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brvomaca — TonnoTHa eHepruja

e

»| ApBexe -
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3a kyhe
> fApaenn AyTomaTckm
Llymcka “| nenetw/ceuka )lzamoau /
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HYCNpOU3BOaM -
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Knacudukauuja

KOMUNALNI INDUSTRIIJISKI

Kuéni kotlovi Mali ]
komunalni |
Kamini kotlovi
: : Srednji
Pedi : 1 komunalni
T ; kotlovi
Veliki komunalni
: ' i industrijski kotlovi i
0 kW 15 kW 50 kW ~500 kW 5 MW 20 MW 50 MW

e
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[lehn/koTnosu

* Benuka 3actynrbeHocT y AoMahnHCTBMMA
 CTeneH KOPUCHOCTH

 CTapuje KOHCTpyKUuje 0o 50 %
 HoBuje KOHCTpYKLUMje 89....95 %
 3axTeBu

» PaBHOMEPHO OfaBak€e TOMNOTE rPejHNX NOBPLUNHA
* JeoHocTaBHe KOHCTpYKLUWje

 CTeneH KOpMCHOCTK

e CnorbHu narnen

@t % IrC
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CAIOPEBARE BMOMACE...

HEAT REALEASE
Moisture Volatiles t t ‘
IGNITION
~100°C :{> >100°C ::> 220-300 °C :> 500-600 °C :> 800-900 °C :'>.
VOLATILES CHAR
DRYING DEVOLATILISATION COMBUSTION COMBUSTION Ash

HEAT SOURCE

IS
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KOPUWLhEHRE BUOMACE Y EHEPIETCKE CBPXE

BMOMACA CE TPAOVULUUOHANHO KOPUCTW, AlM...

$.000
4.000

3.000

efficiency [%)

2.000

CO emissions [mg/Nm?)

1.000

1980 1680 2000 2010 1980 1990 2000 2010
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NOAENA NMPEMA BPCTU YPEBAJA

KotnoBu Ha nenet
Ca Cro/bHUM FOPUOHUKOM

KoTnoBu Ha nener ca
Nehn Ha neneT yrpaheHum ropuoHnKom

@%HFC

NABOPATOPUJA
3ATOPWBA W CATOPEBAHSE




(1)

[loBoA ropuBa ca roptbe cTpaHe

[osopa ropmsa Ca AoH€ CTpaHe

[loBoa, ropmsa ca 6oyHe cTpaHe

@?ﬂ % Nrc
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Ypehaju ca NOKpeTHOM peLLlETKOM Ypehajn ca npekNonHOM peLLleTKoOM

INNCC
( “ NABOPATOPUJA
7/ 3ATOPWBA WM CAFOPEBAMSE




NoxHu ypehaju

EN 303-5:2012

EBPOINCKW ctangapam n CE 3Hak
Rowwvphan

Terminology, requirements, testing and marking for heating boilers for solid fuels, manually and
automatically stoked, nominal heat output of up to 500kW

EN 14785:2010

Residential space heating appliences fired by wood pellets - Requirments and test methods

EN 12815 Residential cookers fired by solid fuel - Requirments and test methods

EN 13229 Inset appliences including open fires fired by solid fuels - Requirments and test methods
EN 13240 Room heaters fired by solid fuel - Requirments and test methods

EN 15250 Slow heat release appliences fired by solid fuel - Requirments and test methods

T

EN 14588 Solid biofuels — Terminology, definitions and descriptions

‘ EN 15234 1-6 Solid biofuels - Fuel quality assurance - Part 1-6

EN 14961 1-6 Solid biofuels. Fuel specifications and classes. Part 1-6

ENPlus

AICC
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HALUWOHAJTHW MPOMUCIKA W
O3HAKE KBAJINTETA

HaunoHanHu nponucu 3a NoXKHe HEIE
t P ypP h ) O3Hake KBanuTeTa 3a I0XKHe ypehaje

AycTpuja - Art. 15a - BVG : :
UmweltZeichen 37 AycTpuja
Hemauka - BImSchV
Blauer Engel Hemauka
LLIBeacka .
Pellet Gold Urtanuja
P-mark, Nordic Swan WeeAcka
SWISPELLET
ONORM M7135, M7136, M7137  AycTpuja OPTIMAZ, OPTIMAZ EL Benruja
DIN 51731, DIN Plus,... Hemauka SEl-Ireland Wpcka
UNI/TS 11263 Ntanuja
S$S-187120 LLIBeacka

