CaropeBame

ayauTopHe Bexbe



1. 3apaTakK (TeKcr)

M3payyHaTu cacTaB BRa)kHMX NpoAyKaTa caropeBarba U
TEMMNepaTypy caropeBarba Y/ba 3a NoXewe cneaeher

eneMeHTapHor cactasa (%m/m):

C

H

0,

N

S

w

A

85,95

11,31

0,51

0,31

1,75

0,15

0,02

Koed®uuujeHT BULLIKA Ba3ayxa M3HOCU a=1,17 U Ba3ayx
3a caropeBame ce npearpesa Ha Temnepartypy oa 290

°C. TonnotHa mMoh ropuea je Hd=42719 kl/kg

CaropeBathse, WKoscka 2014/2015 roavHa,

ayauTopHe Bexbe




1. 3apaTtak (pelweme)

MWHWUManHO NoTpebHa KOAMUMHA KUCEOHWKa O, . -

Omin =1’867'gC+596'gH+0:7'g5_0,7'g0=
=1,867-0,8595+5,6-0,1131+0,7-0,0175-0,7-0,0051 =

= 2.247 [QJ
kg

MuHuManHo notpebHa KonmunHa Basayxa L. :

3
min:Omm :2,247:10370 m
0,21 0,21 kg

CTBapHO NoTpe6Ha KONMMUMHA Basayxa L,
3

L,=al =117-10,70=12,52 [EJ

kg

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



1. 3apaTtak (pelweme)

KoMynHa npoayKaTa CaropeBarba:

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

Ve =0,7-g,=0,7-0,0175=0,012 [? ]
' g

VHzo =112-g, +1,24'(g1r+g;1')211,2'0,1131+1,24-0,001521,269 (Ilzlg]

Vo =0,21-(L,17-1)L,, =0,21-(1,17-1)-10,70 = 0,382 [?)
: g

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

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



1. 3apaTtak (pelweme)

KonnunHa BnakHMX npoayKkaTa caropeBatba:

3
V. :VCO+I/SO+VO +VN +VH0[IE_)
2 2 2 2 2 g

v

3
—1,605+0,012+0,382+9,893+1,269 = 13,161 [f—j
g

KonnumHa cyBux npoayKaTa caropeBatba:

m
Vs :VCO+I/SO+V0 +VN (_]
2 2 2 2 kg
m3
=1,605+0,012+0,382+9.893 =11,982 [k_]
g

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



1. 3apaTtak (pelweme)

CacTaB BMaXXHUX NpojyKaTa caropeBatba:

>
(X,). :;/L”.loo (Yov/v)

v

CacTaB CyBUX NpoAyKaTa caropeBatba:

.
(X)), :%-100 (%ov/v)

S

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



1. 3apaTtak (pelweme)

CacTaB BIAXHUX U CYBUX NpoAyKaTa CaropeBamba:

[ac BnaxkHu CyBu
(%vV/v) (%vV/v)
CO, 12,20 13,50
SO, 0,09 0,10
O, 2,90 3,21
N, /5,17 83,19
H,O 9,64 0

CaropeBathse, WKoscka 2014/2015 roavHa,

ayauTopHe Bexbe




1. 3apaTtak (pelweme)

EHTannunja Ba3gyxa 3arpejaHor Ha ¢,,,=290 °C
(crneu.Tons.KanauuTeT Basayxa y3et n3 13.5.2):

Py =Cp by, = 1,318( k) j-290(°C) =382,22 [k—{]

m’° m

CneumduyHn TONNOTHU KanaunuTeTn npoaykarta
caropeBarba 3a npetnocTtassbeny ¢, =1900 °C (T3.5.2):

c, =2,423 [ K Jcpsoﬂ =2,384 [ij

Peo m°K m’°C
¢ =1563 [ K Jc — 1,477 [ij
Po, mJOC Py, mJOC

c, =1,940 [ﬂj
H,0 m’ oC

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



1. 3apaTtak (pelweme)

l/I3paL|yHaTa TeMnepaTypa caropeBal-ba je:
L, -h_ +H, _

stv v
rsizl -k

Viee, ¢
i “pmi|0

1

2

1

_ 12,52-382,22,+42.719 200 (C)
1,605-2,423+0,012-2,384+0,382-1,563+9,893-1,477 +1,269-1,94

[1poBepa:
[ —1

1z sp

l,

-100 <5

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



1. 3apaTtak (pelweme)

