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S BUOMACA

5.1 JApBo

Hdpsena maca xouBepryje oko 1% CynueBor 3pauema. Of yKyNHE KOJIMYMHE OBE OHMOMace MOXe ce
KOPUCTUTH Kao TOPHBO OKO 75%, jer ce Aeo Hanasu y juihy, KOpeHy, TpaHIhLaMa 1 MamkeBUMa.

Cnuka 5.1
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Cnuka 5.2

3HavajHe KapaKTepUCTUKE IpBHE OroMace cy:

CTpykTypa CyBe Mace JpBeTa CacTOju Ce€ Y OCHOBH U3
nenynoze (Ce¢Hi0Os) ¥ JNHrHUHA CHOXKCHOT jeIUEbCHA
YIJbEHHKA, BOJOHUKA U KHCECOHUKA), & Y MM KOJHYHHAMA
HaJla3® Ce€ CMOJia, BOCak, mMacHohe, OejlaHYeBHHE, TaHUH M
MuHepaiHe npumece. CacTaB opraHcke Mace JApBeTa Majo ce
pasiinKyje 3aBHCHO O] BPCTE JPBETA U MOXKE CE MPEACTABUTH
OIIIITUM CaCTaBOM:

Co=50%, H=6%, 0,=43%, No<1%

VY IpBeTy NpaKkTUYHO HEMa CyMIIOpa, Ia ce JaTH cacTaB
CBEICH Ha OPraHCKy Macy MOXKE€ CMaTpaTH M CacTaBOM
CBEJICHUM Ha 4HCTy TopuBy Macy. Canpxkaj menena
ariCOJIyTHO CyBOT ropuBa je He3HaTtaH (1-2%), a ¢ 063pom Ha
TOIJBMBOCT Ilemena je jako TomsbuB. Cazapskaj Biare KoJ
JIpBeTa y MPHUPOIU je y TpaHumama oa 45 no 65%, a npu
CKJIaJUIITEy Ha Ba3AyXy Yy HEpUOAY A0 2 TOAWHE cMambyje
ce Ha 18-20%.

CtpykTypa OpBeTa ce OWTHO pasiuKyje y paavjalHOM |
noayxHoM mpasiy (Cnuka 5.1), mTO 3HA4ajHO yTUYE W HA
npolec Cymema, Kao W Ha KapaKkTepUCTUKE IpBeTa Yy
PasInYUUTHM TEPMOXEMHU]CKHUX MPOLIECUMA.

Kao nocjeauua NpakTUIHO HEIIPOMEHECHOT CaCTaBa OPraHCKe
Mace OpBETa, TOIJIOTHA MOh je HpH6J’II/I)KHO CTaJIHA 1 U3HOCHU
18,4 MI/kg.

Cazpikaj Biare 3HaTHO CMamyje TOIUIOTHY MoN: 3a paaHy
Macy JpBeTa wm3padyHaBa ce mpema ooOpacity Kirsh-a
(Kupa):

H;=18,4-0,209W,, Ml/kg

— Crnenuduuna TexxuHa — OE3TUMEH3HMOHA BPEIHOCT, MPEACTaB/ba OAHOC rycTuHe Boue (Ha 4°C) u
IOpBHe Ouomace (y cyBoM cramy). Cienuduyna Texxuna je 1,5.

— I'yctuna: ogHOC Mace U 3ampeMuHe JpBHE OMoMace.

— Hacumna ryctuHa — ¢u3M4YKO CBOjCTBO HacyTor marepujana (Obuomace). OmHoc Mace W YKyIHE

3arpeMuHe HacyTOT MaTepHjaia.

Bpcre ropuBa no6ujeHuM o ApBHE Oromace Cy:

— OTPEBHO JIPBO (LIECMIAHULIE)
— ceuka

— ocTalu O Mpepane IpBeTa
Opukeru

— MCJCTH.
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OrpeBHO apBO

OrpeBHO JPBO MPEICTaBJba HAjCTApUjU BUJ TOpHBa KOjU je KOpuilheH y pa3NuuuTHM Bpcrama nehu u

korioBa. C 003MpPOM Ja ce OrpeBHO JPBO MOKE Ha pa3IMYUTEe HAYWHE HCIOPYYMBATH IO KpPajEbHX

MOTpOIIaYa, KOPUCTE C€ U PA3NININTE MEPHE jeJMHUIE 32 KOJIMIHHY U TO:

— mynum Ky6HH MeTap (m’) — TpeicTaB/ba 3alPEMHHY KOjy Y HOTIHYHOCTH HCIyHaBa IPBO, OJHOCHO
MpeJICTaB/ba 3apPEeMUHY J1e0Iia

— MpOCTOpHM MeTap KyOHH (IPOCTOPHM M’) - je[MHHIIA Mepe Koja ce KOPHCTH 33 YPEIHO CIOMKEHe
uenanuie (Hajuemhe ce o3HayaBa Kao prm)

— HACHMIIHH MeTap KyOHM (HACHIIHM m’) — TIpe/ICTaBiba 3alpeMUHY KOjy 3ay3HMajy LeTaHuIle, yKbyayjyhu
u Mehynpocrtop n3mMely wux (Hajuemnthe ce o3HauaBa Kao nm).

VY cBery, mocienmUX TOAWHA MOceOHa Makmka nocBehyje ce kinacupuKalMju W pa3Bojy CTaHIapAa Koju

JNeUHUITY KBAJTUTET Pa3jIMYUTHX BpPCTa TOpHWBa 0] Owomace. 3a OrpeBHO JpBO JAedUHHUCAHA je Tojena

npemMa BeJTMYMHHU, OJHOCHO NpeMa JyKuHH nernanuna (Cnuka 5.3).

Cnuxa 5.3

Ceuka

Ceuka (Wood chips) je ycuTmena apeHa Ouomaca neduHUCaHE BEIMYMHE KoMmaaa (myxuHa 5-50 mm,
penatuBHO Mana ae0JpuHa), moOujeHa KopumhemeM omTpux anata (HoxeBH). Kon ceuke pasnukyjy ce aBe
KapaKTepUCTUYHE NUMEH3Wje (Iy>XKMHA U IIMpWHA), TOK je Ae0JpMHa CeYKe peNlaTHBHO Majla y OJHOCY Ha
nperxoane (Cnuka 5.4).

