CaropeBatbe M

ayauToOpHe Bexbe

INJICC
) nasopaTOPMIA




1. 3aparak (TekcT)

W3pauyHaTu cacTaB BMaXHWUX Npogykata caropeBama u
TEMMepaTypy caropeBarba yrba 3a Nnoxerse crnegeher
enemeHTapHor cacraea (% m/m):

C H | O| N S w | A
85,95 | 11,31 | 0,51 | 0,31 1,75 | 0,15 | 0,02

KoeduuujeHT BULLKA Ba3ayxa usHocu o=1,17 v Ba3gyx 3a
caropeBake ce npearpesa Ha Temnepatypy o4 290 °C. TonnoTHa
Moh ropwBsa je H;=42719 kJ/kg

A NCC Caropesatbe M, wkoncka 2025/2026 roguHa, 2
\ )} NABOPATOPHIA ay,El,VITOpHe Be)KGe




1. 3aparak (peLweme)

MWHMaHO NOTpebHa KoNunHa KuceoHnka O, :

Omin =1’867'gC+5’6'gH+0a7'g5_057'g0=
=1,867-0,8595+5,6-0,1131+0,7-0,0175-0,7-0,0051 =

= 2.247 (m J
kg

MuHumanHo notpebHa konnumHa Basayxa L.

3
L, = 2297y 90 | IO
0,21 0,21 ke

CTBapHo notpebHa konuuuHa Basgyxa L.

m3
st = a['min = 1,17 109 70 = 12’52 [_J
kg

iviige CaropeBatbe M, wkoncka 2025/2026 roauHa,
\ )) naBOPATOPMIA ayantopHe BeX0e




1. 3aparak (peLweme)

KonnynHa npoaykaTa caropeBatba:

Veo =1,867-g. =1,867-0,8595=1,605 (? ]
' g

Ve =0,7-g,=0,7-0,0175=0,012 [rlf ]
* g

Vio =112+ g, +1,24+(g, + g, ) =11,2:0,1131+1,24-0,0015 =1,269 (fgj

v, =0,21-(1,17-1)L,,, =0,21-(1,17~1)-10,70 = 0,382 [f]
: g

V, =0,8-g,+0,79-L_ =0,8-0,0031+0,79-12,52 = 9,893 [f ]
' g

A NrC Caropesarbe M, wkoncka 2025/2026 ropuHa, 4
\ ) nABOPATOPMIA ayantopHe BeX0e




1. 3aparak (peLweme)

KonunumnHa BnaxxHux npoaykaTa caropeBatba:

v

3
V. ZVCO+I/SO+VO +VN +VH0[IE_]
2 2 2 2 2 g

~1.605+0,012+0,382+9.893+1,269 =13.161 (k

KonnumnHa cyBux npoaykata caropeBatba:

m

3
Vs :VCO+VSO+V0 +VN [k_]
2 2 2 2 g

3
=1,605+0,012+0,382+9,893 =11,982 [—]

riviige Caropesatbe M, wkoncka 2025/2026 roguHa,
A ) naboPATOPMIA ayauTopHe Bexbe




¢ )) naBOPATOPMIA

1. 3aparak (peLweme)

CacTaB BMaXHWX NpoAdyKaTa CaropeBamba.

>
(X,) =—22.100  (%v/v)

v

CacTaB CyBUX NMpojykaTa caropeBata:

.
(X,). = ;” 100 (%v/v)

S

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe



¢ )) naBOPATOPMIA

1. 3aparak (peLweme)

CacraB BMaXHMX 1 CyBUX NPoAyKaTa caropeBatba:

[ac BnaxHu Cysu
(% VIV) (% VIV)
CO, 12,20 13,50
S0, 0,09 0,10
O, 2,90 3,21
N, 15,17 83,19
H,0 9,64 0

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe



¢ )) naBOPATOPMIA

1. 3aparak (peLweme)

EHTannuja Basgyxa 3arpejaHor Ha ¢,,,=290 °C
(cneu.Tonn.kanauutet Basayxa yset u3 13.2.10):

h, =€, -l =1,318( lffJ j-290(°C)=382,22 [k—{]
m*°C m

CneundmryHM TONMNOTHU KanauuTeT NpoaykaTa caropeBarba 3a
npetnoctaerbeHy z.,,=1900 °C (13.2.10):

¢ =2.423 [ kI Jc =2.384 [£]

Pco, m’K Pso, m>°C

¢ =1,563 [ K Jc — 1,477 [ij

Po, m:oc Py, mJOC

¢ =1,940 (ij

Phu,0 mooC

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe



1. 3aparak (peLweme)

M3payyHaTa TemnepaTypa caropeBata je:

k
Z V; ’ Cpmr?