CneumduyHn TONMOTHU KanaunuTeTn npoaykarta
caropeBaba 3a NPeTnocTaB/bery ¢,,,=2200 °C (T3.5.2):

c,. =2,467 ( k,J jc =2,467 (£J
o, JK Pso, 3o

m m °C

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

m m

c, =1,999 [H]
H,0 .)OC

m

M3pauyHaTa TemnepaTypa caropeBama je:

_ 12,52-382,22,+42.719 165 (°C)
1,605-2,467+0,012-2,467+0,382-1,999 +9,893-1,584 +1,269 1,999

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



2. 3apaTaK (TeKcr)

[[@COBUTO rOpMBO AATOr CaCTaBa Ccaropesa npu
KoedULUUjeHTY BULWIKa Ba3ayxa oa o=1,2 (pa3nelleH
FOPUOHUK). U3payvyHaTu:

a) nosehame TeMnepaType caropeBata ako ce
rOpUOHMK noaecn Ha o.=1,05;

6) TeMnepaTypy Ha Kojy Tpeba 3arpejaTti Ba3ayx Aa 6u
ce NOoCTUria TeMnepaTtypa caropeBarba Kao npu
o=1,05.

CO

H,

CH,

C,H,

0,

co,

N,

8,4

42,2

27

1,5

0,6

6

14,3

CaropeBathse, WKoscka 2014/2015 roavHa,

ayauTopHe Bexbe




2. 3apaTak (peweme)

MWHWUManHO NoTpebHa KOAMUMHA KUCEOHWKa O, . -

k
n,
O. = O,S-(rco + 1y, )+Z(mi +Z’]-iﬂi —tp, =

i=1

4 4
= 0,5(0,084+0,422)J{l+Zj0,27+[2+1]0,015—0,006:0,832 [

MuHuManHo notpebHa KonmunHa Basayxa L. :

3
Lminzomin207832:3:962 23
0,21 0,21

m

CTBapHO nNoTpebHa KonnuMHa Basayxa L., ;:

m3
L.,=al . =12-3962=4754 (—3]
m

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



2. 3apaTak (peweme)

KoimynHa npoaykaTta caropeBamba:

V.. =r

Co, co

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

k 3
Vio =y, Tha0 s +%Zri'nz. —O,422+O+0+%(0,27-4+0,015-4)—0,922 (m_)
i=1

H:O m_-)

3

(7%, ), =0.21+(c, =1) L,,, =0.21-(1,2-1)-3,962 = 0,166 [2]

(VN) =0,79-L_, +r, =0,79-4,754+0,143 = 3,899 [m_}
2 1 5 mj

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



2. 3apaTak (pelweme)

[ora TonnoTHa MOh racoBMTOr ropuea:
Hy =107,8-H,+126,2-CO+358,7-CH, +594,8-C,H, =

~107,8-42,2+126.2-8,4+358.7-27+594.8-1.5=16.186 (k_{]
m

CneumdunyHn TONNOTHU KanauuTeTn npoaykarta
caropeBarba 3a npetnocTtassbeny ¢, =2000 °C (T3.5.2):

kJ kJ
c,. =2,439 [ 3K]cp02:1,570 [ 30(:]

m m

kJ kJ
c, =1484 [m%c]c%o =1,960 (m%cj

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe




2. 3apaTak (peweme)

M3payyHaTa TeMnepaTypa caropeBama je:

_ Hy 16.186 _
iV'C . 0,444.2,439+0,166-1,57+3,899-1,484+0,922:1,96
~ i pmi |0

[lpoBepa:
[ —1
Z *?l.100<5
l‘sp

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe

811 (°C)



siz2

2. 3apaTak (peweme)