Cnuka 5.4

Ceuka npeMa HaYUHY J00Hjarkba MOXKE OUTH:
— ceuKa M3 WHAYCTpHjCKE Ipepaje: ApBHA CEYKa HAcTala Kao CHOMPEJHHM MPOW3BOIN Yy WHIYCTPHUjU
rpepajie JpBeTa, ca KOpoM MK 0e3 me
— Ceuka O]l IPBEeTa U3 IIyMe: JIPBO U3 IIyMa y OOJUKY IPBHE CEUKE.

OBa BpcTa ropurBa je IMOroJHa 3a CaropeBame y HHIYCTPUjCKUM KOTIOBUMA, jep UMa YjeAHAUYeH KBaJUTET U
Moryh je KOHTHMHYHMpaHH IOBOJ TOpHBa, IITO oMoryhaBa MOTIyHYy ayTOMaTH3aLHWjy HpoLeca caropeBarma.
[Iporec mpou3BoaKE ceUKe 01 APBHE OroMace je Hije 3Ha4ajHO ,,eHePreTCKH 3aXTeBaH U 'y TOM CMHUCITY OBa
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BpcTa ropuBa uMa onpeheHy NpeAHOCT Yy OJHOCY Ha IeJeTe, MOceOHO 3a MpHUMEHY Y HHIYCTPHjCKUM
KOTJIOBHMA.

Ocraum ox mpepaje ApBera

OcTatke of mpepajie IpBeTa MMpeICcTaBibajy KOMae IpBeTa pa3IndnTe BeIMUNHE 1 00JIMKa KOjU HACTajy MPU
IpOOJBEHY WA CUTHCHY NpBeTa TynuM anatuma (Cnuka 5.5).

Hog fuel, P45
Part of main
fraction

1£P<315mm

Fine fraction
5w-% <1 mm

Coarse fraction
Tw-%
> 63 mm

%
315<P< 45mm

Cnuka 5.5

IHeaern

[lenetn ox Oromace mpencTaBibajy CaBpeMEHH OOIHMK MPETXOAHO MPHUIPEMIbEHE YBPCTE OMoMace KOju ce
KOPHCTE Yy MPOIECUMa caropeBama (caBpeMeHuM 1ehu 1 KOTJI0OBU Majie CHAare 3a rpejame y 1oMahuHCTBUMa,
BehM MHAYCTPH]CKH KOTJIOBH M KOTJIOBH Y €HEPreTCKMM NocTpojeruma). OCHOBHA MPEJHOCT Iejera je
BeJIMKa IrycTuHa y nopehemy ca npyrum HeoOpalenum obnmmmmMa gyBpcte Onomace. TuMme ce oTKIama jefan
O]l Haj3HAYajHUjUX HEJOCTaTKa OMoMace Kao TOpUBa, Majla €HepreTcka IyCTHHA, ycJell Yera ce CMamyjy
TPOILKOBH PYKOBama, CKIAAUIITEHa U TPAHCIOPTA.

Ilenetn on 6bmomace cy MUIMHAPUYHOT o0nHKa rpednnka 6 — 10 mm u gyxuae 10 — 30 mm. Y mopehemy ca
YBpCcTUM (HDOCHITHUM TOPUBUMA TICJICTH MMajy 3HATHO MAambH CaJlpikaj menelna u Biare, Behu caapikaj ropuBux
WCTIapJbUBUX MaTEpHja U TOIIOTHY MOh Ha HUBOY MPKOT yTJba. 300T MMOCTOjaHOT U JIehHHUCAHOT KBAIIUTETA,
Kao W 300r yHH(OPMHOCTH OONMKAa W BEIMYMHA MEJNeTH O]l OMoMace oMoryhaBajy KOHTHHYPaHW HA4YHH
noBohema ropuBa, mTO OoMoryhaBa MOTIYHY ayTOMaTH3alHjy Mpoleca M OJlakKilaBa yHoTpeOy OBaKBOT
YBPCTOT OMOTOpPHUBA.

Ca npyre cTpaHe Ipolec NPOU3BOAE MeJIeTa 0] Ouomace je U3y3eTHO ,,eHepreTCKH 3aXTeBaH  y CMUCIY Ja
je TOTpeOHO YJIOKUTH BENHKY KOJWYMHY €HEpruje y TEXHOJOUIKHM IpolecuMa MIIeBEeHa, Cyllema H
caOujama.

Kao cupoBuHa 3a mpon3BoARKY IejeTa o OMoMace MoXe ce KOPUCTUTH MPAKTUYHO OUIIO KOjU OOJIHK YBpCTE
Onomace, 0e3 003Mpa Ha TOPEKIO M KapakTepucruke. MelhyTtum, ympaBo on n3bopa CHPOBHHE 3aBHCH
TEXHOJIOIIKH MPOoLec (MIIeBEka, Cylemna i cabujama). O M3y3eTHOT je 3Hadaja 3a MOCTyIaK NelleTHPamka /1a
CUpOBHUHA Tocenyje neUHUCAaH CaapiKaj Bjlare U oAroapajyhiy rpaHynaiujy, Kako Ou ce J00H0 MPOHM3BOI
3agoBosbaBajyher kBanurera. Tako Ha mpUMep CUPOBHHE ca BehnM cazpikajeM Biare U CUpOBHHE KOjy UHHE
KPYIHHjU KOMaJIy 3aXTeBajy YTPOIIAK BHIIE €HEPrHje y Mpolecy NPOU3BOAKE y LNJbY WHTECH3HBHU]jET
Cyllema U yCHTHaBama. M3 Tor pasnmora kao Hajuenthe kopuinlieHa CHPOBHHA 3a MPOU3BOJILY IENeTa ce
KOPUCTH ApBHA MUJBEBHHA KOja HAcTaje Kao HYCIPOM3BOJ Y MHIAYCTPHWjU TIpepalie IpBeTa W WHIYCTPUjU
HamemTaja. Hajuenthe kopumhene cupoBrHe 3a NpOU3BOAKY MEIeTa 0 dbuomace cy:

"  YeTWHAPCKO U JIMCTONATHO IPBO,

=  Kopa IpBerTa,

= GHEepreTcke OUJbKe,

®  OCTaIM U3 MOJEOIIPUBPEIHE TPOU3BOIIHE.
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TopuduxoBanu nejaeru

Topudukanuja je mporec Koju MOxe Aa moOoJblia KapakTepucTuke Omomace. OBa TEXHOJIOTH)a
o0yxBaTa TEpPMHYKH TMPEATPETMAH JIMTHOLENYJIO3HHX MaTepHjaia ca HubeM Ja ce J00Hjy
KBaJIMTETHH]a ToprBa. OCHOBHH IHJb TIpoIlleca TOpU(HUKAIH]E je CMAakEHhEe capikaja KHCCOHUKA U3
KOHAYHOT TIPOU3BO/A.