@%nrc
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[TOPE hEHE 3axTeBa

Quality Label Efficiency (%) Power (kW) Operation Mode CO, (%min) Limit value mgm =2, 10vol-% O, in the dry flue
gas, 0°C at 1013 mbar

Cco OGC NO, Dust
P-mark >80%/>86" <25%100° Automatic ND 2000 75 - -
Swan mark? >79 <100 Nominal ND 2000 70 340 70
Low ND 2000 70 - -
Blue Angel® >80 <15 Nominal ND 100 5 150
=88 Low ND 300 5 150 sV
>90 15-50 Nominal ND 100 5 150
=88 Low ND 250 5 150 sV
UZ-37-Austria’ =80 <400 Nominal ND 60 3 100 15
Low ND 135 3 = —/sV
Flamme Verte® =70 <50 Manual ND 6500 225 - 165
Automatic ND 4000 150 - 165
=70 50-70 Manual ND 3750 150 — 165
Automatic ND 3500 115 - 165
SEl-Ireland? =80 <10 Automatic ND 2500 80 - 150
Optimaz® =89 <70 Nominal 125 110 - 120 1Bacharach
=89 Low
Optimaz-el® >91 <70 Nominal 125 110 - 120 1Bacharach
=97 Low
EU-ecolabel NYD NYD NYD NYD NYD NYD NYD NYD

SV - specify the values; NYD - Not yet defined; Optimaz and Optimaz-el values in mgkWh * and fuelled with liquid fuels.
a When tested according to Sections 5.2 and 5.3 of SP-METHOD 2502.

b when tested according to Sections 5.2 and 5.3 of SP-METHOD 2503. Boiler Sweden Germany Austria

¢ Burners only.

d Boilers with or without hot water tank. Swedish authority Swan label German Authority Blue Angel Austrian authority = UZ-37 label mg/MJ

e Values measured in the dry exhaust gases (0°C, 1013 mbr) with oxygen content of 13%.

f Values are given in mg Mj~. Heat range <50 kW <100 kW <15 kW <15 kW 15-50 kW <400 kW

g Permissible efficiency based on the heat output. 0GC 150 70 - 5¢/5d - 3934
co - 1000%/2000" 250°/500¢ 100°/300° 4000 60%/135°
Particle - 70 50 20%/sv* 150 155/sv4

SV - Value must be specified.
a Automatically fed bailer.
b Manually fed boilers.

¢ Nominal load.

d Low load.

MsBop: Verma, V. K., Bram, S., & De Ruyck, J. (2009). Small scale biomass heating systems: standards, quality labelling and market driving factors—an EU
outlook.Biomass and bioenergy, 33(10), 1393-1402.

i NrC
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EBponcku nponucu 3a NnoxHe ypehaje mane cHare

CTAHOAPA

EN 303-5:2010
EN 12809:2001+A1:2004
EN 12815:2001/A1:2004/AC:2007
EN 13229:2001+A2:2004
EN 13240:2001+A2:2004
EN 15250:2007
EN 14785:2006

—

= ( =
RS
2k

Energie und Umwelt Biomrasssfeuerung

Herste ler
hodell

schlechter

Brannetoff: i Scheitholz o Pellets o Hackgut

Warmeleisungshereich kW AB-YZ

Ein Datenblatt it wereren Sersteangaben
ist in den Prospekten enthalien.

Morm EM oo, Ausgake MMM 201y
BioHeatL ABEL-Richtlinie zz:a/EG

@%HFC
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NPELNOI EHEPETCKOI" OBEJIEXABAHA

[TpojekaT ,BioHeatLABEL"

= (QbyxBaTa mare noxHe ypehaje (nehu n KOTNOBE) KOju KOPUCTE
buomacy 3a npon3BoArY TOMNOTHE eHepruje Yy AoMaNUHCTBUMA.

= Tpu nokasarterna kBanurera:
= [lokasaTerb NOTpoLWHe eHepruje — EdomkacHOCT noxHor ypehaja

[TokasaTerb NOTPOLLHe pecypca — Eko-edmkacHOCT npouewsyje noTpedy

3a NPUMapPHOM EHeprujom
» [lokasaTerb emucuje — yTuLaj Ha XXMUBOTHY CPeanHY

3a CBaKu 0 nokasarerba nocroje knace keanureta og Ago G (A
Hajborbe) Knace A+ n A++ omoryhasajy npoussofjaunma byayha

TeXHUYKa yHanpehema.