CrneunduyHM TONIOTHU KanaumMTeTu npoayKaTa
=1800 °C (T3.5.2):

caropesarba 3a NPeTNoCTaB/beHy f,

kJ kJ
Cheo, =2.,406 [mB’K]C‘U% =1,555 (m3°Cj

kJ kJ
Co, =1,470 [ 30C]cszozl,919 [ 3°C]

m m

M3payyHaTa TemMnepaTypa caropeBama je:

H, 16.186

0

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe

‘ - 0,444-2,406+0,166-1,555+3,899-1,47+0,922-1,919

=1834 (°C)



2. 3apaTak (peweme)

a) CteapHo noTtpebHa KonnynHa Basayxa L., npu
KoedpuumjeHTy BULLIKaA Basayxa o,=1,05

m3
L.,=al  =1053962=4160 | —

3
m

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



2. 3apaTak (peweme)

KonnynHa npoaykaTta caropesama 3a o,=1,05:

Veo, =Teco, T1co +7cu, —I—Zl -m. =0,06+0,084+0,27+0,015-2=0,444 (

=5

)

1 & 1
VHjoerj+7’Hjs+527;-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]

(74, )2 =0,79- L, +1, =0,79-4,16+0,143 =3,429 (Zj

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe




2. 3apaTak (peweme)

a) U3paudyHaTa TemnepaTtypa caropeBaHa 3a
npetnoctaebery tg,,=2000 °C je:

H, 16.186 _
. 0,444-2,439+0,042-1,57+3,429-1,484+0,922-1,96

0

2012 (°C)

sizl

k
V,-c
=1

pmi

1

[loBehare TeMnepaType caropeBama je:

At =t,—t,=2012-1834=178 (°C)

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe




2. 3apaTak (peweme)

6) TemnepaTypa caropeBatba Npu 3arpeBarby Basayxa je:

OOHOCHO npu o,,=1,2 oBaj u3pas nMa obnuK:

L.,-h, +H,

l( — vaz

S
VCO2 C 50, +(V02 )1 C0, +(VN2) ‘Con, +VH20 . C

1 pH,0

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe




2. 3apaTak (peweme)

6) W3 ycnoBa 3apaTka Aa TeMnepaTtypa caropeBama byae
NCTa Kao y cny4yajy nof (a) yceajaMo Aaa je:

{ =2012 °C
EHTannuja Basayxa ce Moxe u3padyyHaTu 13 u3pasa:

|:VCO: .CPCO: +(Voz )1 .CPO: +(VN: )1 -CPN: i VH30 'CPH:Oi|.tS _Hd
Lstvl
[O,444-2,439+ 0,042-1,57+3, 429-1,484+0,922-1,96]-2012—16.186 380,52 ( kJ j

4,754

m’

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



2. 3apaTak (peweme)

Capa je cnnyHa cuTyauumja Kao C TeMnepaTypom
caropeBsamba, Tpeba aa oapeamMmo Temriepatypy oA Koje
3aBUCU jeaaH 4/aH jeaHaKoCTHU:

gaz tVElZ :> tVElZ — }lv—az (OC)

I\'aZ
¢ pvaz |0

OneT ce npuMemyje NTepaTMBHU NMOCTYNAK:

h =c

vaz =~ pvaz

=300 °C=c,,, =1,319 ka
m

tv azpl

380,52

{ .= =288 (°C
vazizl 1’ 3 1 9 ( )

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



2. 3apaTak (peweme)

[1poBepa:

vaziz vazp

[

vazp

100 <5

LLITO Yy 0BOM Cniyyajy 3Ha4ym a HeMa rnotpebe 3a Aa/buUMm
nTepauujama Tako Aa je TeMnepartypa Ha Kojy Tpeba
npearpejatv Ba3gyx £.,=288 °C.