12,52-382,22,+42.719

= , =2200 (°C)
1,605-2,423+0,012-2,384+0,382-1,563+9,893-1,477+1,269-1,94
[TpoBepa:

[ —1

1Z S

1.100< 5
[ p
Nrc CaropeBatbe M, wkorcka 2025/2026 roauHa, 9

ayauTopHe Bexbe




1. 3aparak (peLweme)

CneundmryHM TONMNOTHU KanauuTeT NpoaykaTa caropeBarba 3a

npeTnocTasrbeHy £,,,=2200 °C (13.2.10):
Cpry, = 2,467 (Hﬁ( jcpso; = 2,467 (mk—JCj

c. =1,584 ( lfJ jc =1,497 (ﬂj
Po, ooC Px, JOC

m m

c, =1,999 [H]
H,0 .JOC

m

I/I3paquaTa TEMMNEPaATypa CaropeBata je:
Ly h,,+H,; _

sizl k

Z C pmi

i=

4

_ 12,52-382,22,+42.719
1,605-2,467+0,012-2,467+0,382-1,999+9,893-1,584 +1,269-1,999

riviige Caropesatbe M, wkoncka 2025/2026 roguHa, 10
A ) naboPATOPMIA ayauTopHe Bexbe

=2165 (°C)




¢ )} NABOPATOPHIA

2. 3apaTaK (TeKcT)

[[acoBUTO ropmBo AaTor cacTtasa (3anpemMUHCKM NPOLEHTH)

caropeBa npu kKoeuuujeHTy BuWKa Basayxa o o=1,2 (pa3gelueH
rOPUOHWK). M3padyHaTu:

a) noBehate Temneparype caropeBara ako ce ropuoHKK nogecu
Ha o=1,05;

0) TemnepaTypy Ha Kojy Tpeba 3arpejatvt Basayx Aa bu ce nocturna
Temnepartypa caropesama kao npu o=1,05.

CO

H,

CH,

0,

co,

N,

8,4

42,2

27

1,5

0,6

6

14,3

CaropeBarbe M, wkoncka 2025/2026 roguHa,

ayamTopHe Bexbe

11



¢ )) naBOPATOPMIA

2. 3apaTaK (pelweme)

MWHMaHO NOTpebHa KoNunHa KuceoHnka O, :

k
O. = O,5-(rco + 1y, )+Z(mi +%)-ri —t, =

i=1

4 4
= 0,5(0,084+0,422)J{l+Z]O,27+[2+Z]O,015—0,006:0,832 [

MuHumanHo notpebHa konnumHa Basayxa L.

3
Oy 0832440, [2]

Lmin - — 3
0.21 0.2l m

CtBapHo notpebHa KonuumHa Basgyxa L. ;.

stvl-

Lstvl = alein

3
~1,2-3,962 = 4,754 (Ej

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

12



V

Co,

%

H,0

2. 3apaTaK (pelweme)

KonunymHa npoaykaTa caropeBamba:

=Tco

k 3
A Teg g + Y7, = 0,06+ 0,084 +0,27+0,015-2 = 0,444 [m—]
2 4 = m-’

k
=T, TTa,0 T as +%Z"} ‘N, :0,422+0+0+%(0,27-4+0,015-4):0,922 [
i=1
m3
(VOZ )] =0,21-(er, 1)L, =0,21-(1,2-1)-3,962 = 0,166 (m_]

(M), =079 Ly +7, =0,79-4,754+0,143 = 3,899 [m_j

A4 nl C
$ ) NABOPATOPMIA

m

m

m

CaropeBarbe M, wkoncka 2025/2026 roguHa, 13

ayauTopHe Bexbe

2

-
3]



¢ )) naBOPATOPMIA

2. 3apaTaK (pelweme)

[lor-a TONNoTHa MOh racoBMTOr ropuBa:
Hy =107,8-H,+126,2-CO+358,7-CH, +594,8-C,H, =

3
m

~107,8:42,2+126,2-8.4+358.7-27+594,8-1.5=16.186 (EJ

CneunnyHM TONNOTHM KanauuTeT NpoaykaTa caropeBama 3a
npetnocraerbeny ¢, ,=2000 °C (T3.2.10):

spl

kJ kJ
Cpry. = 2,439 ( 3K]cp02 =1,570 [ ]

m m>°C

kJ kJ
c,.. =1,484 [m%cjc%o =1,960 (m%cj

CaropeBarbe M, wkoncka 2025/2026 roguHa, 14
ayauTopHe Bexbe




2. 3apaTaK (pelweme)

M3payyHaTa TemnepaTypa caropeBata je:

» - H, _ 16.186 ~1811 (OC)
ZV-C . 0,444-2,439+0,166-1,57+3,899-1,484 +0,922-1,96
= i “pmi|0
[TpoBepa:
[ —1
———1.100< 5
[ p

M NrC Caropesatbe M, wkoncka 2025/2026 roauka, 15
) ssoearoenan ayanTopHe BexGe




2. 3apaTaK (pelweme)

CneunuyHM TONNOTHK KanauuTeTn NpoaykaTa caropeBama 3a
npetnoctaerbeHy z,,=1800 °C (13.2.10):

kJ kJ
Cheo, =2.,406 [m3K]C‘UO2 =1,555 (m3°C]

kJ kJ
Co, =1,470 [m%C]C}’HzC’ =1,919 [m“’C]

M3payyHaTa TemnepaTypa caropeBata je:

H& 16.186 i
. 0,444.2,406+0,166-1,555+3,899 1,47 +0,922-1,919

0

834 (°C)

siz2

riviige Caropesatbe M, wkoncka 2025/2026 roguHa, 16
A ) naboPATOPMIA ayauTopHe Bexbe