Energie und Umwelt Biomasssfeuerung

Herste ler
Mudell

Logo
ABC 123

besser

schlechter
Brannctoff: s Scheitholz o Pellets o Hackgut
AB-VZ

Warmeleisiungsbereich KW
in Datenblatt it wereren Gerdteangaben
0S| i

Morm EN e, Susgake MM 201y
BioHeatL ABEL-Richtlinie zz:a/EG

M%HFC
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NPEOJNION EHEPETCKOI OBENNIEXABAHA

MoKa3aTtem noTpoLbe Fraction of renewable Primary Energy =F,

eHepruje
A++ 90%
A+ 85%
A 80%
B 75%
C 70%
D 60%
E 50%
F 30%
G 10%

[TpojekaT ,BioHeatLABEL"

Energy Yield Coefficient =EYC =

cumulative Energy Production

cumulative Primary Energy Demand

renewable Primary Energy Demand

~ total cumulative Primary Energy Demand

Eco —Efficiency =EYC x F_, x 100

Energie und Umwelt Blomasssfeverung

Herste ler

wdell g0 Energie-
M BBC 123 | verbrauch | verbrauch

klasse

schlechtar

Erannstoff m Scheitholz o Pellets o Hackgut

Warmelel szungsberaich W AB-YZ

i Jatenkise m weteren Geraisargaben

st i diens Frospedden enitelen
Horm EM wox, Ausgate MMM 201y
Botest, ABEL Richiinie 12aEG

Equation

Equation

Equation

1

2

lNoKasaTesb NnoTpoLbe

pecypca
A++ 68
A+ 63
A 57
B 50
C 42
D 33
E 23
F 12
G

\@“ % NABOPATOPMJA
3ATOPWBA W CAFOPEBAMSE




NMPELIOI EHEPETCKOI OBEJIEXXABAHA
[TpojekaT ,BioHeatLABEL"

MoKasaTtes/b emucuje

Yectnue
A++ 40 4 4
A+ 80 8 8
A 150 15 15
B 300 30 30
C 600 45 45
D 1200 60 60
E 2400 120 120
F 4800 240 240
G 9600 480 480

U%J'If'
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[TPUMEPW EHEPETCKOI OBEJTEXABAHA
[TpojekaT ,BioHeatLABEL"

BC-EU™ Energy Consumption of  Emission- BC-AT Energy Consumption of  Emission-
Consumption Resources Class Consumption Resources Class
BC 1 Open Fireplace G 18 F (15) F e ek Loz B is5) L
BC 2 Closed Fireplace/ Stove F (1) D a0 F Fellet Stove Bre) B =
Log Weood Boiler natural draught D (g=) A (53 (n]
BC 3 Cooker F {46} D (35 G : . =
Log Weood Boiler fan assisted draught B (75) AT (54) A
BC 4 SHR-Stove D jem) B (51} F Bellet Boiler B s i A
BC 5 Pellet Stove D (5) C 43y B Wood Chips Boiler B ) A2) B
BC & Conventional Boiler E 35 C 46) E
BC 7 Downdraft Boiler D je5) B (s5) D
BC 9 Pellet Boiler C 70 C 48) D BAT Energy Consumption of  Emission-
BC 10 Industrial Boiler C (o) B (55) ] Consumption Resources Class
Log Wood Stove B (75) A s C
Pellet Stove A eg) AED) A
Log Wood Boiler natural draught Cimz) A (B1) C
Log Wood Boiler fan assisted draught AE1) A" isg) A
Pellet Boiler AjBs) AET) AT
Condensing Pellet Boiler A a0 Ajst) A
Wood Chips Boiler A B2) A’ jg5) AT
Condensing Wood Chips Boiler A" (53} A™ AT

M3Bop: Standort Wieselburg (2011). Proposal of a Product-Label for small scale Biomass Furnaces, Project BIOHeatLabel, BIOENERGY 2020+ GmbH,

Gratz, Austria @R&% n r C
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3AKIbYYLIN

bruomaca npegcraerba (M npeactaerbahe) y EY HajsHavajHuju OME 3a npoussoarwy TonnotHe eHepruje (...

