykaTta Ha poca Ha cobupadoT 3a ga ce
n3berHe Koposuja

. MoTpebHO e pefoBHO OApXXyBare Ha CUCTEMOT 3a 4YMCTEHE BPeKacTuoT untep
(komnpecop, MpeKnMHyBauW, MHEBMATCKU BEHTUIM UMW MEXaHUYKU [ENOBU CO KOM
paboTaT TpecauMTe UNn ce gyBaat BPEKUTE)

4.1.4 ®OunTpK CO NaTpPoHMU

duNTepoT CO NaTpoHM 3a cobupare Ha npawmHa KopucTu nepdopvpaHn MeTanHu NaTpoHU Co
HabpaH ouNTepckn matepmjan MNOKPUEH CO YeSIMYHU Kanu Ha BPBOT M Ha AHOTO. KpajHute kanu
ce noBp3aHu CO PUITTEPCKUOT MaTepuvjan n co HaABOPELWHNTE N BHATPELIHUTE Tena CO BP3MBHO
cpeacTBo. Kako hmntepckn megnymm moxke da ce Kopuctart namyk, CTakreHu BrakHa, Lenynosa
Kako W pasnnyHu CUHTeTUYKM MaTepwujanu. EnemeHTute Ha HabpaHWOT (PUNATEPCKU MeuyM CO
LWMPOK npocTOop Mefy Habopute (Tpn Habopu Ha cMm) ce edmkacHu 3a cunTtep noraduTte
(bopmupanun o dmHa npawmHa) Kom ce co gebenuHa nomana og 0.6 MM. LWMPOKUOT NPOCTOP
nomery HabopuTte ja rybu ceojaTa NPUMEHIMBOCT Kora rofieMmMHaTa Ha YecTMYKWUTE Ha npaluvHa e
nog 7.5 mm. [lnsajHOT co Habopy 0BO3MOXKYyBa MOrosieMa noBpLuMHa Ha MnTepoT Koja He 3acdhaka
MHory npoctop. Cnopen oBa, OAHOCOT MoMefy BO34yXOT M (PMATEPCKMOT mMeguym, nagoT Ha
NPUTUCOKOT M rofieMuHaTta Ha hmnTepoT CO Kancyna 3Ha4yMTesnHo ce Hamanysaat. [pumep 3a Toa
Kako unarnega cmnTep co naTpoHn e gageH Ha Cnvka 21.

dunNTpuTe CO NaTPOHM UMaaT MHOry BMCOKa ednkacHocT. Taa Moxe ga HagMuHyBa u 99.99% 3a
CYOMUKPOHCKM 4ecTudkn. AKO edmkacHocTa Ha cobupare Ha UNTepoT 3a YecTUYKM COo
AvjameTtap 0.3mMm e Hap 99.7%, Toraw TOj hunTep e knacuguymupaH Kako duntep 3a BO34yX CO
BUCOKa e(UKacHOCT 3a 3apXXyBare Ha 4YecTuyKu. MHory of BakBuUTE BUCOKOEeMKacHN hnntpu
3a ga OBO3MOXyBaaT BMCOKO cobupare Ha MpawuvHa v ga ro npogosikaT >XMBOTHUOT BEK Ha
naTpoHuTe ce o6e3beaeHn co npeadunTep.
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Cnuka 21 duntep co NaTpoHU

4.1.5 EneKTpocTaTCKu npeyunutTaTopu

EnekTpocTaTcKnoT npeuunuTaTop e edhnKaceH ypes 3a KOHTpona Ha 3arajyBareTo Ha BO34yXOT
CO CMOCOBHOCT 3a OTCTpaHyBake Ha YeCTMYKM Of racHMOT MPOTOK u o 99%. 3a pasnuka of
OpyrvTe ypeam 3a KOHTpOia Ha 3arafyBarbeTo Ha BO34yXOT, CO efIeKTPOCTaTCKUOT npeuunmutaTop
€ MOXXHa BUCOKa edmkacHoCcT buaejkm 0Boj BUA hunTep ja npumeHyBa cunarta 3a cobupame Ha
YECTUYKMN Camo Ha YeCcTMYKMTEe WTo Tpeba fda ce OTCTpaHaT, a He Ha uenvoT rac. Nopaan oBsa e
noTpebeH MHOry Man Bfie3 Ha eHepruja og okony 400 W/m?/s.

Mozony e AafeH KpaTok Onuc 3a Toa Kako paboTu e/1eKTPOCTaTCKMOT NpeuunuTaTop:

Ha natekata kafe LWTO MOMMHYBa racoT ce cTaBaaT >XWUM KOW Ce M3BOP Ha HaroH U Kowu
OBO3MOXyBaaT HeratmBeH Haboj. Ha cekoja cTpaHa of HaenekTpusuMpaHaTa obract uma
NMocTaBeHM aHoau - cobupHM nnouun. BucokaTta noTeHumjanHa pasnvka nomery oBue NioYu u
Xuuarta 3a npasHere OBO3MOXYBa CO3[aBarbe Ha MOKHO €enekTpuyHo nosne. Kako wro
3arafgeHnoT rac noMuMHyBa HM3 OBa MOJfie, YEeCTUYKUTE Of racoT ce efiekTpusupaar u ce
oABeayBaaT Of racoT KOH COOUpHUTE nnoyun. Tue ce cremnyBaar KOH OBME NJI0YM M OCTaHyBaaT
Tamy ce pJofjeka He ce oOTCcTpaHaT 3a noBTOpHa ynoTpeba, cknagvparbe WM ognarame.
OTCcTpaHyBaHEeTO CE BpLUM MEXAHUYKUN CO MEPUOANYHO BUGpUpare, NPOTPeCcyBare UM MUeHE Ha
nnoumte. [acoT ocnobofeH o4 YeCTUYKUTE nNpoAos/PKyBa MnoHaTtamy WM ce ocnobogysa BO
aTmocdepara.

MpeAHOCTV Ha eNeKTPOCTaTCKUTE NpeuunuTaTopu

. Bucoka edmkacHoCT 3a ouHU MaTepujanm
. Mo>HoCT 3a paboTa 1 Ha BUCOKM TemnepaTypu
o MO>XHOCT 3a cnpaByBar€ CO rofieMy BOJSTYMEHW MPU HA30K Nag, Ha NPUTUCOKOT
o Huckn onepaTtnBHM TpoLoLm
Hepoctatoum
o BuCokn MHBECTULMOHK TPOLIOLN
. O6u4yHO He ce npenopadyBaaT 3a €KCMNO3UBHM WM MaTepujanm Kou He ce
CrnpoBOAIMBHU
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o M nokpaj Toa WTO ronemuMHara Ha YeCcTUYKMTE € MUHOpHa paboTa, enekTpuyHarta
CNPOBOAJSIMBOCT M rycTMHATa Ha OBUE YECTUYUKU Ce KpUTUYHM hbakTopu. Mopaam Toa,
eNeKTPOoCTaTCKMTEe MnpeuunuTaTopy moXart fa paboTaT CO HUCKa edMKacHOCT Ha
cobuparbe ce gofeka He ce MocTurHat noTpebHuTe ycrnoBu 3a Toa (TemnepaTypa,
BJTAXHOCT).
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WNaonatopu Ha cycneHsmjaTa

T ToroH 3a Tpecayl Ha

eneKTpogu

= TpaHcdopmaTop co Ucnapyead

CoBHpHU Nnoun

MoroHW 3a Tpecere Ha NoOYUTE

HaszabeHn nabojHn
eneKTpogu

Ypeq sa gnetpubyyuja Ha
racoT

Cnuka 22 lNMpecek Ha rofiem MHQYCTPUCKU CYB eNTIEKTPOCTATCKU NpeuunuTaTop

I ] CKpydepu
EnexTpocTaToe
npeyunuTaTopn [ 1 ]
BperacTi chiunTpM 1
chunTprco natponw 1
i i i i
a0 g9 499 .8 99,99

Echvkactoct E(%]