$ ) NABOPATOPMIA

2. 3apaTaK (pelweme)

a) CTBapHo notpebHa konuyuHa Basgyxa L., Npu KoeuumjeHTy
BULLKa Ba3gyxa o,=1,05

LSW2 - a2 Lmin

=1,05-3,962=4,160 [—J

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

17



2. 3apaTaK (pelweme)

KonuuuHa npogykata caropesarba 3a o,=1,095:

Veo, = Teo, +ICO+’CH4+Z’ -m. =0,06+0,084+0,27+0,015-2=0,444 [

:

=

1 & 1
VHjo:rHj+7’H78+521;-ni:0,422+O+5(O,27-4+O,015 -4)=0,922 [
) - ) i=1

)

(Vo,), =0.21-(ar,=1) L, =0,21-(1,05-1)-3,962 = 0,042 [2]

(", ), = 0,79 L, +7, =0,79-4,16+0,143=3,429 {2}

Fiviige Caropesarbe M, wkoncka 2025/2026 roguHa, 18

ayauTopHe Bexbe




2. 3apaTaK (pelweme)

a) MspayyHaTa TemnepaTypa caropeBara 3a NpeTnocTaBbeHy

—_— o 1A
|tsm-zooo Cje:
A A 16.186 2012 (°C)
e Ve | 0,444.2,439+0,042-1,57+3,429-1,484+0,922-.1,96
i pmi |0
=]

1

[loBehate TeMneparype caropesama je:

At =t,—t,=2012-1834=178 (°C)

riviige Caropesatbe M, wkoncka 2025/2026 roguHa, 19
A ) naboPATOPMIA ayauTopHe Bexbe




2. 3apaTaK (pelweme)

0) Temnepatypa caropeBarba npw 3arpesatsy Basgyxa je:

0ZHOCHO npwu o, =1,2 oBaj n3pa3s uma obnuk:

L.,-h, +H,

l¢ — vaz

S
VCO2 *C 0, +(V02 )1 C0, +(VN2) 'Con, +VH20 .C

|

iviige CaropeBatbe M, wkoncka 2025/2026 roauHa,
\ )) naBOPATOPMIA ayantopHe BeX0e

PHzo

20



2. 3apaTaK (pelweme)

0) 3 ycnosa 3apgaTka ga TemnepaTypa caropesara byde ucra kao 'y
cryyajy nog (a) ycsajamo ga je:

f =2012 °C

EHTannuja Basgyxa ce MoXe u3pavyHaTi U3 nspasa:

|:VC02 . CPCO: u (V02 )1 .CPO: u (VN: )1 ' CPN: - VH:O . CPH:O i| . ts B Hd
hx’az = L =

stvl

[0,444_2,439+0’166.1,57+3,899-1,484+0,922-1,96]-2012—16.186_377 = (kJ)
4,754 o ﬂ

m’

riviige Caropesatbe M, wkoncka 2025/2026 roguHa, 21
¢ )) naBOPATOPMIA ayauTopHe Bexbe



¢ )) naBOPATOPMIA

2. 3apaTaK (pelweme)

Capa je cnmyHa cuTyaumja Kao ¢ TEMNepaTypoM caropeBarba, Tpeba
0a oapeOvmo TemnepaTypy 04 Koje 3aBuUCH jedaH YnaH jeqHaKoCTK:

h — c gvaz tVElZ :> tVElZ — }lv—az (OC)

vaz pvaz /
C vaz

pvaz |0

OneTt ce npumeryje TepaTMBHU NOCTyNaK:

kJ

3

=300 °C = C pyaz =1,319
m K

tv azpl

,_371,53
vazizl l, 3 19

=286 (°C)

CaropeBarbe M, wkoncka 2025/2026 roguHa, 22
ayamTopHe Bexbe



2. 3apaTaK (pelweme)

[TpoBepa:

vaziz vazp

[

vazp

100 <5

LLITo y oBOM criyyajy 3Hauu Aa Hema noTpebe 3a garbum utepaimjama
TaKo Ja je Temnepartypa Ha kojy Tpeba npearpejatv Ba3gyx t,.,=286
°C.

riviige Caropesatbe M, wkoncka 2025/2026 roguHa, 23
¢ )) naBOPATOPMIA ayauTopHe Bexbe




¢ )} NABOPATOPHIA

3. 3apaTak (TeKkcr)

TeyHo ropuneo Koje MOXe fa ce npukaxe UKTUBHOM (DOPMYIIOM
C.oH45 43 Caropesa npu koeduLmjeHTy BiLika Basagyxa o=1,39. Y
ropusy ce Hanasu 2 % m/m Bnare. Ba3ayx 3a caropeBare ce
npearpesa Ha 315 °C. dowa TonnotHa moh ropuea je 40.810 kJ/Kkg.
W3pauyHaTu:

a) cacTaB CyBMX MpofyKaTa caropeBarba,
0) Temnepatypy caropeBatba.

3aHEMapPUTK eHTannujy ropyMea 1 nojasy Aucouujaumje npogykara
caropeBatsa.