[Tpouec Topudukanuje je 6uo mosuat jour 1930. rogune y ®paniryckoj, anu 6poj myOiaukaiuja ca
pesynratuMa je Omo penatuBHO Manu. Ilocneamux roawHa, MUCTpaKMBama OBOI IIpoleca Cy
00HOBJBEHA U CBE j€ BUIIIE HCTPAKUBamba MOCBENeHO 0BOj MPOOIEMaTHIIH.

[Tpouec Topudukaiyje ce oABMjaHa Ha PeNaTUBHO HUCKUM TeMmIieparypama, y omcery oa 200-300
°C 1 To Ha aTMOC(EPCKOM TPUTHCKY U Oe3 MmprcycTBa KuceoHuka. [Iporec Topudukaimje Moxe ce
HOJENUTH y BHLIE (a3za. Y mporuecy Topudukaiuje HacTajy raCoBUTH, TEYHU U UBPCTU MPOTYKTH.
OcHoBHe (pa3ze mporieca cy:

— IloueTHo 3arpeBame — 3arpeBame Oromace 70 TeMIIEpaType Kajia IOYHbE UCIIapaBbe Biare

— Ipeacymeme: Ha 100 °C xurpockorncka (cio0oHa) Biara ucrapaBa M TO Ha KOHCTaHTHO]
TEeMIIepaTypH.

— Cymemwe: temreparypa ce noBehaBa mo 200 °C u ¢usnyku Be3aHa Biara (KOHCTUTYIIHOHA)
rcrapaBa. Moxke 1ohu 1 10 ¥iciapaBama HEKHUX JaKIIuX (pakiyja BojJaTHIIA.

— Topucdukanuja: y oBoj (a3u onBuja ce HajBaXHUJU J€0 IMpoleca. 3anouume Kajaa
temneparypa npocturie 200 °C u 3aBpmiaBa ce Kaja c€ TeMIEparypa ca HpPeTXOJHO
neduHrCaHe MaKcUMaliHe TenepaType moHoBo Bpatu Ha 200 °C. Temneparypa Topuduxauje
ce nepuHUIIE Ka0 MaKCHUMajlHa TeMIlepaTypa Ha KOjoj ce OJBHja MpOIeC paszjiaramba H
Haj3HA4YajHUJU TYOUTaK Mace.

— Xnahemwe: TopudukoBanu mpousBoa ce xmagu ucnox 200 °C mo mperxonaHo neduHHCcCaHE
Temrneparype (cobHa Temreparypa).
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5.2 YnopeaHe KapakTepuCTHKe FOPUBa 01 APpBHe Ouomace

YropeaHe kapakKTepUCTHKE TOpUBa J0OUjeHUX O IpBHE OMomace mpukasane cy y Tabemu 5.1.

Tabena 5.1

CMmameme:

- TEeXHUYKHUX OTepalyja
(Hamopa) 3a MPOU3BOIY
YBpPCTOT OMOTOpPHBA

- TmoTpeOHEe MeXaHU3allH]je
y JIaHIly CHa0aeBama

- TPOU3BOJIEE M MPHUX0JA
npou3Bohada uBpcTor

Uspcra Guoropusa ca MaauM
BapHjaljamMa y KBaJIUTETY
Tj. KapaKTepUCTUKaMa
ropuBa (HIIP. TICJIETH).

OuoropuBa

- pacroyIOKUBUX
MPOJIaJHMX MECTa

- Moryhnoctu kopumrhema
y TIOCTpOjeHUMa 3a
TEPMOXEMH]jCKY
KOHBEP3H]jy BEIHKUX
Kalamurera.

Uspra OuoropuBa ca
CpelmbUM BapujaLujama y
KBTUTETY Tj.
KapaKTepUCTHKaMa ropuBa
(ceuxa).

[ToBehame:
- TPOIIKOBAa TPAHCIIOPTA
- Bapwjanyja y KBAIUTETY

Uspcra 6uoropusa ca

.. ropuBa
BCIKIM BapHjatjama y - OCEeTJPUBOCTHU Ha YCJIOBE
KBAJIUTETY Tj.

Y CKJIQUIITEHa

KapaKTCpUCTUKaMa ropuBa

- TmoTpeOHEe TEXHHYKE
(orpeBHO IpBO).

oIpeMe y MoCTpojemhrMa
32 TEPMOXEMH]CKY
KOHBEp3Hjy.

5.3 IHo/bonpuBpeaHa 6uomaca

VY nossonpuBpeaHy OuMomacy (IOJbONPUBPEIHE OCTATKE) KOja MOXE J1a ¢ KOPUCTH Y €HEepreTcke
cBpXe yOpajajy ce:
— OCTally y paTapcTBY - OCTaIlM O]l MOJHOIIPUBPEIHUX yCeBa: MIICHUIIA, je4aM, KyKypy3, pax,
CYHIIOKPET, €0ja, yJbaHa pernuua
— OCTaIil Y CTOYapCTBY — TEYHH CTajEHaK
— ocTar y BohapCTBy W BHHOTPAZapCTBY W NMPUMApHO] mpepaau Boha (ope3wBame Bohmaka,
ope3uBame BUHOBE JI03€, 3aMeHa cTabaa Bohaka M 4OKOTa J03a).

[Ipu paszmaTtpamy MoryhHocTH Kopuiihewma MOJBONpPHUBpPEAHE OMOMace HEONXOIHO j€ M3BPLIMTU
npoIleHy noTeHnujana. [loTennujan ce Moxxe AerHUCATH Ha BUIIE HAYWHA U TO:

- TEOPHjCKH MOTEHIIMjaNI - YKyITHa KOJMYWHA OnoMace Koja MOXKe Jla ce MIPOM3BEIE Ha TOAUIIHEM
HUBOY 10 CUPOBUHM WJIM OTMAaTy/OCTaTKy/Hyc-npou3Boay. OBaj MOTEHIM]jal ce U3padyyHaBa Ha
OCHOBY I0JIaTaka 0 KOPUIINEHOM 3eMJbUIITY M MPUHOCY CBAaKE O/l CUPOBMHA HA 3€MJBbUIITY Ha
KOME ce y3raja,
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- TEXHWYKH TOTCHIMjaJl - OBa] MOTCHIMja] y3uMa y 003up W Japyre Moryhoctu kopuiihema
MOJBOIIPUBpPEHE OMOMace (3a0paBambe, MPOCTUPKA U 32 UCXPaHy CTOKE U JIp.) U HA OCHOBY CBUX
pacIIOKMBUX TMojaTaka oxapelyje ce TeXHWYKH MOTEHIMjadl KOjU je Mamh y OIHOCY Ha
TEOPH]jCKH MOTEHIIH]all.