3a 3arpeBarbe JoMahuHcTaBa) a y uurby ucnywasara Jupektuse 20/20/20;,

TpaguumoHanHo Kopuwhewe Ouomace 3a 3arpeBamwe AomahuHcTaBa Tpeba noguhut ,Ha BULIM HUBO',

KopuwherweM bromace Ha eHepreTCcki ePUKaCHMj 1 eKOMNOLLKW NPUXBATIbUBUjN HAYNH;

[OunpektnBama EY gedmHucaHm cy jacHu UnrbeBm 1 3aXTeBW Koje Mopajy butu ncnykeHun y 08oj 06nacTu, Wro

Ce KpO3 HaLuoHasHe nponuce, CTaHaapae U 03Hake KsanuteTa CnpoBOaM Y NpaKcu;

C ob3npom Ha 3HayajHO noBehamwe TpXWLITA NOXHUX ypehaja 3a 3arpeBawe OomahuHcTasa, Y EY cy

0eMHNCaHN KPUTEPUjYMW 3a €HEpPreTCKO (M eKOJoLWKO) obenexaBake OBMX MPOWU3BOAA Y UMIbY 3aluTuTe

KOpU1CHMKa, nosehawa EE 1 3awwtiTe XMBOTHE CpeauHe;

Y Penybnuum Cpbuju kao 3emrou kaHauoaty 3a YnaHcTBO Y EY, HeonxogHo je geduHucati KBanutet

NoXHUX ypefaja Mane cHare Koju ce Hanase Ha TPXULLTY, KPO3 eHepreTcko obenexasate, U TO Npe cBera

3bor TpXWWTa Yy pasBojy M ycrocTaBibatba CUCTEMA KBanuteTa. Y TOM CMUCIY MOCTOjM HEOMXOAHOCT

hopMuparba HauMoHanHuX akpeauTtoBaHux Jlabopatopuja 3a ucnuTuBake U cepTudmKalujy OBaKBuX

ypenaja.

EHepreTcko obenexasare u ceptudukaumja osaksux ypehaja y Cpbuju npahewem EY TpeHgosa omoryhu

he gomahmm npou3sonayvMma nnacMaH npounssoaa Ha TpxuwTe EY, a camum Tm 1 nosehame 13Bo3a.
(NNIC
( “
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NMOTPOLLUHA EHEPIUJE PC

PUHATHA NMOTPOLWHA EHEPTUIE MO CEKTOPUMA [TJ]

Octano (LLkone +

34paBCTBO)
3268 NHaycTpuja
11% 10355
34%

\

NomahuHcTBa
16917
55%

Izvor: Republi¢ki zavod za statistiku — na bazi 2012. godine

&% JNIAGOPATOPHUJA
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TPEHYTHO CTAHE

MPUMEHE BUOTOPUBA Y LLUKOJICKUM OBJEKTUMA

[MpumeHa gpBHe Bromace [%]

WHTepHa noTpowma y LWkone
APBHOj UHAYCTPUjU O6jektu CMNLL
35,68 4,0% 1,57

34paBcTBEHE
ycTaHose
0,31

Mekape

- 1,38
/// ' PecTopaHy
_4_‘ 0,65

Mecape
0,49

Mpown3seoarba Kpeva
1,78
Legend

Schools_wood
I Schools_coal
[ Schools_mixed_coal_wood

Mpouzeogrea nioya 1
MBepuLa
53,85

M3Bop: B. Glavonjic, Consumption of woody biomass in industry, public and commercial sector in Serbia, ¢
2010. w‘% Nnrc
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TPERHYTHO CTAHE

OGUHATHA NOTPOLLUHA APBHE BMOMACE Y CEKTOPY OCTANIO (LWKOJIE+3PABCTBO)

[t]

[lpBeHu [dpseHn
neneTu yra/e
2334 113
15% ‘ 1%
ApBHHK Q
6purKeTH
365
2%
OrpeBHO
ApBO
12536