CaropeBarbe M, wkoncka 2025/2026 roguHa, 24
ayamTopHe Bexbe



¢ )) naBOPATOPMIA

3. 3apaTtak (pewere)

[1pBO je NOTPebHO o0apeanT cacTaB ropuea y MaceHUM yaenuma:

= 12-m _ 12-10 _ 0,888
12-m+n 12-10+15,13
- n 15,13 ~0.112

T12-m+n 12-10+15.13

OBo 61 Buo Ta4yHO, anu HaNoOMeHyTO je Aa ce y ropusy Hanasm 2 %

m/m Bnare Tako Aa ce 400ujeHn cactaB Mopa KOpUroBaTu:
l-g,  1-0,02

8 Ckor :Tg(j 0,888=O,870

1— _
ngor=%8H=1 07020,112=0,110
gw =O:O2'

ngor + ngor + gw = 1

CaropeBarbe M, wkoncka 2025/2026 roguHa, 25
ayauTopHe Bexbe



¢ )) naBOPATOPMIA

3. 3aparak (pewee)

MuHumanHo notpebHa KonmymMHa KMCEeOoHMKa O,
O. =1807-g.+56-g,+0,7-2,-0,7-g,=

min

~1,867-0,867+5.6-0,11+0—0=2,240 [

MuHumanHo notpebHa konnumHa Basayxa L.

3
T L T
0,21 0,21 kg

CTBapHo notpebHa konuuuHa Basgyxa L.

m3
Lstv = aLmin = 1,39 . 109 667 = 14, 27 [k_]
g

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

3

g

9

26



3. 3apaTtaK (peweme)

KonunymHa npoaykaTa caropeBamba:

3
VCOZ - 1: 867°gc — 1,867 '0,87 = 1’624 (m)

kg

Vio =11,2- g, +1,24+(gy + g5 ) =11,2-0,11+1,24:0,02 =1,257 (fg]

Vo, =0,21-(1,39-1) L

min

=0,21-(1,39-1)-10,667 = 0,874 (f ]
g

Vi =0,79-L,, =0,79-14,827 =11,713 (? ]
‘ g

M NrC Caropesatbe M, wkoncka 2025/2026 roauka, 27
) nasopaToPMOA ayouTopHe Bexbe




)\ NIC
R
$ ) NABOPATOPMIA

3. 3apaTtak (pewere)

KonnumnHa cyBux npoaykata caropeBatba:

m

3
v, = Vcoz * Voz + VN2 [k_J
g

—1.624+0,874+11,713=14,211 [

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

m3

g

9

28



$ ) NABOPATOPMIA

3. 3apaTtak (pewere)

a) CacTaB cyBux npoaykarta caropeBama:

’
(CO,) =—2-100= LO2% 100-1143 (% V/V)
4 14,211

%

(0,). =—2-100 = 0872 100=6,15 (% V' /1V)
C 14,211

.

(M), = ;; 00:11’71131-100=82,42 (% V1Y)

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

29



¢ )) naBOPATOPMIA

3. 3apaTtak (pewere)

EHTannuja Basgyxa 3arpejaHor Ha ¢,,,=315 °C
(cneu.Tonn.kanauutet Basayxa yset u3 13.2.10):

h. =c -rvaz=1,3zo( lf[ ]-315(°C)=415>8 [k—{]

e P m’°C m

CneunuyHM TONNOTHK KanauuTeTn NpoaykaTa caropeBama 3a
npetnoctaerbeHy z.,,=1800 °C (13.2.10):

kJ kJ
Cpeo, = 2,406 (m3K]cp02 =1,555 (m3°C)

kJ kJ
Cp, =1,470 ( 3OCJCPH2°:1’919 [ 3°C]

m m

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

30



A4 nl C
) NABOPATOPMIA

3. 3apaTtak (pewere)

M3payyHaTa TemnepaTypa caropeBata je:

L -hvaZ+Hd:

—_ Stv
l‘sizl -k
=1

Z V: ) cpmi

1

rS
0

14,827-415,8+40.180

_1,624-2,406+0,874-l,555+11,713-1,47+1,257-1,919
[TpoBepa:
[ —1

1z sp

-100 <5

l,

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

=1861 (°C)

31



4. 3apaTak (TeKcT)

3eMHU rac No3HaTor cacTaBa caropesa y aTMocdepu okcuaatopa
kojy umHe 60 % V/V N, 40 % V/V O,. U3pauyHatu:

a) MUHUManHY W CTBapHY KOMMYMHY OKcuaaTopa
0) cacTaB BnaxHWX NpoAyKkaTta caropeBatba,

B) KanopuMeTapcKy TEMNepaTypy caropeBara, ako je BuLLakK
okcupgaTopa o~1,10.

3aHEMapPWUTW eHTannujy ropmea 1 okcuaaTopa.