OcHoBHH TTpo0JIeMHU y KOpHIIINEHY MOJHOIIPUBPEIHE OOMace y eHEPreTCKe CBpXe Cy:

— penaTHBHO BENIMKA 3allpeMUHA Y OJJHOCY Ha Macy

— MaJa 3alpeMHUHCKa TOIUIOTHA MOh

— Mponajgame KPo3 PEIIETKY JIOKHIITA.
C 003upoM Ha HaBeJIeHE HEJIOCTATKE MOJONPUBPEIHE OroMace, 3a Kopulihewe y eHepreTcke CBpxe
KOpHCTE Ce MOTOHUjU obnuiu (Oane, OpUKeTH, MEIeTH).

Kopumihewe OmomMace y eHepreTcke CBpXe IMoapa3ymMeBa YWTaB HHU3 Olepalija Koje MPEeTXO/IHE
KOHAYHO] IPUMEHHU:

— yOupame

— YTOBap Ha PEBO3HO CPEACTBO

— TpaHCIIOPT

— WCTOBAp M CKIIAIUIITCHE

— MpUINpEMY 3a IPUMEHY (CaropeBame WU MPOU3BOIKBY JAPYTHX BPCTa TOPHBA).
OBH MOCTYIIIM C€ Pa3iHKyjy y 3aBUCHOCTH O] BPCTE MOJHONPUBpPEIHE OMoMace, a 4ak M 3a UCTY
BpCTy OMOMAace MOCTYIIIH CE MOTY Pa3IMKOBATH.

Ornmita KapakTepUCTHKA MOJHONPUBPIHUX OCTAaTaKa je HHUXOBa PEIaTHBHO BEJHMKa 3allpeMUHA Y
OJIHOCY Ha Macy (,,CKJIaIMIITHA 3alpeMuHa‘), Ma TUME U Malla 3alpeMHUHCcKa ToroTHa Moh (Cruka
5.6). I'yctuHa OWomMace 3Ha4ajHO YyTUYE Ha IEHY MaHUITyJAIHje, TPAHCIIOPTAa M CKIAJAMINTCHA, Ta
ce 300T Tora BpIIIH NMPECOBAKE MOJBONIPUBPEIHE Oromace (0aie, OpUKeTH, TIEIIEeTH).

TexHonoruja caropeBama Ouomace je HajcTapMja M HajBUIIEe KOpHIIheHa TexXHojioruja. 3a
Kopuithewme MoJbONpPUBPEHEe OUoMace y MpoIllecCMMa caropeBama Moce0HO Cy 3HaudajHe criejehe
KapaKTepUCTUKE:

- JI0Wa TOIUIOTHa Moh — MOceOHO je HEMOBOJbHA Maya 3alpeMUHCKa TOIUIOTHA Moh, ma ce 3a
peniaBame 0OBOT MpodiieMa 00aBe3HO BpIU cabujame Onomace (0asne, OpUKeTH, TIEJIETH)

- caapikaj Biare — OrmoMaca ca BUCOKHMM CaJp)kajeM BJare mma Jy>Kd MEepPHOJ CYIIeHha, TEXKE Ce
naJu, CriopHje caropena, notpedHo Behe yoxumire u ap.
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Cnuka 5.6

80

[Tocnenmux roanHa MPOU3BO/IKHA TIENIETa OJ1 MOJLOIPUBPEAHE OHOMace TocTaje mpeaAMeT cBe Beher
UHTEPECOBamba U TO U3 cliegichux pasiora:

- HEJOBOJHHE KOJIMYMHA JPBHE OMOMAce 3a EHEPreTCKe moTpede

- BEJIMKE paclojIoKMBE KOJIMYMHE MOJbONPUBpEaHA OnoMaca

- jemHOCTaBHH]jer KopuImheme MoJbonpuBpeaHe OnomMace y oOnuky rmenera (Beha MexaHWuka

yBpcToha, JaKIIu TPaHCIIOPT, 00JbE caropeBame ca MakbOM EMUCH]OM ILITETHUX MaTepuja) .

6 CAT'OPEBAILE BUOMACE

CaropeBame OMOMace je HajpacpoCTpambeHUjH HAaUWH HeHOT KOopHuIThema U IpecTaB/ba CIIOKEeH GU3HIKO-
XEMUJCKH TPOIeC KOjU Ce MOKe MpHKa3aTy Ha cienaehn HauuH:

CH;.4400,661+1,030,=0,72H,0+CO,+Q (toplota)

npu ueMy je CHi44O066 je mpuOmmxHa xemujcka hopmMyna 3a Onomacy. ¥ OBOM IPOIECY XEMHjCKHA Be3aHa
eHepruja Omomace mpeTBapa ce y TOIDIOTHY €HEpTH]jy.

VY onmTeM ciydajy TpU caropeBamy UYBPCTUX TOPUBA, YKBY4Yyjyhu U OHMOMAacy, pasniuKyjy ce YeTUpH
KapaKTepHUCTUYIHA TIEpHUOa Y TpoIiecy caropeBama (Ciuka 6.1):

= | meproa — MEPHOJ 3aKAllhCHE Majbekha BoNaTHIA (TOPUBHX HCHAPJPUBHX MaTepHja) - BPEMEHCKH
TIEPUOJT OJ1 YBOl)erha TOPUBa Y JIOKHUINTE JI0 TI0jaBe BHIHOT MaJbeHha TOPHUBHUX HCHAPJFHBUX MaTepHja; y
TOKy oBe (ha3e u3IBajajy ce HajBehuM JelIoM TOpHUBE HCIApJbUBE MaTepuje, MeEIajy ca Ba3ayXoM
o0pa3yjyhu cMenry morofHy 3a nabeme

= I nepuon — nepuoj caropeBama BojaTuia (TOpUBUX UCHAPJHUBUX MaTepHja) - BPEMEHCKH MEPHO O
TPEeHYTKa Mabelha FOPUBHMX HCIApJbUBUX MaTepuja IO Kpaja caropeBamba I'OPUBUX HMCHApIbUBHX

Marepuje

= III nepuoa — nepuo 3aKallibCmha MaJbClhba KOKCHOI OCTaTKa

= IV nepuoa — mepuoa caropeBakba KOKCHOI OCTaTKa - BPEMCHCKH NEpUOA OJ IMOYCTKa IIa I0 Kpaja

carop€Bama KOKCHOT' OCTaTKa.