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



3. 3apaaTak (TeKcT)

TeyHo ropmBo Koje MoXe Aa ce npukaxe PUKTUBHOM
copmynom CygH; s 13 caropeBa npu KOeULNIEHTY
BMLLKA Ba3ayxa o=1,39. Y ropuBy ce Hanasu 2 %om/m
Bnare. Basayx 3a caropeBame ce npearpesa Ha 315 °C.
[orba TonnotHa moh ropuea je 40.810 kJ/kg.
N3padyHaTu:

a) cacTaB CyBMX NpoayKaTa caropeBamsa,
6) TeMnepaTypy caropeBamsa.

3aHeMapuUTu eHTannujy ropuea 1 NojaBy ancounjauumije
npoAykaTta caropeBahsa.

CaropeBathse, WKoscka 2014/2015 roavHa,
ayauTopHe Bexbe



3. 3agaTakK (peLwieme)

[pBO je NoTpebHO oApeanTU cacTaB ropmBa y MaceHUM

yaenuma: 7, = 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 6MNO Ta4yHO, anu HANOMEHYTO je Aa Cce Yy ropuBy

Hanasu 2 %m/m Bnare Tako Aa ce AobujeHn cactaB MOpa
KOPUroBaTu. l-g_ 1-0,02

ngor = —gc

1

l—g  1-0,02
akor — 5 8u ~

1
g =0,02

ngor + ngor + gw = 1

0,888 = 0,870

0,112=0.110

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



3. 3agaTakK (peLwieme)

MuH1UManHo notpebHa KonmMumHa KuceoHunka O, . :

0. =187-g.+56-g,+0,7-g,-0,7-g,=

min

3
=1,867-0,867+5,6-0,11+0-0=2,240 [m}

kg

MuHuManHo notpebHa KonmunHa Basayxa L. :

3
=~ 228044 667 [T
0,21 0,21 ke

min

CTBapHO noTpebHa KonMuMHa Basayxa L..:
3

L. =al_ =1,39-10,667=14,827 (]‘E—j

g

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



3. 3aaaTak (peweme)

KoimynHa npoaykaTta caropeBamba:

Vo, =1,867-g. =1,867-0,87 = 1,624 (rlf )
‘ g

Vio=1L2-gy +1:24'(grr "‘g;r’):11>2°0:11+1,24°0,02 =1,257 (f—]
- g
=0,21-(1,39-1)-10,667 = 0,874 (m—]

V, =0,21-(1,39—-1)L
0, 2 (’ ) kg

min

Vi =0,79-1,, =0,79-14,827 =11,713 [f]
‘ g

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



3. 3agaTakK (peLwieme)

KonnumHa cyBux npoayKaTa CaropeBatba:

3
Vs = Vc07 T Vo, + VN, [2]
2 2 2 kg

3
—1,624+0,874+11,713=14.211 [i—}
g

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



3. 3agaTakK (peLwieme)

a) CactaB cyBUX NpoayKaTa caropeBatkba:

»
(CO,). =—22-100 = LO2% 00=11,43 (Yov/v)
4 14,211
v,
(0,). = 2100 = U572 100615 (%v/v)
SV 14,211
V;
(N,), =100 = 2112 100=82.42 (%)

V. 14,211

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



3. 3agaTakK (peLwieme)

EHTannunja Ba3gyxa 3arpejaHor Ha ¢,,,=315 °C
(crneu.Tons.KanauuTeT Basayxa y3et n3 13.5.2):

kJ . kJ
oy =€, Ly, =1,320(m3oc]-315( C)=415,8 [Ej

CneumduyHn TONNOTHU KanaunuTeTn npoaykarta
caropeBarba 3a npetnocTtassbeny ¢, =1800 °C (T3.5.2):

kJ kJ
Cpeo, = 2,406 (mﬁ(]c‘%z =1,555 [m3°C)

kJ kJ
Cp, =1,470 ( 3OCJC}’H20:1’919 [ SOC]

m m

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



3. 3agaTakK (peLwieme)

M3payyHaTa TeMnepaTypa caropeBama je:

_Lyh,+H, _

k
2 Com s
i=1

l

sizl

_ 14,827-415,8+40.180
1,624-2,406+0,874-1,555+11,713-1,47+1,257-1,919

=1861 (°C)
[1poBepa:

[ —1

12

P1.100<5

l,

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



4. 3apaTakK (TeKcr)

3eMHM rac No3HaTor cactaBa caropeBa y aTMocdhepu

okcuaaTtopa Kojy umHe 60 %v/v N, 40 %v/v O,.