CacraB 3eMHOr raca (3anpeMUHCKI NMPOLIEHTH):

CH, | C,H, | CO,
92 0 2

riviige Caropesatbe M, wkoncka 2025/2026 roguHa,
¢ ) NABOPATOPMJIA ayauTopHe Bexobe




¢ )) naBOPATOPMIA

4. 3apaTaK (pelweme)

MWHMaHO NOTpebHa KoNunHa KuceoHnka O, :

O._.. =O,5-(rco-+—er)+§:(an,.+%]-r;—r‘o2 =

i=1

4 6 :
=0,5(0+0)+[1+4]0,92+(2+4]O,06—0=2,05 [m]

m

MuHmManHo notpedHa KonnymnHa okcuaaTopa L

3
_ O 20 _ 5 s (E]

Lmino 3
0.4 0.4 m

mino*

CTBapHo nNoTpebHa KonnymHa okcuaatopa L

stvo

stvo min o 3

3
L =aL. =11-5125=5,637 [3]
m

CaropeBarbe M, wkoncka 2025/2026 roguHa, 33
ayauTopHe Bexbe



A4 nl C
$ ) NABOPATOPMIA

4. 3apaTaK (pelweme)

KonunymHa npoaykaTa caropeBamba:

k
Veo, =T, H oo + Ty, + D1 -m, = 0,02+0,92+0,06-2 =1,06 (
i=1

v —lir 7 = £(0,92-4+0,06-6) = 2,02 m' )
10 2 i=1 C 2 ’ ’ ’ m3/
/m3
VO 20’4(a_l)Lm1n0:094(191_1)5?125:0:205 —3J
2 \m
m3
Vi, =0,6-L, =0,6-5,637=3,382 [j
m

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

34



4. 3apaTaK (pelweme)

KonunumnHa BnaxxHux npoaykaTa caropeBatba:

m3
V, = Vcoa + Vo, + VN_, + VH7O [_3]
- } - } m
m3
=1,06+0,205+3,382+2,02 = 6,667 (—J
m
CacTaB BnaxHuX npofykaTa caropeama:
Veo, 1,06 Vo, 0,205
(CO,) =—22100=——-100=15,90 (%v/v) (O,) =—=-100=—=""-100=3,07 (%v/v)
T 6,667 A 6,667
V. v
(N,). =—=-100= 3382 100=50,73 (%viv) (H,0) =—2-100= 202 100=30,30 (Yov/v)
YT, 6,667 v, 6,667

CaropeBarbe M, wkoncka 2025/2026 roguHa, 35

{¢ M nasopatopraa aquITopHe Be)K6e



¢ )) naBOPATOPMIA

4. 3apaTaK (pelweme)

[lowa TonnoTHa Moh 3eMHor raca:
H, =3587-CH,+644,2-C,H, =

=358,7-92+644,2-6=36.860 [ﬁj

m3

CneunuyHM TONNOTHK KanauuTeTn NpoaykaTa caropeBana 3a
npetnoctaerbeHy z.,,=2000 °C (13.5.2):

kJ kJ
Cpry. = 2,439 [ 3K]cp02 =1,570 [mBOC]

m

kJ kJ
c,.. =1,484 [m%cjc%o =1,960 (m%cj

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

36



4. 3apaTaK (pelweme)

M3payyHaTa TemnepaTypa caropeBata je:

» __ lfp _ 36.866 3102 (°C)
V.o | 1,06-2,439+0,205-1,57+3,382-1,484+2,02-1,96
. i “pmi|0
[TpoBsepa:
[. —1
——-100<5
s,
AW NFC Caropesatbe M, wkoncka 2025/2026 roguHa, 37
() smscemopnn ayauTopHe Bexbe




4. 3apaTaK (pelweme)

CneunuyHM TONNOTHK KanauuTeTn NpoaykaTa caropeBama 3a
npetnoctaerbeHy z,,=3000 °C (13.2.10):

/
c. =21556 i jcpo =1,633 [ i j

Pao . m°K m>°C
(k] kJ J

c=1,5350 c. =2133

P, k m3 oC j PH,0 [ m3 oC

M3payyHaTa TemnepaTypa caropeBata je:

t . H,  _ 36.866
siz2 . 1,06-2,556+0,205-1,633+3,382-1,535+2,02-2,133

0

=2939 (°C)

riviige Caropesatbe M, wkoncka 2025/2026 roguHa, 38
A ) naboPATOPMIA ayauTopHe Bexbe



¢ )} NABOPATOPHIA

5. 3apaTaK (Tekcr)

[[acoBWTO ropunBO NO3HATOr CacTaBa caropesa npu KoeuUMjeHTY BULLKA Basayxa
o=1,18. W3pauyHatu:

a) MUHUMarHy 1 CTBapPHY KOJMYMHY Ba3ayxa;
0) cactaB BnaxHux npogykarta caropeBarba 6€e3 nojase aucouujaumie;

B) KanopuMeTapCcKy TemnepaTypy caropeBarba (3aHEMapUTX eHTanmnujy ropuea u
okcuaaTopa);

r) KONMKO he ce NPOMEHNUTM KanopuMmeTapcka TeMnepaTypa caropeBarba ako ce
300r cMarkbeta eMucHje a3oTHUX OKeuaa, ca ropusoM yopaurasa Boaa (40 g Boge
Ha cBakm kg ropuea). Npu npopayyHy NPeTnoCcTaBMTH Ja HWje AOLLO OO0 3HavajHe
NPOMeHe cacTaBa NnpoaykaTa caropeBama.