82%

M3Bop: Penybnunyku 3aBog 3a ctatuctuky PC — Ha 6a3un 2012. roanHe

[TJ]
[dpseHn
neneTu dpBeHu yrasb
43 3
18% 1%

4

ApBHHK
6pukeTH
7
[v)
3% OrpeBHO
Apso
188

78%

YOEO: 7,37 %

l

nrc
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4000

3500

3000

2500

2000

1500

1000

500

PEMYB/IMKA CPBUIA - LUKOJICKA OBJEKTU

OCHOBHE LLKOJIE

CPEAHE WUKONE

3473
600
497
500
400
1408
1239 300
200
536
139
290 137 122
99
- Hema nopgaTaka 100
beorpag BojsoaunHa Lymaamja n Jy»Ha 1 nctoyHa Kocoso n YKynHo
3anagHa Cpbuja Cpbuja MeToxuja Hema nojaTtaka
0
Beorpap, BojsoanHa LWymagumja n Jy»KHa 1 uctouHa Kocoso 1 YKynHo

3anagHa Cpbuja Cpbuja MeToxuja

M3Bop: Penybnunyku 3aBog 3a ctatuctuky PC — Ha 6a3un wkoncke 2011/2012. roguHe

NJIA
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3000

2500

2000

1500

1000

500

PEMYB/IMKA CPBUIA - LUKOJICKA OBJEKTU

MPEALLIKO/ICKE YCTAHOBE
CNEUMIJANHE LWUKONE

2427 300

250 242
200
150

669 732
577
449 105
100
Hema nogartaka
51
Beorpag, BojsoanHa LWymagauja n Jy*KHa 1 uctouHa KocoBo n YKynHo 50 43 43
3anagHa Cpbuja Cpbuja MeToxuja
Hema nogaTaka
0
Beorpap, BojsoanHa LWymagauja n Jy>KHa 1 uctoyHa Kocoso 1 YKynHo
3anagHa Cpbuja Cpbuja MeToxuja

M3Bop: Penybnunyku 3aBog 3a ctatuctuky PC — Ha 6a3un wkoncke 2011/2012. roguHe

NJIA

3A FTOPWUBA W CAFTOPEBAMSE



MPOUEHA YKYITHE NMOBPLWWMHE

OcHoBHe wWKosne 3.473 1.200 4.167.600
Cpeamoe WwKone 497 2.800 1.391.600
MpepLwKoncke yctaHoBe 2.427 500 1.213.500
CneumjanHe wkone 242 500 121.000

YKYMNMHO 6.893.700

U%J‘If’

“ NABOPATOPMJA
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MPUMEP OOBPE INPAKCE

[opuBO: ApBEHUN NeneT

[owa TonnotHa moh: 15 MJ/kg

[oTpollHa ropuBa Ha rogullHeM HUBOY:

11/50m?

« CTeneH KopuUcHOCTU NoXHor ypehaja: 85%

YKynHa [MNoTpowHa TonnoTtHa Yneo, %
noBpLUMHA, M? ropusa, t eHepruja, TJ
53,79

6.893.700 137.874 1.758

nrc
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CATOPEBAFSE BMOMACE 3A 3ATPEBAHE e
NOMARUHCTABA

Mpema KpuTepujymy TOnnoTHe cHare

= Ypehaju mane cHare (go 100 kW,,);

= Ypehaju cpeare cHare (100 go 1000 kW,,);
= Ypefjaju Benuke cHare (npeko 1 MW, ).

Kputepunjymmn nogene ypehaja mane cHare 3a caropeBate neneta og buomace:
[Tpema BpcCTU ypehaja;
[lpema HauuHy goBoda ropuea;
[Tpema HaunHy n3page.




TEXHONOIMIE KOPULWLREHA BUOMACE

BEVOMACA

[Mpouec MpounsBoa [MpuMeHa
. facoBuToO KoTtnosu, motopu, TypbuHe, .
AHaepobHa pepMeHTauuja B ropuBe henmie EHepruja/Tonnota
. . KoTnosu, MoTopu, ropuee EHepruja/Tonnota
EKCTpaKLl,VI_]a CbepMeHTaLWI_]OM TeyHo ropveo henuje /caobpahaj

pejare, TONI0Ta 3a

CaropeBal-be OnMHKM racosum Kotnosu, nehu rnpouec, Tonna soaa,
EHepruja/TonnoTa
FacoBuTO KoTnosu, motopu, TypbuHe, B eET e
Facmqamxaumja ropuBo ropmse henuje pri)
CunHTE3HU rac PUEIEI7ly LAt E B Tonnota/caobpahaj
MOTOpU
[lacoBuTO .
MoTtopwu EHepruja/TonnoTa
ropueo
[Mnponusa
Te4yHOo n uBpCTO .
EHepruja/TonnoTa

ropuBo

nrc
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TEXHONOIMIE KOPULWLREHA BUOMACE

e Sagorevanje i ko-sagorevanje
* Najcesce koris¢ena tehnologija
* Ko-sagorevanje, fluidizovani sloj, resetka
* Od malih do velikih kapaciteta
 Gasifikacija + CHP
* Relativho malo postrojenja i iskustva
* Od malih do srednjih kapaciteta