Cnuka 23 BoobuyaeH oncer Ha epMKacHOCT Ha Haj4ecTo NpuMeHyBaHaTa onpema 3a

HamanyBame Ha LBPCTU YeCTUYKN

KpaTtok nperneg Ha onpemara 3a cobupare Ha YeCTUYKM, HajyecTa rnpumeHa Ha cobmupaqmTe n

[obueHn octaToym ce gagenu nogony so Tabena 6.
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Tabena 6 TexHNKn Ha unTpaumja

Ynotpeba TexHuka HameHa Octatok | Onuc
UcnycT (oyak) | LimknoH OtcTtpaHyBame | lNMpawmnHa | CTaunoHapHU LUMKOHU BO cepuja n
Ha onpema Ha TeLKM Hanojysarse 40 PUATEPOT UMK APYr CUCTEM
YECTUYKN Kako 3a HamanyBsare Ha (PUHU YECTUYKN
NecoK nnm
apseHa
npawmHa o
ncnycToT
BpekacTt OtcTpaHyBare | lNMpawwuHa
dunTep Ha uHN
YECTUYKM
Ona6ok OTtcTtpaHyBame | Kancyna | ®duntepckuTe nperpagy ce MOHTMPaHU co
duntep Ha rHM NpMMeHa Ha CTaK/IeHN BfakHa unm apyru
HYECTUYKHN BWCOKM nogmeTaun, u rm sapobysaar
YECTUYKNUTE CO CYAUP UIN CO NOBPLUNHCKU
Hab0j.
OnaceH Bucoko OtcTpaHyBame | Kancyna Moedwiren Pesepen HEPA
MPOTOK epukacHn | Ha 5
PUNTPU CO | MUKPOCKOICKM —> s —>
naTpoHu YecTnyKn/6axkTe i
pym HEPA
UcnycT (ouak) | BnaxeH OtcTtpaHyBame | lNMpawuvHa Wanes Ha
Ha onpema CKpyb6ep Ha chuHa racot
npawumHa unu
napea
Bnes Ha
racor
OTcTpaH.
Ha 4ecT.
" peuuK.
Ha BoAa
UcnycT (oyak) | duntep 3a | Aepoconu duntepc | PaMHM ounTpm Kou ce KopuctaT BO 06IUK
Ha onpema BO34yX CO Ka Ha Tabnu UM posTHN Kaj Kou aepoconuTe ce
BUCOKA TKaeHuHa | crienysaaT BO Kanku.
edmkacHoc ; TEYHOCT
T, huntep
3a
OTCTpaHy-
Bare Ha
marnm
Monemu ECM OtcTtpaHyBare | lNMpawwnHa | FacoT NoMMHyBa NOKpaj HaeneKTpusnpaHu
CoropyBadqku Ha dmHa Xnum n nnoyu. MNpawwuHaTa og nnoynTe ce
MOCTPOjKW, npawmHa, o OTCTaHyBa CO BOAA WUu co BUbpupare Ha
Meuku 3a penot Ha PM nnoyata. NpoTOKOT Ha racoT mMopa Aa
LeMeHT 2.5 OCTaHe HaABop Of rpaHuumMTe Ha

€KCNnJo3uja buaejkn HanojyBadkmTe Xuum
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Ynortpeba TexHukKa HameHa Octatok | Onmc

MoXKaT ga 6uaaT M3BOp Ha 3anasnysame.
XpaHa un Buodmunte | AmoHumjak, HoS TeueH OcHoBa of NOTNOpPeH MaTepujan Kako ApBO
3emjoaencTBo Of racHMOT TeK | ebnyeHT | ce oAp>KyBa BfiaXkHa 1 ce KOpUCTU 3a

pasBuBarbe Ha COOABETHA (hriopa of
MMUKPOOPraHn3Mu Kou ri KoHcymupaat
3aragyBadknTe MaTepuu.

4.2 TexHUKM Ha coropyBame

Bo MHory npouecu ce ucnywtaaT TOKCUHHU, MUPU3SIMBU racOBU U racoBu Off COoropyBame. Taksu
npouecu ce: padmHaymja Ha HadpTa, yTOBapyBame W pacTtoBapyBarbe Ha OpPraHCKU TE4YHOCTW,
ynotpeba Ha pacTBOpyBa4dn, Kako U HEKOM NMpoLecy Ha TpeTMaH Ha oTnagHun sBogm utH. Co uen ga
Ce eNnuUMUHMpaaT CUTE HecakaHW BfiMjaHMja BpP3 YOBEYKOTO 3[paBje W >XMBOTHATa cpeauHa,
BakBUTE racoBu MOXe e[HOCTaBHO Aa ce 3ananaT unnM fa ce U3BpLUK coropyeBame cOo Unn 6e3
WUCKOPUCTYBarEe Ha TOM/MHAaTa, BO 3aBUCHOCT Ha COCTaBOT Ha OTMAAHMOT rac U COCTOjKUTE Ha
[OBNEHNOT rac of, COropyBareTO, KanauMTeToT Ha TonnuHaTa U 0 MOXXHOCTUTE Ha KOpUCTEH:E
Ha co3fajeHaTa TonnuHa.

KpaTtoT nperneg Ha TeXHUKUTE Ha CoropyBarbe € AajeH Bo criegata Tabena:

Tabena 7: TEXHUKN Ha coropyBame

Ynotpeba TexHuKa HameHa OcTaTok
lMukoBu Ha rac MnameHnk OTcTpaHyBare Ha Bucoku nnameHuum nnm 6peHepn Ha HUBO Ha
MUPU3NNBY Napeu 3eMja ce KopucTar 3a ga v yHuiwaraT napeuTe
ocnoboaeHn Npu ycnoBu HaA4BOp 04 HOPMasHUTe
6€e3 NOBTOPHO UCKOPUCTYBaHE Ha eHeprujara.
Cknaposu u Cnanysare BeHTunmnpare Ha U3BopuTe Ha mupucu ce oaseaysaat Ao
cagosu BO neyka MUpUCUTE BO KOTenNoT Kaje ce UCKOPUCTYBa ropeHeTo BO
obnacta Ha KOTEnNoT 3a Aa ce coropaT napeuvre .
paboTene
WcnycT og TepmaneH OTcTpaHyBare Ha opuBo
npowecoT okcugaTop racoT of, cajoBute
3a BeHTunauuja;
racosute of
npouecoT Cnoj sa
0o6HOBYBaH
€ Ha
TonnuHa
—>
lNMpomeHaTa Ha NnpoToKoT (B -> A) oBo3MOXyBa
3arpeaHvnoT KepaMuyKm CIloj Aa ce KOp1CcTu 3a
LUMKNYCOT Ha Npearpesarse.
UcnycT og Katanutndka | YHUWTYBake Ha
npouecoT okcugauymja NeTPOXEMUCKM e
napeu
N ]
KaTtanusartop PasmeHyBay
Ha TOTMMJTNHAa
OtnageH MawwmHu Ha MoBTOpHa MaLlmHn Kon KopucTaTt OTnafeH rac Kako
3anannme rac rac ynoTtpeba Ha OOMOSTHUTENHO FOPMBO KOE ako € NoTpebHo
eHepruja o MOXe [a ce KOPUCTU 3a co3faBare eHepruja.
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Ynotpeba TexHuka HameHa OcTaTtok

6uoracoTt
UcnycT opg, CoropyBame OTcTpaHyBare Ha CucTem 3a coropyBare KOj MOXe Aa ce
npouecoT + Ha Te4Ha racoTt of cafjoBUTE | UCKOPUCTM 3a cHabayBame Ha uHcTanaumjata co
n3BOpU Ha napea co 3a BeHTUnauwja; eHepruja
PYruTUBHU noBTOpHa racoBsuTe o
emMucuu ynoTpe6a Ha npouecoT+

TonnuHaTa BeHTUNaumja Ha

MUpucHTE 04

obnacTa 3a

paboTewe+oanara

Ho€ Ha OpPraHCcKu

oTnaamv Ha np.

pacTsopu

4.3 XeMucku TpeTmaH

UHjekTnpare Ha abcopbeHT

3apaau oTcTpaHyBake Ha SO, amMOHMjak UNu ApyrM peakTMBHU Napeun, BO racoT MOXe Aa ce
WHjeKTMpa abcopbeHT nnu peareHc. A6CoOpbeHTOT MOXe Aa ce gofasa BO hopma Ha npawiok unm
TEYHOCT CO KOPUCTEHE Ha pasfimyHu TexHuku. CyBMOT abcopbeHT ce OTCTpaHyBa 04 U34YBHUOT
rac npeky orjpema 3a OTCTpaHyBak€ Ha MpallnHa; Nnpyu MokKpa abcoprnuuja n3gyBHUOT rac MUHyBa
HU3 cKpybep CO BapHO MSIEKO KaKo abCOPOEHT.