CaropeBarbe M, wkoncka 2025/2026 roguHa, 39
ayauTopHe Bexbe



5. 3apaTaK (Tekcr)

[1aT nogaum o ropusy:

[ac 3anpeMnHCKH H d (MJ/ kg)
NPOLEHTN
CH, 81 50,05
C,H, 12 47,52
C,H, 7 46,39

iviige Caropesatbe M, Wwkoncka 2025/2026 roavHa,
A ) naboPATOPMIA ayauTopHe Bexbe




¢ )) naBOPATOPMIA

5. 3apartak (peweme)

3a racoBWTO rOpM1BO AaTor cactaBa mMoryhe je ogpeanTtyt (PUKTUBHY
¢opmyny obnuka C_H.:

m=>m r=1-0,81+2-0,12+3-0,07 =1,26

k
i=1

1

k
n=>n-r=4-08146-0,12+8-0,07 =4,52
i=1

TaKo [a je Yy N1Taky ropueo:
CY1,26]{ 4,52

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

41



¢ )) naBOPATOPMIA

5. 3apartak (peweme)

MWHMaHO NOTpebHa KoNunHa KuceoHnka O, :

0. =m+l=1264222 4
4 4 m

MuHumanHo notpebHa konnumHa Basayxa L.

3
Ouin _ 2239 _ 1 33 [3)

Lmin — - 3
0,21 0,21 m

CtBapHo notpebHa KonuumHa Basgyxa L. ;.

stvl-

L, =alL

min

3
—1,18-11,381=13,430 (—]

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

3

=2,39 | —

3

42



$ ) NABOPATOPMIA

5. 3apartak (peweme)

KonunymHa npoaykaTa caropeBamba:

3
Veo, =m=1,26 [23]
2 m

n 4.52 m’
yo =B_302 596 (ML
S ) 2 [m3]

Vo, =0,21-(a-1)L

min

=0,21-(1,18-1)-11,381=10,430 [

3
m

VN, = O,79ost :0,7913,43 :10)610 (_3]
_ m

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

43



5. 3apartak (peweme)

KonunumnHa BnaxxHux npoaykaTa caropeBatba:

m3
Ve =Veo,* Vo, ¥ Wy, Va0 [_3J
m3
=1,26+0,430+10,61+2,26=14,560 | —
m
CacraB BnaxHux NpoAdyKaTa CaropeBamba.
% v
(Co,). _ 20 100 = 220 100=g.65 (% V/V) (0,) =—= 100= 2% 100=2,95 (% V/V)
A4 14,56 VT, 14,56
Vs ,
(N,) =—2 100= 1261 190-7 87 (% V/V) (H,0) =—100= 220 100=1552 (% V/V)
vy 14,56 T 14,56

A% v

INNCC Caropesarbe M, wkoncka 2025/2026 ropuHa, 44
\ )) naBOPATOPMIA ayantopHe BeX0e




¢ )) naBOPATOPMIA

5. 3apartak (peweme)

[lotba TonnoTHa Moh racoBWTOr ropyBea:

1 k
H =—>»>rH M =
d 22 4;1 di i

&)

- ﬁ(O,SI-SO,OS-16+O,12.47,52.3O+0,07.46,39.44)_43,234 (@j
) m

CneumdunyHy TONNOTHW KanauuTeTn npogykarta caropeBata 3a
npetnoctaerbeHy z.,,=1800 °C (13.5.2):

kJ kJ
Cpeo, = 2,406 (m3chp02 =1,555 [m%Cj

kJ kJ
Cpy, =1,470 (m3OC)CpH20 =1,919 (m%Cj

CaropeBarbe M, wkoncka 2025/2026 roguHa, 45
ayamTopHe Bexbe




5. 3apartak (peweme)

M3payyHaTa TemnepaTypa caropeBata je:

o e H  _ 42.973 _1818 (°C)

ZV-C . 1,26-2,406+0,43-1,555+10,161-1,47+2,26-1,919

= i “pmi|0

[TpoBsepa:
[ —1
——1.100<5
l‘sp

an CaropeBarbe M, wkoncka 2025/2026 roguHa, 46
&) rnsoearoenaa ayanTopHe Bexbe




A ) naboPATOPHIA

5. 3apartak (peweme)

C ob3unpom aa ce ca ropneom 3ajeHo ybpuaraBa Boga mopa ce
n3pavyHaTi cactaB OBe CMELLE Yumja je YKyNHAa KonuymHa:

=1+0,04=1,04 (kg)

me voda

My = My + 1
TaKo [Aa je cacTas:

mOl‘ 1
Goor =— = 4:0,9615 (/) = G=96,15 (% m/m)

mes ?