H36800u u3 krouce u ca npedasarea 19

[TpmmkoM OBaKBOT pa3MaTpara OJBHjama IMpolleca caropeBama 4YBpCTe Onomace (YBpPCTHX OMOTOpHBa)
Tpeba HarJIacuTH Ja je HaBeAeHa MoJieNa YCIOBHA U J1a ce He Mory NoByhu jacHe rpanuiie u3meljy mojeuHux
(a3za caropeBama. [lepron 3akammema Nabema je yBeK Moryhe jacHO oApenuTH Kao MepHoj OJ] YHOILICHa
TOpuBa y JIOKHIITE 10 T0jaBe BHIUBMBOT IulaMeHa. OI TpeHyTKa MojaBe BUIJBMBOT IIAMEHA, MPOLEC

caropeBama Ce KOHTHHYaJIHO OJIBHja M YECTO CE€ 3a BpEME CaropeBama TOPUBHX HCHAPJBUBHX MarepHja
jaBJba MOYETAK caropeBama KOKCHOT ocTaTka, Tako na Il ¢asza yorure He mocToju.

Coke combustion
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Cauxa 6.1: @aze cazopesarna buomace

da3za caropeBama BoyaTiia je (pasza Koja je HajIOMHHAHTHHja 300T BEIHKE KOJIMIHHE TOPUBUX UCMAPIEUBHUX
MarepHja Koje ce Hamasze y Omomacu. Kako Op3wHy caropeBama y OIMITEM cly4ajy oapelyje Op3uHa
Hajcniopuje (aze, TO OHIA, MIPH CAropeBamy uYBpPCTEe OMoMace (UBPCTHUX OMOropuBa), OpP3UHY caropeBama
onpeljyje Op3uHa caropeBama KOKCHOT ocTtaTka. CaropeBame UBpCTE CYICTAHIIE, TPEACTaBIba HajCI0KEHU]H
BUJI CaropeBama YOIIIITe — XeTEPOTeHO CaropeBarme Be3aHO 3a HU3 (PU3NYKO-XEMH]jCKUX MTPOMEHA.

7\.‘,‘ > 1
Gas and Tar: +02 (htot) ——
HzO, Nz,
CO, Hp, CHy, C24 T>800°C Co2
" 3 Oxidation
Biomass : HCN, NH;, .. NO
(CHxOyNz) + (H20) o ation 02-0 -

T>800°C Gasification of C
C+CO2 <> 2CO
C+H0 <> CO+Hz
C+05 O <= CO

Char C et
e

m@ Evaporation # heterogensous reactions @ homogensaus reactions
Cruka 6.2: @asze cazopesarba buomace

IIpotiec caropeBama Oromace 0JIBHja ce¢ Kp0o3 HCTOBPEMEHO OJIBHjarh-eé XOMOTEHUX M XETEPOTCHUX XEMH|CKHIX
peakiyja. Hajpaxkuuje dase nporeca caroperama cy (Cinuka 6.2):

CYILICHE - IPOIIEC MOUnbe Ha TemnepaTypama u3Haz 100 °C u y ycinoBuMa y KojuMa je Hajuernrhe A<l;
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- JIeBOJNIATHIIU3AIM]ja - TPOLIEC MOUrbe Ha Temmepatypama u3Haj 300 °C u TokoM mporieca TePMHUYKOT
pasnarama Hactajy racosutu Bonatwim (CO, Hp, CHs, HCN, NH3; u np.), Tep ¥ UBpCTH OCTaTak —
KOKCHH OCTaTaK;

- caropeBame racoBure (hase (caropeBame BOJAaTWiIa) — TIIPOIEC caropeBama Ce OJBHja Ha
temneparypama usHan 800 °C u mpu A>1, XoMOreHe XeMHjCKe peakiuje u

- caropeBame KOKCHOT OCTaTKa - MPOIIeC caropeBama ce oJBuja Ha Temriepatypama usHan 800 °C u npu
A>1, xeTeporene XxeMHujcke peakinuje. Y XEeMHjCKHM peaklujamMa Y4ecTBYjy HEIUMHYHO U MPOLYKTH
HACTaJI TOKOM CaropeBama BOJIATHIIA.

Gasification and Combustion

R TR
wood A’ }ﬁf ﬁ q.\
Pellet ﬁ

-'~ Ash
0o o » o
= s—

Coke Burnout

Cruxa 6.3: @aze cacopesara nenema 00 buomace

Bpeme onBujama cBake off HaBeJeHUX (a3a 3aBHCH OJ BEJTMYMHE KOMaJa YBpCTe OMoMace, KapaKTepHCTHKA
Ouomace, TemIepaType 1 ycioBa caropeBama. lIpuka3 caropeBama nenera ox 6uomace nat je Ha Counu 6.3.

[lpu caropeBamy Maiaux KoMmajaa (4yecTuila) OMOMace IMOCTOjH jacHO pasrpaHuycme Hu3Mely mpoieca
caropeBama BOJIATHIIA W CaropeBama KOKCHOT ocTaTka. [IpuiIMkoM TpojekToBama ypehaja 3a caropeBarbe
(mehm, KOTIIOBM) 3a OBY BpCTy TOpHIBa, MOTpPeOHO je y3eTwu y o03up cazapkaj Bomatmiaa (80-85 %). 3a
caropeBame BEITMKUX KOoMaja OuomMace, KapaKTepUCTHYHH TIEPHOAM caropeBama ce MeljycoOHO Ipekiamajy
y oapelieHoMm creneHy. MeljyTuM, TOKOM caropeBama OIPEBHOT JpBETa, ojpeljeHo pa3lBajambe MOjeIuHUX
Meprojia caropeBama TOKOM BpeMeHa Moryhe je younTH, moce0HO y cCiydajeBUMa Kajga HE IOCTOjU
ayTOMATCKO JIOBO)EH-¢ OTPEBHOT JIPBETA Y JIOKUIIITE.

Ilonena ypehaja 3a caropeBame

VY ommrem ciyyajy, TOCTOje pa3iHyUTH KPUTEpHUjyMH 3a mojeny ypebhaja 3a caropeBame. Hajuemhe ce
KOPHCTH TIOfieNla Y 3aBUCHOCTH OJ] cHare JoxHor ypehaja (meh, korao), mTo ucToBpeMeHo neduHUIIEC U
HaMeHy (momahwHCTBa, KOMYHAJIHH CHCTEMH, HWHIYyCTpHja, €HepreTcku KoTioBHu). Ilomema ypehaja 3a
caropeBame y 3aBUCHOCTH 0J1 cHare ypehaja npukasana je va Ciuiu 6.4.