* Piroliza + CHP
e R&D

* Anaerobna digestija + CHP
* U ruralnim oblastima koristi se za ,,dopunu® gasne mreze
» ,Biogas sela”

* CHP za biogas/syngas

* Klipni motor, gasna mikro turbina, gorive Celije

IArC
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MHOAYCTPUICKUN NMPOLUECUN U CUCTEMWU
LEHTPAJTIHOTI TPEJAHA

- Proizvodnja toplotne energije
- Od nekoliko stotina kW do nekoliko stotina MW
- Vrste energetskih objekata:
- Samostalna postrojenja za proizvodnju toplotne energije/CHP ili
postrojenja za ko-sagorevanje sa ugljem
- CHP i kombinovana proizvodnja: Usteda energije
- Najcesce je toplotna energija primarni proizvod
- Ostali proizvodi (elektricna energija, itd..) snizavaju cenu
proizvedene toplotne energije

INICC

JNIAGOPATOPHUJA
3AFOPHMBA WM CAFOPEBAMSE




MHOAYCTPUICKUN NMPOLUECUN U CUCTEMWU
LEHTPAJTIHOTI TPEJAHA

- Sistemi centralnog grejanja
- Najcesce topla voda od 80°C do 130°C
- Potrosnja: u sezoni
- U zavisnosti od vremenskih prilika veéa ili manja potrosnja
- Toplotna energija za proizvodne procese:
- Procesna para do 300°C i topla voda od 80°C do 250°C
- Konstatna potrosnja tokom godine, male promene u zavisnosti od
godisSnjeg doba
- Promena u potrosnji: vikendom i neradnim danima
- Sektori: Proizvodnja Secera, papira, prerade drveta, hemijska
industrija,...
- Hladjenje
- Klimatizacija, , hladne mreze” — sezonski u letnjim mesecima

fa

%nrc
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MHOAYCTPUICKUN NMPOLUECUN U CUCTEMWU
LEHTPAJTIHOTI TPEJAHA

g o R =y :
Cista drvena secka ostaci od pirin€ana ostaci od ishrane — kosti
maslinki ljuska idr.

NS
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OIPAHUYEHA Y KOPULLREHY BUOMACE Y
EHEPTETCKE CBPXE

* POUZDANA NABAVKA ENERGENTA/GORIVA PRE SVEGA!!!!

* Cena

* Pouzdano i dostupno gorivo

» Kvalitet

* Ekonomska kriza smanijila kolicinu otpadnih materijala

* NABAVKA GORIVA OD KOMPANIJA SPECIJALIZOVANIH ZA TE POSLOVE

(s ) nasoparoprnaa




OIPAHUYEHA Y KOPULLREHY BUOMACE Y
EHEPIETCKE CBPXE

* Problemi pri eksploataciji
* Trenje
* Blokada
* Korozija
* Formiranje naslaga
* Rizik od eksplozije prasine
e Samopaljenje
* Poremecaji u fermentaciji

e Zaustavljanje vikendima (Industrijski procesi)
* Problem sa promenom opterecenja

* Cilj: Velika dostupnost, niza cena O&M




BUSWIE U TTPEOBUBAHA

: povecanje toplotne energije proizvedene od biomase u velikim
mdustrljsklm sistemima za 160%; razvoj visegorivih uredaja sa vecom efikasnoscu;
brza promena opterecenja; doprinos upravljanju maksimumima elektricne
energije; fleksibilnost opterecenja manja za 20%; dostupnost eksploatacije veca
od 90%; mreza razmene.