8 ot = 200 = e 0,0385 (/) = W=3.85(% m/m)

m 1,04

mes

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

47



¢ )) naBOPATOPMIA

5. 3apartak (pewere)

YbpusraHa Boga JOBOAM A0 CMakeba A0HE TONNOTHE MOhM ropuBsa:

Hdmessz.loo_W_zs'W ﬁ
100 kg
anu je NpeTxoaHo NoTPebHO NpepavyHaT 3anpemMUHCKY Ha MaceHy
TOMNOTHY MON:

Hy, =221, [£j= 22 42.973=49.012 [E)

3
M, m 19,64 kg

roe Je:

M, =12-m+n=12-1,26+4,52=19,64 [ kg )
: kmol

CaropeBarbe M, wkoncka 2025/2026 roguHa, 48
ayauTopHe Bexbe



¢ )) naBOPATOPMIA

5. 3apartak (pewere)

Tako Oa je KoHa4yHO OoHa TONMoTHa Moh MellaBuHE:

=49.012- 100163’85 —25-3.85=47.029 [E]

kg

H

dmes

a MoJlapHa mMaca MeLlaBuHe je:
1 1 kg
M . = =1
es Zk:i 0,9615 O 0385 7557 [kmolj
=M, 19, 64 18

TaKo Aa je:

M kJ |\ _19,57 _ [gj
mes 04 kg ) 224 ' m’

CaropeBarbe M, wkoncka 2025/2026 roguHa, 49
ayauTopHe Bexbe




¢ )} NABOPATOPHIA

5. 3apartak (peweme)

Kako je TekCToM 3afaTtka 4arto, 3aHemapyje ce NpoMeHa KonuyuHe
npog.caropeBata 36or yopusraBara BoAe, anuv ce yauma y oo3up
NPOMeHa [0He TOMNI0THE MONK.

CneundmryHM TONMNOTHU KanauMTeT NpoaykaTa caropeBarba 3a

npetnoctaerbeHy z.,=1700 °C (13.2.10):
c, :2,388( kf ]cp =1,547 [ EJ ]
€02 m'K ©2 m” °C

kJ kJ
c,., =1,462 [m3 - ] Cp,. =1.897 (m3 c ]

CaropeBarbe M, wkoncka 2025/2026 roguHa, 50
ayauTopHe Bexbe



5. 3apartak (peweme)

Tako [a je n3payyHarta TemnepaTypa caropeBama:

. __H, 41.087 _1750 (°C)
,5 " 1.26-2.388+0,43-1.547+10,61-1.462 + 2.26-1.897

Mposepa: [z "l 100<5

{

Y

KoHayHo ce gobuja npoMeHa Kanopum.TeMn.caropeBama:

At =t,—t,=1818-1750=68 (°C)

riviige Caropesatbe M, wkoncka 2025/2026 roguHa, 51
A ) naboPATOPMIA ayauTopHe Bexbe




6. 3apaTak (Tekcr)

W3payyHatv TemnepaTypy caropesara npu KoeuLmnjeHTy BuLLKa Basgyxa o=1 3a
MOTOPHU BeH3unH (MB) 1 eTaHon (EA) yaumajyhn y 063up TonnoTy ncnapasatba.
[atu cy cnegehu nogauu:

EHTannuja
['opuBo ucnapasar-a H d (MJ/ kg)
(kJ/kg)
MB (C¢H ) 280 43,0

EA (C,H;0H) 845 21,2

riviige Caropesatbe M, wkoncka 2025/2026 roguHa, 52
¢ ) naboPATOPMIA ayauTopHe Bexbe




A4 nl C
$ ) NABOPATOPMIA

6. 3apaTaK (peweme)

[popayyH MaceHor cactaBa 3@ MOTOPHW OEH3MH:

o o tzm 128 o
" 12.m+n  12-8+18
gy =—— 1S 0,158

12-m+n 12-8+18
[popayyH maceHor cacTaea 3a etaHon C,HO:

12-m 12.2
S T mtn+l6-0 122464161
n 6
S T 1 mtntl6o 122464161
16-0 16-1
8o, =

12-m+n+16-0 12-2+6+16-1

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

=0,522

=0,130

= 0,348

53



6. 3apaTaK (peweme)

MuHumanHo notpebHa KonuumHa KuceoHnka O, . i

@)

min

=1,867- g,

MB

5,608y, 0,78, :1,867-0,842+5,6-O,158—O:2,457(1;;)

MuHuManHo notpebHa konnumHa Basgyxa L. \m:

3
Lmin — Olllin — 2,457 — 1197 m_
0,21 0,21 kg

CtBapHo notpebHa konuyuHa Basgyxa L. g

3
L. =al. =111,7=117 [m_]
kg

riviige Caropesatbe M, wkoncka 2025/2026 roguHa, 54
A ) naboPATOPMIA ayauTopHe Bexbe




$ ) NABOPATOPMIA

6. 3apaTtaK (pewere)

KonununHa npoaykata caropeBatba 3a MOTOPHU BEH3MH:

3
V. =1,867-g. =1,867-0,842=1,572 (1111]
" g

Vio =11.2-g,, +1,24-(g,, + g, )=11,2-0,158+0=1,770 (

Vo, =0,21-(1-1)L

min

m3
_0,21.(1-1)-10,667 =0 (_]
kg

m3
V, =0,79-1, =0,79-11,7=9,243 (kj
' g

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

3
m

g

9
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¢ )) naBOPATOPMIA

6. 3apaTtaK (pewere)

CneuuduyHm TONNOTHK KanauuTeT NpoayKaTa caropeBara 3a
npetnoctasrbeHy ¢, ,=2000 °C (T3.2.10):

spl

kJ kJ
Cpeo, =2.,439 [m3K]c”°2 =1,570 (mSOCJ

kJ kJ
CpNz :1,484 ( 3OCJCPH30=1’96O [ 3OCJ

m m

M3padyHaTa TemnepaTypa caropeBara 3a MOTOPHU DEH3WH:

H, —h 43.000—-280

{ — dym ISPy
sizl

. 1,572-2,439+9,243.1,484+1,77-1,96

0

1

k
I/i ) Cpmi
=1

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

= =2032 (°C)
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6. 3apartak (pewee)

MuHManHo notpebHa KonMuMHa KUCEOHMKA O, '

3
=1,867-g._ +56-g, —0,7-g, =1867-0,522+5,6-0,13-0,7-0,348 =1,459(£]

kg

@)

min

MuHumarnHo notpebHa KonuumHa Ba3ayxa L, ga:
3
Ly = Zmn 190 6 gug [ M
0,21 0,21 kg

CtBapHo notpebHa konuynHa Basayxa L g a:

m3
Lstv = aLmin =1 65 948 = 6; 948 [_]
kg

iviige Caropesarbe M, wkoncka 2025/2026 roguHa, 57
\ )) naBOPATOPMIA ayantopHe BeX0e




$ ) NABOPATOPMIA

6. 3apaTtaK (pewere)

KonununHa npoaykaTta caropeBatba 3a eTaHoJ:

3
I/CO2 — 19867 ’ gC — 1,867 . 09522 = 0, 974 [2]

kg

Vio=112-gy +1,24.(gW+gﬁ,):11,2.0513+0:1,456 (

Vo, =0,21-(1-1) L

min

3
=0,21-(1-1)-6,948 =0 (2]
kg

m3
i, =0.79-L,, =0,79-6,948 = 5,489 (k_J
' g

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

3

g

3
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¢ )) naBOPATOPMIA

6. 3apaTtaK (pewere)

CneuuduyHm TONNOTHK KanauuTeT NpoayKaTa caropeBara 3a
npetnoctasrbeHy ¢, ,=2000 °C (T3.2.10):

spl

kJ kJ
Cpeo, =2.,439 [m3K]c”°2 =1,570 (mSOCJ

kJ kJ
CpNz :1,484 (m3°C]cpH20 =1,960 [m3oc)

M3padyHaTa TemnepaTypa caropeBata 3a eTaHoM:

H, —h

EA ISPEA

_ 27.200—845 1070
. 0,974-2,439+5,489-1,484 +1,456-1,96

) cpmi 0

N

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

(°C)
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¢ )) naBOPATOPMIA

7. 3apaTaK (TeKcT)

AuetuneH (C,H,) caropesa ca BasgyxoM. KoeuLmjeHT BuLLKa
Basayxa usHocu o=1,05. N3pavyHat kanopumeTapcky
TemnepaTtypy caropesarba. [Jotba TonnotHa Moh aueTuneHa je
H yc014,=1256,4 kd/mol.

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayamTopHe Bexbe
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$ )) naBOPATOPMIA

7. 3apaTtaK (peweme)

MuHumanHo notpebHa konuumHa kuceonuka O, :

0. =m+l=242_p 5 [Kmol
4 4 kmol

MuHumanHo notpebHa konnumHa Basayxa L.

_Onin _ 25 11,905 kmol
0,21 0,21 kmol

CTBapHo notpebHa konuuuHa Basgyxa L.

min

L. =al_. =105-11,905=12,500 [kmol]

kmol

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe
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$ ) NABOPATOPMIA

7. 3apaTtaK (peweme)

KonunymHa npoaykaTa caropeBamba:

kmol
V.. =m=2
0 [kmolj
oo n_ 2 _ . ( kmol
o9 kmol

min

2
Vo, =0,21-(a-1)L

Vo, =0,79-1,, =0,79-12,5=9,875 [

=0,21-(1,05-1)-11,905 = 0,125 [

knxﬂ)
kmol

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

kmol

kmo

3
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¢ )) naBOPATOPMIA

7. 3apaTtak (pewere)

CneuuduyHm TONNOTHK KanauuTeT NpoayKaTa caropeBara 3a
npetnoctasrbeHy ¢, ,=2000 °C (T3.2.10):

spl

k k
c. =54,63 [ ! ]c =35,17[ ! )
= kmol-K ) 7o kmol - K

C =33,24[ < ]c =43,90[ i )
Pry kmol-K ) 7 kmol - K

M3padyHaTa TemnepaTypa caropeBama:

H,  _ 1256-10°
. 2-54,63+0,125-35,17+9,875-33,24+1-43,9

0

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

=2586 (°C)
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¢ )) naBOPATOPMIA

7. 3apaTtak (pewere)

CneundryHM TONMOTHU KanauuTeT NpoaykaTa caropeBatba 3a

npeTnocTaBrbeHy £,,=2500 °C (T3.2.10):
c, =56,12 ( k) )c = 35,92 ( KJ }
Peoy kmol - K ) 7 kmol-K

C =33,89[ — )C =45,98[ = )
Prvy kmol-K ) 7% kmol - K

M3padyHaTa TemnepaTypa caropeBama:

H,  _ 1256-10°
o . 2:56,12+0,125-35,92+9,875-33,89+1.45 98

CaropeBarbe M, wkoncka 2025/2026 roguHa,
ayauTopHe Bexbe

=2526 (°C)
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