Peaykuuja Ha NOx

NO, MOXe Kako pesynTaTr Ha peakuuja CO amOHWjak WM ypea BO BpenuTe racoBu MOXe Aa ce
npeTBOpU BO a30T u Boga. bes karanusatop (CHKP) BakBaTta peakuuja MOXe ga ce noCTurHe Ha
930 — 980 ° C, gogeka co TiO, KOMNMEeKCeH KaTanusaTop ce nocTurHyea Ha 200 - 500 ° C. NO,
UCTO Taka MOXe fAa Cce OTCTpaHM MpeKy nocTanka Ha npeBedyBarbe BO KOMIMIEKCHU jOHU U
bukapboHaTu, crnefeHn co peakuumja co cyndpuamn 4o gobmeBarbe Ha a3oT rac.

MpegHocTuTe Ha CHKP ce:

e  fobpa pegykuuja Ha NOy npu onTUMarnHu ycnosu
e PenatuBHO egHOCTaBHa MHCTanauymja
e Huckn nHBeCTUUMOHM TpoLioum

e  Hwucka noTpolwyBadka Ha eHepruja

o  KopucTterse Ha man npocTop

HeraTunBHW cTpaHu ce:

o  KopucTere Ha BUCOKU TeMnepaTypu

e OnTumanHaTta TemnepaTypa Ha NpPoLecoT ce Haofa BO TeCeH orncer

e HapBop og onTumanHaTa Temnepartypa, aMoHbakoT NMoYHyBa Aa ce eMuTvpa unm
foBefyBa [0 3rofiemMyBare Ha emucunte Ha NO,

e  CucTeMOT 3a Npo4YMCTYBaHe Ha OTMaAHU racoBM MOXE fa Ce KOHTaMmuHMpa CO aMOHMYM
joHwn.
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Fac
r—

AMOHM]AK
MK ypea

WHieKTHparse| 950—1050°C [Wrjexruparse

Boaayx

opHED *****‘_

Cnuka 24: CHKP npouec

MH3 + BOsgyx
v

" CKP-
“ peakTop

Boszgyx

[NMpegrpesad Ha

BOS4yX

renspamopra N R <OV

napea I|{||l . necy’nd:ly-_
prsaymja

CHabayEare co CESK BOSgyx

Cnunka 15: CKP lMpouec

Bo CKP npouecoT, MewaBuHa Ha aMOHMWjaKk M BO34YX CE WHjeKTupa BO OTMaAHWOT rac nomery
oNTMMM3aTopPOT U npearpeBadoT Ha Bo3gyX. NO, ce npeTBopa BO a30T M BOAAa BO KaTallMTUHYKK
peakTop CO KatanuaaTtopu of, MeTanHu okenan, Ha paboTtHa Temnepatypa og 230-400°C. OCHOBHM
matepujann kom ce kopuctaT Bo CLIP npouecoT ce TutaHuym OKcuz, BaHaguym MNEHTOKCUA,
monmnéaeH Tpuokeng n SCR 3eonntu. EdmkacHocTa Ha oTcTpaHyBare Ha NOy 3aBucu og TUNoT
Ha KaTanusaTopoT, eheKTMBHATa NOBPLUMHA HA peakuuja, BpeMe Ha 3adp>XyBarbe, KONM4mMHa Ha
JofafeH amorbak, KoHueHTpaumjata Ha NO, BO 0TMaAaHWOT rac, M CTapocTa Ha Kartanu3aTopor.
lMocne u36opoT Ha KaTanM3aTopoT BO 3aBMCHOCT Ha TemnepaTtypaTa Ha racoT M CoApXXuHaTa Ha
cynndgyp, AejctBoto Ha CKP e BO hyHKuvja Ha cneuumyHaTa KOHTaKTHa MNOBpLIMHA Ha
KatanuaaToporT. LLITo noronema KoHTakTHa noBpLwurHa, noronema ecmkacHoct Ha CKP npouecorT.

CKP TexHuknTe gaBaaT HajronieM cTeneH Ha pepykumja Ha NOx, og 70% po 95%, HO nmaaTt 3a
HeJoCTaTOK BMCOKM onepatmBHu Tpowoun. CHKP TexHukuTe wumaaT nomanu kKanutanHu u
onepaTuBHU TPOLLOLU, HO HMBHaTa edomkacHOCT (20-25%) e 3aBUCHa oA TemnepaTypara.

39



MUHICTEPCTBO 3a KMBOTHA CPEAMHA W NPOCTOPHO MNaHMparse

OTcTtpaHyBare Ha SO,

lMoKpaj NOCTOjHUTE TEXHUKM 3a HamanyBame Ha emucunte Ha SO, o4 0TNagHUTE racosu, NocTojat
HEKOJIKY anTepHaTMBHM TEXHOMOMMM 32 HamasnyBake Ha 3araZlyBarbeTo Ha aTtMocdeparta co SO,

EpHa o meToauTe 3a HamanyBame Ha aMOWeHTanHMTe KOoHueHTpauum Ha SO, e KopucTeme Ha
ropuBO CO HUCKa cogap>XwHa Ha cyndyp, Koja € 0bMYHO orpaHuyeHa M ckana u uma nomana
TONMOTHA BPEAHOCT OTKOSKY TPaauuUMOHariHuTe ropuMBa CO BWCOKA COAPXWHA Ha cyndyp.
YnoTtpebata 3aBMCM Of €KOHOMCKAaTa pamHOTe)Xa MoMefry LeHaTta Ha YMHEeHe Ha ropuMBOTO CO
HUCKa cogp>KnMHa Ha cyndyp u TpowounTte 3a gecyndypusauumja Ha ropuBoTo. [lpyra antepHatmee
3a Hamanysawe Ha ambueHTanHuTe KOoHueHTpauun Ha SO, e npeky Hamanysare Ha
NPOu3BOACTBOTO HA €MEeKTPUYHA eHepruja o4 TEPMOENEKTPaHN Ha jarfieH Kora MeTeoposIoWwKuTe
YyCNnoBuM norogysaat 3a BUCOKWU KOHLUeHTpauun Ha SO,. Crneaejkn ro eKOHOMCKUK HajucnnaTimBmoT
MeTOZ, He Ce OYeKyBa NO3Ha4ajHO HamaslyBare Ha BKYMHUTE eMUCKM BO aTMocdepaTa.

Mpouec Ha aecyndgypusayuja Ha oTnagHu racosu

Hecyndypusaumja Ha oTnagHute racosu (OOl npectaByBa oTCcTpaHyBamwe Ha SO, o4 oTnagHuTe
racoBswu, of, COropyBameTO Ha (OCUITHM ropuBa, rac, HadTa unm jarneH. OnwTa HameHa Ha OO
npoLecoT € npeTBopame Ha cyndypoT BO ApPyro coeauvHeHue pasnunyHo of SO,, og Koe Ha
noneceH HadYMH MOXe Ja ce OTCTpaHu CcyndypoT o oTnagHuTe racosu. HajnpumeHyBaHuTe
meTogm 3a [OI ce npouecute Ha ancopbumja Ha SO, CO TEYHW UM LBPCTM MaTepujann Kou
chopmupaat cynpuam nnm cyndaTtn Bo TedHa unu uspcta dopma. Okengaumjata Ha SO, Bo SO;
BO racoBuTe M noHaTamollHaTa KOHAEeH3auuja Ha cyndypHaTa KUcenvHa € UCTO Taka egHa of
HajnpYMeHyBaHUTE METOAMW.