: povecCanje zamene fosilnih goriva do 50% u sektoru grejanja i 10% u sektoru
hladjenja unapredeno skladistenje toplote/rashladne snage/gasa sa doprinos
Pravljanju maksimumima elektricne energije; CHP udeo od 80%; visoka
kasnost sistema; do 60% ponovnog korlscenja pepela i ostataka.

potlpuna zamena fosilnih goriva biomasom u sektrou grejanja i do 50% u
sektoru h adenja; Potpuno carbon neutralna energetska resenja kroz reglonalna i
integirsane fleksibilne mreze. Nema proizvodnje toplotne energije bez CHP...
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MPUOPUTETU UCTPARUNBAHA

* Termohemijske tehnologije
* (Sagorevanje, Gasifikacija, Piroliza)

* Bioloske tehnologije
* Sistem integrisanje

* Sistemi centralnog grejanja i hladenja




MPUOPUTETU UCTPARUNBAHA

- Eksploatacioni problemi (Dostupnost, promena opterecenja,
odrzavanje)

- Prilagodavanje za koris¢enje veceg broja biogoriva

- Skladistenje i dovod biogoriva ,,na lokaciji“

- Problemi zastite o pozara

- Emisija

- Efikasnost kotlova, ciklusa, CHP

- Ko-sagorevanje biomase (MesSavine, ostaci)

- Druge tehnologije npr. Plazma gasifikacija
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MPUOPUTETU UCTPARUNBAHA

Osnovne teme:

ion Plant

Potencijalna mesta za koroziju/formiranje
naslaga

Smanjenje/Uklanjanje korozije
PobljSani parametri pare
Materijali

Optimizacija ciklusa

Analiza goriva

Moguénost promene optereéenja
Skladiste toplote
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MPUOPUTETU UCTPARUNBAHA

* Biogas
* Fleksibilnost supstrata
* Koris¢enje ostataka fermentacije
* Fleksibilan kapacitet proizvodnje biogasa
(sezonski/dnevni)
* PoboljsSanje kvaliteta biogasa (efikasna separacija gasa,
koncept malih kapaciteta)

 Koncept otpad u energiju

nr

) NABOPATOPUJIA

f J \

<
-

Y

e




MPUOPUTETU UCTPARUNBAHA

Efikasnost fermentacije: Visoka organska stopa
konverzije

Efikasno poboljSanje/CO2 uklanjanje uz
minimalnu emisiju CH4

Isplativo povezivanje na mrezu

KoriS¢enje ostataka; poboljsanje

Efikasni, odrzivi regionalni koncept

Direktne ruralne biogasne mreze sa mikro CHP
Isplative ruralni sistemi centralnog grejanja
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MPUOPUTETU UCTPARUNBAHA

 Biomas CCS (CO2 smanjenje emisije, CO2 koriSéenje, skladiStenje
ugljenika u zemlji i pobljsanje kvaliteta zemlje)

* Biogasne mreze i mikro-CHP

* Prihvatanje potrosaca

e Koris¢enje ostataka

 Regionalna integracija

* Razvoj koncepta za biorafinerija...




MPUOPUTETU UCTPARUNBAHA

* Energetska efikasnost doprinosi Citavom sistemu
(proizvodna jedinica i distributivni sistem)

e Sistemi sa niskom entalpijom

* Decentralizovani DHC sistemi

* Poboljsanje skladistenja toplone energije i rashlanog
kapaciteta

* Prdevidiv menadzment energetskih tokova

JANCC
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3AK/BYYLM

Industrijski procesi | sistemi centralnog grejanja i hladenja:
Siroko polje primene biomase u energetske svrhe
Osnovni tehnicki faktori koji omogucavaju povecavanje
proizvodnje energije iz biomase:

Fleksibilnost, pouzdanost, cena, efikasnost

Razvojni potencijal u sagorevanju/gasifikaciji/Biogas+CHP
Skladistenje toplote

Novi koncepti (Crabon negativno grejanje, proizvodnje vise
vrste energije, itd..)

Efikasni dopinos i smanjenje troskova u sistemima

centralnog grejanja
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Figure 1: Percentage of renewable energy in year 2014
(Source: World Energy Balances & OECD/IEA 2o015)
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2020 target for renewable energy consumption (%)
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Figure 4: Renewable energy consumption targess for year 2020
( Source: own compilation)
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% share of bioenergy in 2014
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Figure 2: Percentage of bioenergy in year 2014

(Source: Renewables Information & OECDVIEA 2o15) @w% n r C
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BuoeHepruja/cTaHOBHUKY

TPES from bioenergy per capita
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Figure 3: TPES from bicenergy in year 2014
(3ource: World Energy Balances & OECIDVIEA 2015)
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