N3paydyHaTu:

a) MMHUMasIHY M CTBapHY KOJIMYMHY OKCuAaaTopa

6) cacTaB BNaXXHUX NpoayKaTa caropeBama,
B) Ka/lOPUMETAPCKY TEMMepaTypy caropeBarba, ako je

BuULWIAK okcmpaTtopa a=1,10.

3aHeMapuUTn eHTannujy ropuea n okcuaaTopa.

CacTaB 3eMHOr raca:
CH4

Cot

co,

92

6

2

CaropeBathse, WKoscka 2014/2015 roavHa,

ayauTopHe Bexbe




4. 3apaTak (peLwieme)

MWHWUManHO NoTpebHa KOAMUMHA KUCEOHWKa O, . -

O._.. =0,5-(VCO-+—er)+§:(171,.+%]-r;—ro2 =

i=1

4 6 3
=0,5(0+O)+[1+4)0,92+(2+4]O,06—0=2,05 (m]

m

MuWHMManHo noTpebHa KonmnumnHa okcuaaTopa L

3
L. =Om 205 5 m
0.4 04

mino*"

m

CTBapHO noTpebHa KonnynHa okcuaaTopa L., :

stvo*

m

3
L. =al. =11-5125=5637 [—3]

m

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



4. 3apaTak (peLwieme)

KoimynHa npoaykaTta caropeBamba:

k 3
Veo, = Yeo, T o ten, +Zi; -m, =0,02+0,92+0,06-2=1,06 (23)
] i=1 m

1=

v —lirn—l(092 4+0,06-6)=2,02 i
H,0 2‘_11' i T\ > > ms/

2 min o

/m3
Vo, =0,4-(a-1)L,,,=0,4-(1,1-1)-5,125=0,205 ]

V. =0,6-L, =0,6-5637=3,382 [mj
2 m.)

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



4. 3apaTak (peLwieme)

KonnunHa BnakHMX npoayKkaTa caropeBatba:

m3
V; = Vcoa + Vo, + VNq + VHﬁo [_3]
B - B B m

3
~1,06+0,205+3,382+2,02 = 6,667 (Ej

CacTaB BMaXXHUX NpojyKaTa caropeBatba:

Veo
C0O,) =-2:.100 =% 100=15,90 (%viv) (O % 100 = 229 100=3,07 (%viv
2 2
Y, 6,667 v K 6,667
Ve, 3,382 2,02

Vo
100 = ——=-100=50,73 (%V/V) (HZO)r =
V 6,667 '

v > v

N 100 =———-100=30,30 (%v/
( 2)\' 6,667 ( oV V)

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



4. 3apaTak (peLwieme)

[lorba TON/I0THA Moh 3eMHOor raca:
H, =3587-CH,+644,2-C,H, =

3

=358,7-92+644,2-6=36.860 [ﬁj
m

CneumdunyHn TONNOTHU KanauuTeTn npoaykarta
caropeBarba 3a npetnocTtassbeny ¢, =2000 °C (T3.5.2):

kJ kJ
Cpry. = 2,439 [m3K]cp02 =1,570 [mBOC]

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

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe




4. 3apaTak (peLwieme)

M3payyHaTa TeMnepaTypa caropeBama je:

_ H, 36.866
iV-c . 1,06-2,439+0,205-1,57+3,382-1,484+2,02-1,96
= i “pmi|0
[1poBepa
[. —1
1Z Sp
100 <5
4

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe

=3102 (°C)



4. 3apaTak (peLwieme)

CrneunduyHM TONIOTHU KanaumMTeTu npoayKaTa

caropeBaHba 3a NPETNOCTaAB/bEHY ¢

36.8606

=3000 °C (T3.5.2):

sp2
(K] kJ j
c. =21556 c =1633
Pco, k m3K j Po, [ m3 oC
(
¢ =1,5350 [ jc = 2,133 [ K ]
Pn, km OC Pu50 m OC