OO npouecoT MOXe ga ce Kracuguuupa Kako CUCTEM 3a eNMMUMHUparke WK cuctem 3a
pereHepauuvja, BO 3aBUCHOCT Of WCKOPUCTYBamETO WM OASNOXKYBaHEeTO Ha OTCTpaHeTuTe
cyndypHu coeamHeHunja. Mlako e norogHo fa ce KOpUCTU NOBTOPHO UCKOPUCTYBaHe Ha KOPUCHUTE
COCTOjKM BakBMOT CUCTEM 3a pereHepauuja e nockan v cosgasa norosemu Tpowouyn Bo paborarta
OTKOJIKY CUCTEMOT 3a efIEMUHMpPaH-E.

CncteMoT 3a enuMUHMparbe uma 3a Uen OANoXyBarbe Ha MOoNyTaHTOT Kako oTnag.
OTcTpaHyBareTo Ha SO, ce oaBMBa Npeky KOHTaKT Ha SO, co abcopbeHTn Bp3 6a3a Ha Kanumym
(BapOBHUK, Bap) Kom umaaT BUCOK achmHMUTET Ha abcopbumja Ha SO,. KOHBEHUMOHANHUTE npouecu
KOW ce BKITy4EHU BO OBaa KaTeropuvja ce BapoOBHUK/Tanor n sap/Tanor.

MeToauTe 3a envMuMHauvja MMmaat cnaba cTpaHa 3apaau Toa LTO NpobreMoT CO KOHTaMmuHaumja
He e LeNoCHO peLleH, TYKy e npedpneH o racHa Bo LBpcTa dasa.

lMpouecute Ha pereHepauuja rm pereHepupaar peakTaHTUTe U ro KoHueHTpupaat SO, Koj ce
OTCTpaHyBa of o0TnagHuTe racoBu. KoHUeHTpupaHumoT SO, MOXe fa Ce XeMUCKM Ja ce
TpaHcopmmpa BO cyndhypHa KucenuvHa UM eneMmeHTapeH cynndyp wnm ¢usndku ga ce
npepabotn Bo pacton. Ancopnuujata Ha jarnepogotT, NOXSO npouecoT, Kako U npouecute Bp3
6a3a Ha 6akapHW OKCMAM Ce UCTO Taka BKIly4eHM BO oBaa kaTteropuja. OcobeHocTa Ha oBue
npouecu e pereHepaumjata Ha abcopbeHTOT, co3aaBare NPOU3BOA KOj ce npoaaBa 1 hakToT Aeka
He ce co3gasa oTnag,.

lMpouecuTe co enuMUHaLuWja 1 NpoUecuTe Co pereHepauuja Moxe ga éugart cysu, NOJSTyCyBW, UK
BNaXXHW. Kaj cyBMTE NpoLecu He ce KOpUCTU BoAa, SOAEKA BO MOYCYBUTE U BNAXXHUTE NpoLlecu
ce BpLwwn TpaHcdep Ha KOHTaMMHaHTUTE BO TedHa dhasa.

MpeAHOCTM Ha NONyCcyBMOT NPOLEC:

MonycyBnoT Npouec “ma NpeaHOCT 3apaayv BUcokaTta ekacHOCT Ha BNAaXXHUOT Npouec 1 3apaau
e[JHOCTaBHOCTA Ha cyBaTa nocTarka Ha OTCTpaHyBarbe Ha YeCTUYKUTE.

EdukacHocTa Ha nonycyBunTe nNpoLecy e NoBMCOKa BO crnopedba Co CyBUTE NpoLEeCH.
Cnabwu cTpaHu:
MoTpebHa e BUCOOKa TemnepaTypa Ha racoT npu BNe3oT BO hunTepckara ctaHmya

TemnepaTypata Tpeba pga 6uae Hag TodkaTa Ha poca/KoHaeH3auuja. 3apagn T0a LWTO
ehvkacHocTa Ha ersoTepMHUTE MNpPOUECM Ce HamanyBa CO HamaslyBarbe Ha Temnepatypara,
notpebHa e KOHTpoONa BO TECEH ONCer.
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CUACTEM HA CYB CKPYBEP
ey T racerhe

Mperpagu | |Fareme »_l

Bl Peumprynaumia Bap
] |

b Fezepeoap Mperpagu |- Factosap
'LZ_ Ha Te4Ha He el

MznezeH
racoq
pacnhes] FEmeest | EESe e e e ——
patopoT|-

P b r A a
Ancopbep
'O Crpe|

Cnegere Ha
TEMNEepaTypa

Cnuka 26: Cuctem co nonycys ckpybep

MpeAHOCTW Ha CyBUTE CUCTEMM:

"NaBHM NPeAHOCTM Ha CyBMUTE CUCTEMU BO OAHOC Ha BNAXKHUTE CUCTEMM € KOPUCTEHETO
Ha nomana eHepruvja 3apagu 3awTeauTe of n3berHysare Ha nperpesame 1 nymname Ha
OVMHWOT rac. Mlako AUMHMOT rac He ce nagu npu OTCTpaHyBameTo Ha SO,, WTO He e
CNny4aj Kaj BNaXkHUTe CMCTEeMU, TOj MMa CIIMHEH TepMmasieH NOTUCOK Kako Mpu HOPMasiHu
ycnoBwm 3a paboTa.

CyBI/ITe cucTtemu BO norjieq Ha onpemarta u pa60TaTa nMaat MMHUMalHun 6aparba.

HepoctaTtoum Ha cyBuTe cuctemu

lNoBUCOKKM Tpowoun 3a MaTtepujanu. PeareHTUTE KOM ce KopUcTaT ce nocKanu of Tue Kaj
BNaXXHUTE cucTemu. NoTpebeH € BUCOK CTEXMOMETPUCKM OOHOC Ha abCcOpPOEHTOT KOH
SO;, Nako KOpUCTEHETO Ha abCcOPOEHTOT € nomasio no eauHuua akTuBeH abcopOeHT
OTKOJIKY Kaj BITXXKHUTE CUCTEMMW.

PereHepupaHnte 4ecTMykM BO hrynansmMpaHuTe W MOABWXKHU  CIOEBW, nocne
noBekekpaTtHata abcopnumja u pereHepaumja ctaHyBaaT HeaKTUBHU N (PU3NYKU ce
TpoLwar.

BnaXKHNOT MpoLec CO KOpPUCTEHe Ha CKpybepu e Haj4ecTo MpUMEeHyBaH Mpu KOHTpona Ha
3aragyBarbeTo Ha BO34YXOT BO MHAYCTPUCKaTa NpakTuKa, BO OAHOC Ha LieHaTa M ronemmuHaTta Ha
cucTemuTe.

MpeaHOCTW Ha BNaXkKHWTE CUCTEMU Ha CKpybepu:

DU3NHKOTO TpoLLEHe Ha abCOPOEHTOT e Nomasiky Ba>kHO

MaceHMOoT NPOTOK € Norosiem Bo Te4vHa hasa.

HepoctaTtoum Ha BnaxxHUTE ckpybepwm:
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e MOXXHOCT 3a HeCaKaHu XEMUCKU peakuun Kaj BlaXKHUTE CUCTEMM

e [locToere Ha TpoOLIOLUM 3a M3ABOjyBarbe Ha BodaTta of MONyTaHTOT, NpY npouecute Ha
pereHepauvjata v eIMMUHUpaH-e

e [loTpeba 3a MOBTOPHO 3arpeBake Ha racoT npej Aa ce MucChywTu, WTO Bfvjae Ha
E€KOHOMCKMUTE haKTOopMm.