KUCNI KOMUNALNI INDUSTRIJSKI

[ Kuéni kotlovi | mai
I
- r ] Srednji
: Pedi : komunalni
: —l H kotlovi
1 Veliki komunalni
H ; | i industrijski kotlovi
oW 15 kW 50 kW -500 kW SMwW MW 50 MW

Cmuka 6.4: [logena ypehaja 3a caropeBame

CBu ypehaju 3a caropeBame, 0e3 003upa Ha CHary W KOHCTPYKLHjy, MOpajy nda o0e30eme 3axTeBaHe
KaKpaKTEPHCTHKE KOje ce OHOCE Ha:

— EHEepreTCKe KapaKTepUCTHKe (Ha3WBHA TOIJIOTHA CHAra, CTEeNeH KOPUCHOCTH);
— ekounormike kapakrepuctuke (emucuja CO, NOy, gecTure);
—  (yHKIHOHAIHE KapaKTepUCTHKE (Y 3aBUCHOCTH O] BPCTE JIOXKHOT ypehaja: 3a KOTIIOBE — TeMIeparypa
BOJIE Y pPa3Bojy, TeMIlepaTypa Boje Yy TOBpary, pa3lidKa TeMmIleparype Yy pasBojay W MOBpary, ,
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TeMreparypa y COpeMHHKY 3a TOPUBO, TEMIIEPAType PydHIla, TeMIepaTypa y MehHHIU 3a IITeAbaK
UTI.).

HcToBpeMeHO, MOTpeOHO je 00e30eUTH 1a CBE 3aXTEBaHE KapaKTEePUCTHKE Oyay UCHYICHE Y PasIuuUTUM
peXMMHMa paja W TO: HOMHHAJTHA ¥ pPeIyKoBaHa TOTUIOTHa cHara. Ypehaju 3a caropeBame Tpeba ma Oymy
Noy3/aHu 'y pady, MpH demy He cMe na jaohe 1o mojaBe 3allbakuMBame JOXHINTA. MoryhHOCT nakor u
JjEAHOCTABHOT OIICYXKHBama, Takohe, Tpeda na Oyne obeszoehena.

buomaca ce Hajuerrhe KOpUCTH 3a J00Hjambe TOIJIOTHE CHEPTHU]E U TO:
— Malid U cpeamu ypehajuma 3a caropeBame - neh M KOTJIOBH Ha OIPEBHO JIpBO, Nehu Ha mejer,
TOPUOHUIY Ha TieNeT - cHare 10 50 kW,
— KOTJIOBH CPE/be¢ CHare — KOTJIOBU 3a CaropeBame CEYKe, MUJBEBHHE, MOJHOMPUBpPENHE OMomace -
MaJIi ¥ Cpedlbi KOMYHAITHU KOTJIOBH — cHare 1o 500 kW (mamm) u cHare no 5 MW (cpenmn)
— KOTJIOBM BEJIHMKE CHAre — MHAYCTPHjCKU M EHEPreTCKU KOTJIOBH — cHare Behe ox 5 MW.

Manmu u cpenmu ypehaju 3a caropeBame NPBEHCTBEHO c€ KOpHCTE 3a JA00Wjame TOIUIOTE M MOTY ce
ynorpeosraBaTu 3a (Tabema 6.1):

— NUPEKTHO 3arpeBame - nehu koje ocinobahajy ToOmioTy y mpocrtopy y koMme je meh mocraBsbeHa.
CrarmapanmMa Huje npeasulero na 0ymy cHare Behe ox 50 kW, a MHOTH ypehaju koju nmpumnazaajy oBoj
rpyINu UMajy cHary u Mamy o 10 kW;

— WHAMPEKTHO 3arpeBame - KOTJIIOBH 3a LEHTPATHO Tpejarbe jeAHOT WM BUIIE CTaMOCHUX WIIH
MOCJIOBHHUX O0jeKara, Kao M KOTJIOBH 3a JaJbHHCKO Tpejame. MamHi KOTIOBH paZe ca BOIOM Kao
pagHUM QUIyHIOM, IOK BehM KOTJIOBHM MOTY Ja TPOWM3BOJAE W Tapy Koja ce, Takohe, KOpHUCTH 3a
3arpeBame. EBpOICKMM cTaHgapauMa cy JedHHHCAaHM KOTJIOBH Ha YBPCTa TOpWBA 3a NMPHMEHY Vy
nmomahucHcTBHMa cHare 0 50 KW u Behu kotimoBu HoMHHAIHE cHare 10 300 kKW);

— KyBame - ypehaju HaMemeHu 3a ynorpely y 1oMalMHCTBHMA WM Y MOCIOBHUM O0jeKTHMa y KOjuMa
ce MpUIpeMa XpaHa 4YecTO M YeCTO Ce HM3BOJE y KOMOHMHAIMjU Ca JUPEKTHHM/UHIUPEKTHHM
3arpeBameM IPOCTOPa;

— JIeKOpalujy moctopa (KaMuHH).

VY HekuM ciydajeBuMa, jefaH ypehaj Moxke MMaTH BHIIECTPYKY ynoTpeOy, HIIp. IITeNHaK, MOpei CBOje
oCcHOBHE (PyHKITHje (KyBame), BPIIH M 3arpeBame MPOCTOpa Y KOME ce Halla3W (IUPEKTHO 3arpeBame), a
MOXK€ MMaTH U yrpaljeH pa3sMemuBad TOIIOTE MPEKo Kor Ou ce obe3dehuBasia TomoTa 3a HEKHM MamH
CHCTEM LIEHTPAIIHOT Ipejarba (HHAUPEKTHO 3arpeBame).

TaGena 6.1: ObnacTu npuMeHe 3arpeBHUX ypehaja Ha yBpcTa ropuBa M mojesa npeMa HOMUHAIHO]
CHa3H

Vpehaju 3a tomahiHCTEO Komynanau/unnycrpujcku ypehaju
Hamena
(kW) Maju cpenmu BEIIHUKHU
(kW) MW) MW)
JMpeKTHO 3arpeBame 20 -35 <50 - -
WNHaupekTHO 3arpeBame <50 <300 0,3-0,5 5-20
KyBame <50 <300 - -
Jlexopariija 20 - 35 <50 - -
WupycTpujcku mporecu - <300 0,3-0,5 5-20

Vpehaju 3a caropeBame menera oa Omomace, kao mTo je Beh HaBemeHo, ce mpemMa KPUTEPUjyMy
TOIUIOTHC CHArc¢ Mory noacjinuTu Ha:



H36800u u3 krouce u ca npedasarea 22

¢ ypehaje mane cHare (HomuHanHe cHare 10 100 kW),
e ypehaje u cucteme cpeame cHare (HomuHanHe cHare oa 100 kWth no 1000 kW),
e ypehaje u eHepreTcke cucrteMe Benuke cHare (mpexo 1000 kW).