KombuHupaHo otcTpaHyBawe Ha NOXx u SO,
SNOX u DESONOX

SNOX npouecoT, passmeH Bo Haldor Topsoe, e HameHeT 3a oTcTpaHyBare Ha SO, n NOx opf
racot Ha TOj HauuH WwTo SO, ce KOoHBepTUpa BO cyndypHa KUCENMHa Koja € BpedeH cnopeneH
npoaykT. MNMocne cenektuBHaTa KaTanutuyka pegykuuwja Ha NOx Bo N 1 Ha BoZa CO npumMeHa Ha
aMOHMjaK KakKo pedyKTop BP3 MOHONMUTEH KaTanu3aTop (Kepamuyku Wwynivmsen 6110KOBKU BP3 KOU €
HaHeceH TEeHOK cnoj katanusatop), SO, katanuTnikm ce okemampa go SOs. lMotoa SO; ce
Xuaponusnpa Ao KoHueHTpupaHa 94-97% cyndypHa kucenvHa. lNMpouecoT e npukaxaH Ha Cnvka
27.

HineieH rac

Boagux
KoHgeHIaTop [+ SD? — SD3 i

Jarpean %
BOIJVE 30
COropvYEad

CyndpypHa

KHC2IHHA
Enel Ha )
racoT — ECN " CKP *  Tpejay

AMOHHJaK

Cnuka 27 SNOx npouec

M nokpaj Toa WTO Npu OBOj NPOLEC Ce TPOLUN 3HaYUTesTHa KONMYnHa eHepruja, Kako pesynrar Ha
ersoTepmMHaTa peakuuja Ha cosfjaBarbe Ha cyndypHa kKucemnuvHa ce ocnobogysa TOMAMHa Koja
MOXXE Aa ce ynoTpebu n ga ce sawteam eHeprunja og 1 - 4%( 1% 3a cekoj NpoUeHT 3a cyndyp BO
ropuBoTO).

MponywTEeHNOT aMOHMjaK Of, PEaKTOPOT 3a CEMIeKTMBHA KaTanuTudka pegykumja He npeTcTtaByBa
npobnem nopagu Toa WTO UCTUOT ce okcuampa Bo SO, KOHBepTOpOT. [loronemmoT gen of
LBPCTUTE YECTUYKUN Ce OTCTPaHyBa BO BPEKACTUOT OUITEP UMM eNEKTPOCTAaTCKUOT NpeuyunnTaTop
noctaseHn npen genot 3a CKP. bBwuno kom octatouy of OUHM LBPCTU YECTMYKU KOWU ce
3agp>xxyBaat Bo SO, KOHBEPTOPOT Ce OTCTpaHyBaaT CO MOSlyaBTOMATCKM CUCTEM KOj CIy>Xu 3a
3aMeHa Ha KaTanusaToporT.

DESONOX npouecoT npeTcTaByBa npoLuec 3a Npo4ncTyBare Ha racoT ciimdeH Ha SNOX npouecoTt
caMo 3a ucTtoBpemeHO oTcTpaHyBawe M Ha NOx u SO, [naBHaTa efuHWUa ce cCOCTOM Of
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€[VHCTBEHA peaKTopcKa KyJia BO KOja Ce HaofaaT KaranusaTopuTe 3a okcugauuja u pegykumja.
NOx ce oTcTpaHyBa co npouecoT Ha CKP co amoHujak, a SO, ce koHBepTupa Bo 70% cyndypHa
kncenuHa. OBoj npouec ce npumeHyBan Bo MyHcTep I'epMaHumja BO nocTpojka co koten og 100MW
N CO MPUMEHA Ha jarfeH CO HUCKa COAPXMHA Ha Cyndpyp Npu LWITO ce NOCTUrHano OTCTpaHyBarbe
Ha SO, o4 80% mn Ha NOx og 94%.
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5. ®YrMTUBHM EMUCUU

OYruTMBHU EMUCUU CE OHUE KOW MOXE Aa Ce jaBaT npu TpaHcdep 1 pakyBame U Kako pesyntart Ha
NpoTEKyBake O Oonpemara u Apyrn KOHCTPyKUuun. EMmcmnnTe Kom ce jaByBaaTt Kako pesynTaT Ha
ucnapyBake Ha UcnapsMByM TEYHOCTUM HU3 CUCTEMU CO BEHTMMM UCTO Taka ce BKiy4dyBaaT BO
QyruTMBHN emncnn. DYyruTMBHUTE eMUCUM MOXe Ja KOopecnoHgupaaT co TybuTOKOT Ha
mMaTepujanuTte. Yecto mMMaaT HeraTMBeH eekT (Haj4ecTo 6e3 (PMHaAHCUCKU edIeKT) 0Co6eHOo
[LOKOJIKY MOCTOjaT MUPUCH.

MpupoaaTa Ha OYrUTMBHUTE EMUCUMU e TaKBa LITO He J03BOoMyBa Aa ce KBaHTUduumMpaar - 3atoa
Tpeba fa ce HamnpaBu MaceH 6anaHc Ha MPOLECHUTE orepauuyM BO OHUE Npouecu Kaze NnocTou
pV3VK oA nojaBa Ha PyruTUBHU emucun. Onepaummn co BUCOK PU3NK BKIydyBaarT:

. Mprnem Ha VOC cknaauparse n TpaHcgep

o lMakyBame Ha NpalKacTu maTepuu

. Menere

. Onepauuu Ha YncTene

. XK1BMHAPCKN M XXUBOTUHCKMN hapmu

o lMpomeHa BO pelenTypaTa Ha NPon3BOACTBOTO

Kako gogaTok Ha MaceHMoT 6anaHc ce npenopadysa NoAroToBKa Ha WeMa 3a UAEHTUMKYBaHe
Ha MpOTeKyBaka N KOPEKTMBHM akuuMm OCOOBEHO OHaMy Kaje uMma 3HauduTeNiHa KONvuYMHa Ha
LUEeBKM M CMOjHULUM. YNaTCTBO 3a UCTEKyBarba M CUCTEMMU CO KOPEKTUBHU akuuMu ce JocTarnHu of
US EPA lMpoTokon 3a uctekysama og onpema EPA-453/R-95-017 (Hoemspu 1995)

MacHuTe 6anaHcu BKydyBaaT akTUBHOCTM HaBegeHn Bo AHekc 1 ogq VOC [dupektmBata Kou Ke
ja nouuTtyBaaT MeTogonorvjata onvwaHa BO AHekc 3. Mako [upekTuBaTa He € LenocHo
TpaHCNoHMpaHa BO MaKeAOHCKOTO 3aKOHOA4aBCTBO ceywTe, Ha OnepaTtopuTte n VIHCTanauyumte um
ce npenopadyysa fa ce pakosBogaT of Hea cO Len ga udberHat noHaTaMOLHW AONOSTHUTENHU
WHBECTULIMW.

5.1 oBpaToK Ha napeata

[vpekTuBaTa' 3a cknaguparbe Ha ropvBa MM OnulWyBa 6GapaHUTE YCOBM 3a WCTapnvBUTE
OpraHcKM coefvHeHunja u gecdmHMpa geka cute LMCTEPHW 3a ropuBa Mopa Aa MMaat mnocebHu
KOMOpU 3a Npudakare Ha NapenTe Kou ce jaByBaat Mnpu MnosfHerme Ha uuctepHute. OBOj cucTem
paboTu Ha NPUHLUMN MO KOj NapeuTe ce BpakaaT Ha3aT A0 M3BOPOT KaJe MOXKaT Aa ce nosparaT Cco
KoHAeH3auuja nnm ga éugat coropeHn. OBa camo no cebe mma npegHOCT 3aTtoa WTO npasHuTe
UMCTEPHM MMaaT noMana COAPXMHA Ha BO34YX - OOPXYBAjKM ro MPOCTOPOT BO MNPasHUOT
pesepBoap HaABOpP O MOXHOCTa 3a ekcrnnosuja. VCTMOT nmpuHUMN MOXe Aa ce MpUMEHU Kaj
LUTETHU MCMApPSIMBM MaTepuun 3a Aa ce enMMUHUpaaT PyruTMBHUTE EMUCUN KOW Mpoun3rierysaat of
onepauumTe Kaj Ko nma TpaHcdep Ha maTtepun.

5.2 [puryweHo BeHTUNupamwe

dnykTyaummMte BO MPUTUCOKOT MOXE Jda ce nojaBaT Kako pesynrtar Ha npoMeHa Ha
TemnepaTyparta oA AHEBHU M HOKHW Bapujauuy n MoxXe Aa npeansBukaaT cafoBUTE KOW coap>xar
ucnapnmeu matepum pga “Ouwat". lMpuryweHata BeHTUnauuja ro ogpxysa MPUTUCOKOT BO
cajoBuTe CO ogpeaeHa TonepaHumja Haj 1 No4 atMOCEPCKNOT NMPUTUCOK 3a Aa ce MUHUMM3upa
AvwereTo 6e3 pusnK o owTeTyBare Ha cajorT.

' EBponcku napnameHT u [lupekTusa Ha coBeToT 94/63/EC op 20 [lekembpu 1994 3a KOHTpONa Ha
opraHcku ucnapnueu coeguHeruja (VOC) emucum Kon pesyntupaaTt of pe3epBoapu 3a ropusa vH
€BeH TpaHCcnopT 40 6EH3NUHCKN MyMnu
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5.3 Opauwoumn

HopmanHute onepauum Kou BKydyBaaT npouecvparbe Ha ucnapniven MaTepuvjany umaat notpeba
Of, VCMylWTame Ha racoBuWTE Ha KOHTponuMpaH HayduH. Kaj ronemu v KOMMMEKCHW MHCTanaumm
racoeute ce cobupaart BO rofieMu CagoBu U Ce MCMyLTaaT KOHTPONMPAHO MpeKy cucTeMu 3a
HamarslyBarbe Ha BfijaHMETO KaKo LITO Ce MHCMHepaTopu unu ckpybepu. [JJOKONKY BakBu CUCTEMU
coap>kaT 3anannveBu MUKCOBMW Ha racoBu ce npernopadvyBsa Aa ce pa3pefyBaaTt Co BO34yX UM a3oT
unu ga ce oAApXKyeBa OAAMILIOKOT CO HUCKO HMBO Ha KUCNOPOA Kako uA a ce MHcTanupa
KOHTUHYMPaH MOHUTOPWHT. [JOKONKY BO O4AMILIOKOT MOXE Aa ce co34aAaTt eKCrnio3uBHU MUKCOBM
Ha racoBsu, Toraw Tpeba Aa ce KOHCTpyupa Taka WTO Ke MOXe Aa Ce KOHTPOoNMpa eBeHTyanHaTta
eKcnnosuja.

Bo cekoj cny4aj 3ananveuoT rac Tpeba ga 6uae 3alTUTEH CO KOHCTPYKLUMja 3a rnornpedvysare Ha
nnamMeH OKoJ1y U3BOPOT Ha naneme.

5.4 JlokanHa BeHTUNaymja

M3Bopute Ha npawvHa v MM U Napea BO MPOLECUMTE KaKo WTO ce paboTHM CTaHuuu 3a
3aBapyBarbe MOXe ga bmaat obesbeneHn co CMCTEM 3a floKanHa BeHTunauvja. Bakeute cuctemm
Ke ja MUHMMM3MpaaT M3NOXKEHOCTa Ha paboTHMUMTE a BO WUCTO BpeEMEe Ke pJonpuHecat 3a
Hamanysare Ha YrMTUBHUTE EMUCUN.

5.5 3app)xyBare BO 3rpagute

OYyruTMBHUTE eMucumn o nNpas, MUPUCK N UCNapNnBK maTepum Tpeba ga 6ugat MUHUMU3UPaHU CO
afleKBaTHO 3aTBOparbe Ha MOroHOT, CO 3aTBOpare Ha BpaTh U NPO30pLUM 1 OHaMy KaZe € MOXXHO
Ja ce MHCTanupa CUCTEM 3a MPUHyAHa BEHTUNaumja Co KOHTPOsa Ha cogpXkvHata Ha u3nesor.
PakyBareTO CO MaTepujanuTe Tpeba Aa ce oABMBa BO BHATPELIHOCTA HA TakBUTE 3rpau.

6. EMWCUM NPU UHUMIAEHTU U UTHU CUTYALIUM

6.1 CurypHOCHM BEHTUINM 3a cafoBU

CapoBuTte nnu npouecuTe KOU cogp xaT 3ananvmseu Uiv gpyrn onacHu martepum, BoobmyaeHo Tpeba
ha bugat 06e36e[eHN CO CUTYPHOCHU BEHTUN 3apagu 3allTuTa Ha onpemaTa o4 HagnpUTUCOK KOj
MOXe Aa [oBefe [0 ekcnnosvja. Bo 3aBMCHOCT of npupogara Ha onacHocTa, M BMAOT Ha
mMaTepwvjanoT, BO oApeAeHn crnydaun € noTpebHo u JoNoNHUTENHO 3adhakame. HajuecT curypHoceH
BEHTWUJT 3a 3aTUTa 04 eKCNo3uja BO Cry4yaj Ha ApacTUYHN HaZNpUTMcOoUM (Np. Criy4daj Ha noxxap)
€ BO (hopMa Ha AMCK 3a ocnoboayBarbe Ha HaAMPUTUCOK, KOj € KOHCTPyMpaH Aa ro nponywTu u
ocnob6oau NpUTUCOKOT Of NPOLEecoT, Npes HaAnNpuMTUCOKOT Ada 6uae KpuTMYeH 3a onpemarta.
OcnobogeHnoT martepujan Koj He MoXe Ha 6e36efeH HauvH fa ce ucnywTu BO paboTHarta
cpeguHa vnn XXKuBoTHaTa cpegunHa Tpeba fa ce cnpoBefe BO nocebeH BEHTUNALMOHEH CUCTEM
(Cuctem 3a ocnobogyearbe) KOj MOXXe Aa i npudaTn emmcumiTe of NoBeKe 4enoBU of, onpemara.
BeHTnnaumonnot cuctem Tpeba ga 06e3benn OOBOSIHO MPOCTOP Aa ja npudpat yenokynHata
COAp>KMHA Ha HajroNeMMOT caj BO crydaj Ha uenywTare. MNpu npudakameTo 0BOj cuctem Tpeba
[a obesbeau TaHreHuujaneH Bnes Ha nynaoT 3apagu cosjaBarbe Ha BPTNOr Koj 06esbenysa
ofanenyBawe Ha racHaTta of TedHaTa hasa. Bo cnyyaj Ha MHOry onacHu racosu , NOTpebHO e
npumeHa Ha abcopbep MM NNameHWK Ha npueMHUOT BeHTun. [putoa Tpeba ga ce Hanpasu
OLeHKa Ha pM3MKOT 3apaju oapedyBare Ha TMNOT Ha NPUEMHUKOT.
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Cnuka 28 Cuctem 3a ocroboayBame

6.2 [JdononHutenHo/ceKyHAapHo 3acdakame

Bo okonvHaTta Ha cuTe cKknaguwTa 3a onacHW TEYHOCTM NOTPEe6HO e NMpUMeHa Ha AOonoNHUTenHarTa
3awTuTta. Cute pesepsoapu Tpeba ga 6upat nog 3emja u ga éugat obesbeneHn co TaHkBaHu. Bo
CNny4yaj Kora Hema anTepHaTuMBa Ha HaA3eMHWUTe cafdoBu, NOTPEOHO € NpUMeHa Ha ABOjHU SUA0BWU
WUNN HUBHO MOCTaByBare BO KOMopa. BakBuTe TaHKBaHM MM KOMOpW He Tpeba ga kopucTtat
cnobogHa ApeHaxa TYKy KOpUCTEHe Ha MymMnu unu gpyra rnocranka 3a OTCTpaHyBame Ha
akymynupannte dnyngn. dnaHwute M puandHUTE TOYKM Ha MNpOTeKyBarbe Tpeba pa bupart
OMpPeEMEHUN CO ypean 3a 3adhakarbe. YpeauTte 3a CceKyHOapHo 3adhakarbe Tpeba pefoBHO ga ce
KOHTpOMpaart cnopeg u3roteeHa nporpamMa.