Ilehn Ha meJer

[lehn Ha meneT mpeacraBibajy JokHE ypehaje Koju ciryke 3a 3arpeBame MPOCTOpHje Y K0joj ce Hamase, y3
momMoh 3arpejaHor Bazmyxa Koju ce m30arfyje BeHTwmiaropoMm u3 mnehu (Crmmka 6.3). Y oBakBuM mehuma
NoCTOjU yrpal)eH pesepBoap 3a FOPHBO M3 KOT'a Ce TOPUBO ayTOMATCKU YHOCH Y Joxuiire. KonmanHa ropusa
y pe3epBoapy je JOBOJbHA 3a pax mehu oJ HEeKOJHMKO JaHa, y 3aBUCHOCTH O KOHCTPYKIHje pe3pBoapa U
pexxnMa pana nehu. Ayromatusanuja paga oBakBux rnehu je moryha 3axsaspyjyhu yrpaljeHOM el1eKTpOHCKOM
KOHTpOJIEPY KOju y3 ToMoh CeH30pa yIpaBjhba YNTABUM CHCTEMOM.

Cnuka 6.3. I1leh na nener
KoTo/10BH Ha meJieT ca ClOJbHUM TOPHOHUKOM

KotnoBn Ha mener mpencraBipajy IO CHCTEMa LEHTPATHOT Tpejamba U CIy)Ke 3a 3arpeBame BUIIE
mpocTopuja Miau objexara. Y OBHM JOXHUM ypehajuma caropeBameM menera ox Ouomace ce ocnobaha
TOIUIOTa KOja Cce Mpesaje BOAW Koja CTPYjU KPO3 CHUCTEM LIEBH M MPEHOCH 10 TPEJHUX Tejla y 3arpeBaHUM
npocropujama. Ko KOTIIOBa Ha IeNeT ca CIOJbHUM TOPHOHHKOM caropeBame ce 00aBba Y TOPHOHHKY KOjU
je TocTaBJbeH M3BaH KOTJA, IPU YeMy y KOTao yja3e caMmoO 3arpejaHd MpOAYKTH CaropeBama KOjH MPEeKo
pa3MemUBAYKUX TOBPIIMHA Tpeajy TOIUIOTY BoaM y koTiy. Ha Commm 6.4 mpukasaHa je KOHCTpyKIHWja
JEIHOT OBAaKBOT KOTJIA.
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Crnuka 6.4. KoTao Ha mener ca CroJbHUM TOPHOHUKOM
Kotyi0Bu Ha neser ca yrpaljeHMM ropMmoHNKOM

Konx koti0Ba Ha nener ca yrpa)eHUM TOPHOHUKOM, KOTA0 U TOPHOHMK YMHE LIEJIHHY, a IPOLEC caropeBama
nesieta ce 00aBiba y NOKUINTY KoTia (Cnuka 6.5). [IpogykT caropeBama npe u3jacka y AUMmbak npenasehu
NPEKO pa3MEembUBAYKKX TTOBPIIMHA TPE/Iajy TOIJIOTY BOIH Y KOTiIy. CTeneH KOPUCHOCTH OBaKBHX KOTJIOBA je
BehM YKOJMKO je My T MpoAyKaTa caropeBama O] JIOKHIITA A0 TUMEbaKa JTyKH.

Cnukan 6.5. Kotao Ha meneT ca yrpal)eHUM TOpHOHUKOM
ITomesia npema Ha4YOHY 10BO/Aa FOPUBA

VY 3aBHCHOCTHM O]l HayMHA JOBOJA TOpWBA y JIOKHIUTE ypehaju maine cHare 3a caropeBame MejieTa O
oromace, Kao ITO je npukazaHo Ha Ciaunu 6.6, ce MOTY MOJIEIUTH Ha!

e ypehaje ca 10BOOM ropuBa oJ] rope cTpane (1),
e ypehaje ca TOBOJOM TOpHBa ca JA0mke cTpane (2),
e ypehaje ca moBogoM ropuBa ca 6ouHe cTpane (3).
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(1)

My HM
TpaHcnopTep

CeryHOapHw
Ba3qyx

MpumapHK
Ba3AyX

Baszayx 3a
| caropesare

SN

PeweTtka

MpumapHu
GRS
Crmuka 6.6. Haunn noBona ropuBa y ypehajuma 3a caropeBame mesneta [9]

Ypebaju ca toBogoM ropusa ca ropme cTpaHe

Kopx koTnoBa 3a caropeBame renera Koj KOjuX ce TOPUBO JJOBOJIU Ca TOPH-E CTPaHE MEeJIeTH ce YHOCEe Y KaHal
3a y0OanuBame y JOXHIITe ToMOhy My»HOT TpaHCIOpTepa, U CI000IHO MajAajy Ha pelIeTKy Ha moctojehn
cioj skapa. Ileneo mpomama Kpo3 pemieTky y Inemespapy Koja ce Hajasu ucrnoj me. OBakaB THUI KOTIOBA
omoryhaBa yHoc TauHO onpeljeHe KOJMUYMHE TOpUBa Y 3aBUCHOCTH O TOIUIOTHOT omnTtepehema KOTia, Tako
Ja camo onxpeheHa KonMMYMHA MesieTa, KOja 3aBHCH OJ TOIUIOTHOT onrTepehema, Maga Ha Cioj kapa Ha
peurer.
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Ypehaju ca 10Bo10M ropuBa ca 10me CTpaHe

VY noxHUM ypehajuma Ko KOjHX ce TOPUBO JOBOIM Ca IOHE cTpaHe (KOjU ce joIll HAa3WBajy KOTJIOBH ca
nephopHpaHOM TUIOUOM) MYXKHH J0JaBady XOPHU30HTATHO YHOCH TOPHBO Yy JOHH JI€0 KOTJIA HCHOJ
nepdoprpaHe XOPU30HTATHE IIJI0YE Ha KOjOj CE BPIIHM CaropeBame IelieTa, OJakie ce MOTHCKYje Harope.
[MpumapHu Ba3myx 3a caropeBame ce YBOIM Y JIOKHUIITE ca CTpaHe U Kpo3 oTBope miode. [lereo ce cakyrsba
Ha MBUIIAMA TUIOYE, U MMajia y KyTH]y 3a merneo (Iernesbapy) Koja je CMEIITeHa HCITOI.