6.3 MWUcTtekyBarba Ha TEYHOCTH

JlokauumnTe Ha KOMWTO MOCTOM PU3MK Of WUCTEKyBame (Ha MecTa kKaje ce cknagupaHu, ce
KopucTaT uAM npeTodyBaaT oOnacHM TeyHocTu), Tpeba pa 6upgat noBp3aHM CO CUCTEM 3a
3ahakarbe Ha uctekoT. OBue npubopu Tpeba pfAa BKNyyaT ancopbeHTHU MaTepujanu 3a
OBO3MOXXYBaHe Ha onuuuTe 3a 3agp>XXyBare u 6e36e4H0 04J10KyBaHe.

6.4 MW3onuparbe Ha NOPOjHU BOAM U BOAMU Of racer-e Ha noxxap

Ha nokayumTe Ha KOM ce KOpucCTaT TEYHOCTU KOW MOXe Aa MM 3arafaTt MoOBPLUMHCKUTE BOAM
notpebHa e oLeHKa Ha pu3nuMTe o 3aragyBarbe CO MOPOjHM BOAM U BOAW Of, racerbe Ha noxkap.
Bo cnyuaj kora pusuuuTe HanoxysaaT AOMONHUTENHM MepKu 3a 3awTuTta, noTpebHo e
WHCTanvparse Ha 6a3eHun 3a U3onmpare Ha Tue Boau. YnaTcTBa 3a OueHKaTa Ha pu3numTe Kako U
MeToAMTE 3a MpPecMeTKa 3a ogpefyBare Ha rofiemmHaTa Ha 6a3eHOT ce AocTanHu Ha cajToBuTe
Ha areHuMnTe 3a XKMBOTHA cpeanHa Ha noBeke 3emju YneHkn Ha EY kako un Ha ElMA Ha CA/L.

6.5 Ceusmunyka aKkTUBHOCT

BnujaHneTo Ha 3emjoTpecuTe He MOXXe BO LIENOCT Aa ce ce 3aHemapat. Kako n ga e, nocTpojkuTe
3a TpeTMaH Ha oTnagHun Boau Tpeba ga bugaTt uarpafeHyn Ha HayuH Koj Ke 06e36ean CUrypHo
3a[p>XyBarbe Ha KOHTaMMHaHTUTE 1 HeMa Ada NpeAu3BuKaaTt 3HadajHu HapyLlyBarba Ha XXMBOTHaTa
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cpeavHa. Hajuyectnte Mepku 3a MUHUMU3MParbe Ha BfivMjaHWjaTa oOf CEU3MUYKUTE aKTUBHOCTU
BKJlydyBaar:

. M3onuparse Ha noegnHeYHUTE pe3epBoapu CO BEHTUNN U BpaTu 3a 0croboayBane

. MpumeHa Ha NEKCUMOUNHM CMOjKMU MOMEry 3akonaHuTe UeBOBOAN M OETOHCKUTE
pes3epBoapw.

o OppenyBare Ha CKNaaMpareTo Ha KUCENUTE 04 ankanHUTe XeMmkanum

) MpoekTnpare Ha CTPYKTYPHU U HECTPYKTYPHU CUCTEMM BO COCTAB Ha MOCTpojkaTa BO

cornacHocT co MNpaBUNHMKOT 3a TEXHUHKUTE HOPMU 32 NPOEKTUpare U NPEeCMETKUN Ha
rpagexxHn 06jeKTn BO CEM3MUYKMN akTUBHM nogpadija (1986).

. MpumeHa Ha 3adhakarbe Ha UCTeKyBarba BO Crlydaj Ha MHUMAEHT HU3BOAHO o4 camaTa
nokauuija BO criy4aj Ha curieH 3emjoTpec.
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7. WN3BOP HA TEXHUKA

7.1 Tabena 3a oTnagHu BOogu

TexHuka BCY )EIEE 28))2 El-(yn (NN H?)A' EO A ;\rnil-:'laK:u theHonum | macno
HO

CeagmmeHTaumja X X X
BosgywHa dnotaumja X X X
dunTpayuja X X
MF/UF X a
Oppenysare Ha macna X
MpeunnuTauuja X X
Xemucka okecmpaumja X X
BnaxeH Bo3gyx X X X
CKBO X X X
H®/PO X X X
Apcopnuuja X X X
JoHcka nsmeHa X X
EkcTpakuuja X X
HecTtunaumja n _ X X

pekTugunkaymja
WcnapyBame X X
CenekyBarbe X X X
Cnanysarbe X X X X X X
AHaepobHa - buonoLka X X X X
AepobHa - 6uonoluka X X X X
HMTqu)MKauwja/,ngMTpM X X

dukaymja

7.2 Tabena 3a Bo3gyx
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OBTOPHO UCKOPUCTYBabe U HamasyBarbe Ha
npawmHaTa
Cenapatop X X X X
LimknoH X X X X
EnekTpoctatcku npeyunutartop (ECI) X X X X X X
BpekacT countep (BKIy4uTeNHO, X X X
Kepamnikun ountpwn) ET:
Katanutundka cpmntpaumja (Fr) X X X X X
[BocTeneH cunTep 3a npawmHa X X X X
HEPA X X X
dakad Ha marna X X
MoBTOPHO UCKOPUCTYBaHE Ha racoBUTe
KoHaeH3aTop X X
ATtcopnuuja (ET) X X X
Ckpybep 3a BnaXkHW racosu X X X X X X X
HamanyBare Ha racoBuTe
Buoduntpaumja (ET) X X X
Buockpy6epu (Fr) X X
BuodgmnTep X X X
Tepmnyka okcmpaumja X X X
KopucTere ropniHmum X X
TpeTupare Ha racosu of, Coropysatbe
CyBO VHjeKTUpare Ha ankanuvja X
Mony cyBo MHjeKTUpame Ha ankanuja X
MHjekTuparbe Ha BnakHa Bap X
SNCR CHKP X
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SCR CKP X
MpumeHNMBOCT Ha TEXHUKUTE 3a TPEeTMaH Ha oTnageH rac
TexHuka 100Nm®/vac 1000Nm®/4ac 10000Nm*/4ac 100000Nm*/vac
MoBTOPHO UCKOpPUCTYBake U HaMmasyBare Ha npawuvHaTta
CenapaTtop X X XX XX
LimknoH X XX XX X
BnaxkeH ckpybep
3a npawmHa X XX XX
EnekTtpocTaTcku
npeyunuraTop X X
(egHo cTeneH)
BpekacT comntep X X XX XX
Kepamuyiku
cunTep XX X X
KaTtanntundika
dunTpauymja X X X
[Bo cTeneH
dunTtep 3a X X
npawmuHa
AnconyTeH (HEPA)

X X
duntep
HEAF XX XX X
daKkad Ha Karnku X XX XX
MoBTOPHO MCKOPUCTYBak€ Ha racoBum
MemmbpaHcka
dunTtpaymja
KoHgeHsaTop X X XX X
KpuokoHgeHsaumja | X X
Aacopnuuja X XXX XX X
Ckpybep 3a X X XX
Bf1aXXeH rac XX
(BOAEH)
Ckpybep 3a X X XX
BNaXkeH rac XX
(ankaneH)
Ckpybep 3a X X XX
BNI@XKEH rac X
(ankanHa
okcugaumja)
Ckpybep 3a X X XX XX
BNI@XKEH rac
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(KncenuHckm)

HamanyBame Ha racoBu

BuodmnTpaumja X XX XX XX
Brockpybep X X X XX
BuodomnTpmn X X X X
Tepmudka X XX

okcugaumja

Katanutudka X XX

okcupaumja

TpeTupare Ha OTNagHU racoBu oA coropysarbe

WHjekTupare Ha XX X
CYBW ankanuu

WHjekTupare Ha X XX
NoslyCyBuM ankanuu

WHjekTupare Ha X X X
BNa)XHa Bap

SNCR X X X X
SCR X XX XX

X — npumeHa

XX — HajyecTa npumeHa
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8. MNPUMEPU HA NocTpPoJkn 3A TPETUPAKE