Ypehaju ca noBoaoM ropuBa ca 60ouHe cTpaHe

Kox koTmoBa ca JOBOZOM TOpHBa ca OOYHE CTpaHe, 3a Pa3jHMKy OJ] OCTATMX KOHCTPYKTHBHUX pelIcHA,
TOPHBO C€ YHOCH Y JIOKHINTE ca OOYHE CTpaHe y3 MOMON XOPH3OHTAIHOT MYXHOT JojaBada. [IpumapHu
Ba3zllyx ce 00e30el)yje ca ropme u Jome cTpaHe cioja kapa. [leneo koju ce cakymniba Ha UBHI[AMA ITy>KHOT
Jl0/laBaya maja y mnernesbapy Koja ce Halla3u UCTOJ. Y THIla] Merelia Ha CJI0j jKapa je HEellTO U3PaXKEeHUJH HEero
KOJ ypehaja ca JOBHM TOBOJIOM, ajld HE TOJMKO 3Ha4YajaH Kao KOJ JOBOJIa TOPHBA Ca TOPHE CTpaHe.

Ypehaju cpenmux u Behux cHara

[onena ypehaja cpenmux u Behux cHara 3a caropeBame OMoMace MOXe c€ M3BPIINTH M IIpeMa YCIOBHMA Y
KOjuMa ce BPIIIU caropeBame (TEXHOJIOTH]ja CaropeBama) U TO:

— KOTJIOBH Ca caropeBameM y (GIynIu30BaHOM CIIOjy

— KOTJIOBH Ca CaropeBameM Ha PEeLIeTKH

— KOTJIOBH Ca CaropeBameM Y JIeTy.
3a cBaKky OJf HaBeIEHUX TEXHOJIOTHja CaropeBama MMOCTOjH HEKOIMKO BapHjaHTHHUX PEUIeHa KOja 3aBHCE O
MaKCHMaJHE BeJIMYMHE KoMaJa (YecTHIa) 3a caropeBame, HauMHA Jo3upama Onmomace u ap. Ilpumena
HABEJCHUX TEXHOJIOTHja caropeBama Ouomace mnpukaszaHa je y Tabemu 6.2. [lpemHoctd W HemocTaiu
pa3nUYUTUX TEXHOJIOTHja caropeBama npHukazane cy y Tabemu 6.3 [3].

Tabemna 6.2

TexHonoruja caropeBama [Mpumena

-y 3aBHCHOCTH OJl BpCTE (IYHAM30BAHOT CJI0ja MOXKE C€ KOPHUCTHTH 32
pasnuunte cHare (1o 1 MWy, — Mexypactu ¢durynau3oBanu cioj, 10 30 MWy,

Caropename y — IUPKYJIAITHOHHN (QIIYHIU30BAHH CIIO])

(hIIyuIn30BaHOM CIIOjY

Oromaca pa3IMuuTe rpaHyalmje

Ouomaca ca IMOBHIIIEHUM ca,upmajeM BJIarc u 1mcrejiaa

MOFthOCT KOpI/IIJ_IhCH)a ouomace Yy MEIIaBUHU Ca APYTOM BpCTOM ropuBa

HernokpeTHa penrerka (10 1 MWy,)

nokpetHa pemterka (10 10 u Bume MWy,)
CaropeBame Ha PEILETKH

Oromaca ca TOBUILICHUM CaJipKajeM Biare u Ieresa

Ba)KHA TUCTPUOYIIHja Ba3AyXa IO MOTPETHOM MPECEKY PEIIETKE

MOTOJTHA TEXHOJIOTHja 3a BEJIHKA OCTPOjeHha

HEOIIXOHO TOBOJHPHO YCUTHCHO TOPUBO (CKYII ITPOIIEC)
CaropeBame y €Ty

MoryhHocT kopuihema OuoMace y MEIIaBUHM ca JPyTrOM BPCTOM T'OpHUBa

NoTpeOHO je peryiaucaTH TeMIepaTypy caropeBama Kako He OM IOuuIo 10
TOIJbCH>A IIETIENa

Tabena 6.3
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IIpennoctu Henocranu
CaropeBame y (QIyuan30BaHOM CII0jY
Hucka emucuja NOy, Benuka (hiaekcHOUITHOCT BpcTe | BUCOKO  TpomkoBm — ofpXkaBama,  MOTyhHOCT
ropyBa W TpaHyJallfje, BUCOK CTENEH KOPHCHOCTH, | CTBapama HacJara, moBehana eposuja

MoryhHoCT cMamema emucuje SOx

N3MCIHUBAYKHX MMOBPIIMHA

CaropeBame

Ha pCHICTKU

Hucku MHBECTHIIMOHU TPOIIKOBH, HUCKH TPOIIKOBU
OJIpXKaBama, MAIN CaJ[pkKaj HECaropesor y meneny

Mana ¢rekcuOUIHOCT y pajy y TMOrjieny BpCTe
Omomace, MamH CTENEeH KOPHCHOCTH 300r Beher
BUIIIKA Ba3lyXa, HEXOMOTECHH VYCIOBH VY 30HHU
caropeBama

CaropeBame y JeTy

JloObpa KOHTpoja mTpolleca caropeBarmba, BHCOK

CTEIEeH KOPUCHOCTH, HUCKa emucHja NOy

Ckyna mpurpemMa TOpHBa, Jioma (GIeKCHOUITHOCT
NpY TIPOMEHH KBaJIUTETa TOPHBA, HEOITXOHA OIIpeMa
3a CMambelhe EMHCH]je MPAIIKacTUX MaTepuja (Jerehn
mermeo),  MOTyhHOCT — Jembema  Iemejia  Ha
W3MEHHUBAYKe MMOBPIINHE

3a carnenaBame MoryhHocTd Kopumhema OMoMace y pa3IMuuTHM IOCTPOjerUMa, MOTPEOHO je y3eTH y

003up pa3IUuUTe Napamerpe u To:

CHara ImocTpojema

Opoj catu paga MOCTpojewka y TOKY TOAWHE

nmoTpeban Opoj BO3MIIA 3a TOIPEeMy MOTpeOHE KOJIMIMHE OroMace 10 TOCTPOojemha

NoTpeOHy MOBPLIMHY 3eMJBHILTA 332 TPOU3BOARY MOTPEOHE KOIMYKMHE OHoMace.