8.1 [denoHwmja
JenoHunte Tpeba ga 6uaaTt mM3rpageHn U KOHTPONMPaHU BO COMNacHOCT CO AupeKTMBata 3a
aenoHumn (99/31/EC) Ha Ha4dMH Koj e ondhaTeH BO 3aKOHOT 3a ynpaByBare co oTnagoT (Ci.B. Ha

PM 6p. 68/04, 71/04, 107/07, 102/08, 143/08, 124/10, 51/11) [okonky racoT of AernoHuuTe ce
KOPMCTU 3a MOBTOPHO WCKOPUCTYyBame Ha eHeprujata, notpebeH € Heros COOABETEH TpeTMaH
3apagy oTCTpaHyBake Ha KUCENUTe racoBm 1 ApYruTe HeYUCTOTUM. EQEH o4 MOXXHWUTE HauvMHKM Ha
TpeTupame Ha racot og genoHun e SELEXOL a6copnumoHmoT npouec. (Cnuka 28)

KHCEN rac KoH

1;:51'“ e KOHAEHSaTOp noETORHO
B8 KM HCKOPHCTY Bdthe
racoeM Ha oy Ny paT
MEXEHHY KW
NEgHIHHE —
y =a cnah fpunTep /J:
Ea' i pacTeop o
W _ NogroTESHE
—fe— T o
_ —d
- Ny Mna 53 NOETOPHD
nyWna sa S —
cnag /
afcopbep  pacTeop CTRHNED
KOMApecop 33 ,
| el HET M pa g
—_— —— NOBTOPHD BEpHEHE
ﬁ“—“"—-h
ENeseH e = =
rac — At napea
1 .
Jemele| | |
. ]
XHAPAyMMYHE  pesepeodp 'ss
Ty pGHHA 34 Nepete S
HEMEHYEaY 32
EOHUSHT pHpanienad

pacTeop

Cnuka 29 basudHa Selexol wema 3a TpeTMaH Ha rac

8.2 TpepaboTka Ha xpaHa

OTtnagHata Boga of npexpambeHata uHAycTpyja e 6uopasrpagiivBa M HETOKCMYHA, HO Taa
cogpxn Bucoka bBIMK wn cycneHampaHm dectmdku. COCTOjKMTE Ha oOTnagHata Boja of
npexpambeHata MHAycTpuja ce YecTo KOMMJIEKCHN 3a Ja MOXe Aa ce pasfvKyBa NoTeknoTo Ha
HMBOTO Ha BIMK wu pH BO edniyeHTUTEe ganu e oA pacTUTENHO MOTEKSO., OBOLWje, MECHMU
npepaboTKy UK 0f, CE30HCKUOT KapaKTep Ha npepaboTkara Ha xpaHa.

Moxe QgOa ce npumeHyBa uNTep npeca 3a oAdenyBarbe Ha LUBPCTUTE [OeNnoBu npej
OANOXYBareTo, 1 ynoTpeba Ha ynTpadunTep 3a 3aBpLUHO NPOYUCTYBaHEe Ha eqplyeHToT.

MpouecoT 6asnpaH Ha UASB (cnuka 28) 3a TpeTMaH Ha OTMagHuM BOOU MOXE YCMewHo ga ce
KOPUCTM BO HEKOU MHAYCTPMM 3a npepaboTka Ha xpaHa. LLlekepuTe pacTBOpeHM BO TEYHMOT OTNag

MOXe [ja ce MpeTBopaT BO rac BO TedHa asa, 1 Aa ce M34BojaT 04 CUCTEMOT 3a Nomarsky of efeH
JeH.
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Bap

KOHIeHTpaT

YHCT 3ACHTEH
pacTeop

nyuna thuntep npeca cenTH4YKa jama

Cnuka 30 Mo)keH TpeTmaH Ha oTnagHun BoAM 3a npexpambeHa nHayctpuvja

paKY EaHe
oo GHorac

EeHTHNAYME | DrokynaHT
Ha racoEM

JAVAVAYAN

UASE g
pEAKTO R i
MHNYEHT >
kL
BOSAYE
ETaHoN lar) ¥
CYNY p
+ WHHE CyrehuA ediyeHT
XPEHMHEM
METERHMH P

k.

UEpCT OCTATOK A0
NOroH S8 YHHE

UASB: PeakTop co aHaepob6eH crnoj ogmun
KOj ce ABWXMN Harope

FFR: PeakTop co cukceH dunm
TPS: Tano>KHWK Cco KOCK Nno4u
SF: MecoyeH puntep

Cnuka 31 Llema Ha Tek Ha 6MOMNOLWKM TpeTMaH Ha oTnagHu Bogu 6asmpad Ha UASB npouecoT
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8.3 Mpouecu Ha oTCcTpaHyBare Ha MeTanu

MeTanuTte BO oTnagHata Boda BOOOMYAEHO ce OTCTpaHyBaaT KakO HepacTBOP/MBY COeANHEHN]a.
HajuecTo meTanHuTe joHM BO OTnagHaTa Boda ce TpeTupaaTr CO BapHO MMEKO, U LOKOSIKY e
NOCTUrHATO HMBOTO Ha pH Ha xugponusa Ha cneunduHHWOT MeTasn, TOoj Ce TasloXu Kako
Xngpokeua,. lMoHekoraw HekouM MeTanu MOXEe [OMONHUTENIHO Jda ce pacTBopaar npu
sronemyBare Ha pH co uUen Ha Tanoxere Ha ocTaHatTuTe. OBa € KapaKTePUCTUYHO 3a BOAWUTE
KOW coapxKaT ON0BO, UMHK U Kagmuym. OnoBOTO M LMHKOT AOMOSHUTENHO Ke ce pacTBopar npej
KagMUymMoT Aa ja MOCTUrHe Todkarta Ha xuaponusa Ha pH >11. Bo TakoB cny4aj ce npumeHyBsa
JBOCTeneHa xuaponusa WM ce JojaBa Xemukanuja sapagu opmvpare Ha HepacTBOPSMBO
COeANHEHNEe Ha KagMMyMOT Ha noHu3ok pH (Tanoxere Bo ¢opma Ha CdS). NoegHocTaBeHa
LWemMa Ha TeK Ha TanoXeHe Ha MeTanHUTe joHu e npukaxaHa Ha Cnuka 30. TexHWYKn npukas Ha
lWemMa Ha TeK Ha MocTpojka 3a TpeTMaH Ha OTnajHa BOoAa Ha TOMMIIHULA 3a OJSIOBO M LMHK €
npukKaxkaHa Ha cnvka 32.

pearsHe

PESMAYH 04 Nepethe

OTNagqHa enga

| ¢'$ NpoY HCTY BN

F

HEMUCKH PESKTOp

dunTep 23
nonuTypa —

YMCT pacTeop

Cnuka: 32 MNoegHocTaBeHa Npykas Ha nocTanka 3a OTCTpaHyBare Ha MeTasHu joHW o oTnagHa
BOAa

54



Tcapme pr — 1
‘TRASFDRMAZ[DNE MT. ‘
R

TORRIND DI CARICO
PIEZOMETRICO
(EX-CHIARIFLOCCULATORE>

[ STAZIONE DI RIPARTIZIONE SCARICHE

1

STABILIMENTO

[FREbISPOSIZIONE ALNENTAZIONE ELETTRICA POVFE RICIELE |

OPERA DI PRESA
FIUME VARDAR

TT _Ao—

e

LEGENDA ITEM

STAZIONE DI
RIPARTIZIONE SCARICHI

PUNTO DI SCARICO
FIUME VARDAR

T AcoUE
- — ol LETTORE GENERALE
T T DI SCARIED

Cnvka 33

0JioBO

Lllema Ha nocTpojka 3a TpeTMaH
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