M3payyHaTa TemMnepaTypa caropeBama je:

0

CaropeBatbe, Wwkosncka 2014/2015 roauHa,

ayauTopHe Bexbe

‘ _1,06-2,556+0,205-1,633+3,382-1,535+2,02-2,133 -

=2939

(°C)



5. 3apaTak (TeKcT)

[[@COBMTO rop1BO MO3HATOI cacTaBa caropesa nu KoedpuunjeHTy
BULWKa Ba3ayxa a=1,18. N3payvyHaTu:

a) MMHUMANHY 1 CTBApHY KOJIMYMHY Ba3ayxa;

6) cactaB BnaXHUX NpoayKaTa caropeBara 6e3 nojase
ancoumjaumnije;

B) KaflopMMeTapcKy TeMnepaTypy caropeBama (3aHeMapuTu
eHTannujy ropmBa U oKCnaaTopa);

) KONKMKOo he ce NpoMeHUTN KanopuMmeTapcka TemMnepaTypa
caropeBatba ako ce 360r cMarbeHba eMUCHUje a30THUX OKCMAa, Ca
ropusoM ybp3uraBsa Boaa (40 g Boae Ha cBaku kg ropmea). lNMpu
NpopayvyHy NMpeTrnocTaBUTN Aa HUje OO0 A0 3HayajHe npoMeHe
cacTaBa NpoayKaTa caropeBamsa.

CaropeBathse, WKoscka 2014/2015 roavHa,
ayauTopHe Bexbe



5. 3apaTak (TeKcT)

[1aTh nopgaum o ropusy:

rac 3anpemM1HCKN H; MJ/kg)
MPOLEHTH
CH, 81 50,05
C,H, 12 47,52
C3H, / 46,39

aropeBahse, WKosicka 2014/2015 roavHa,

ayauTopHe Bexbe




5. 3aaaTak (pewieme)

3a racoBmMTO ropuBo AaTor cactaBa Moryhe je oapeanTu
(PUKTUBHY popmyny obnuka C_H. :

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

1 1

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

Tako Aa je y NuTaky ropmeo:
C1,26H4,52

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



5. 3aaaTak (pewieme)

MWHWUManHO NoTpebHa KOAMUMHA KUCEOHWKa O, . -

3
0. =m+=126+222 230 |
4 4 m

MuHuManHo notpebHa KonmunHa Basayxa L. :

3
Onin _ 227 _ 11 38 (5)

Lmin — - 3
0,21 0,21 m

CTBapHO nNoTpebHa KonnuMHa Basayxa L., ;:

m

3
LSW:aL :1,1811:381:13’430 (_]

min

3
m

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



5. 3aaaTak (pewieme)

KoimynHa npoaykaTta caropeBamba:

3
Voo =m=1,26 (23]
i m

n 4,52 m’
Voo=—=—2"=226 | —
A [m3]

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

min

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

3

3
VN? =079-L,,=0,79-13,43=10,610 [m_]
_ m

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



5. 3aaaTak (pewieme)

KonnunHa BnakHMX npoayKkaTa caropeBatba:

3
v, = VCO2 * VOZ + VNZ +VH20 (g]
m3
=1,26+0,430+10,61+2,26 =14, 560 [—g}
—
CacTtaB BNaXKHUX MpoAyKaTa caropeBakba:
Veo V
(CO,). =2 100 = 220 100=8.,65 (%viv) (0,). =-2-100= =2 100=2,95 (%v/v)
' , 14,56 M 14,56
Vs 10,61 2,26

Vio
(Nz)\, V.. 100_14—56 100=72,87 (%V/V) (HZO)V= |

100 =——-100=15,52 (%V/V)
14,56

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



5. 3aaaTak (pewieme)

[lorba TOMNSI0THA MOh racoBUTOr ropuBa:
1 k
H =——>rH M =
d 22’4 ;rz di i

1
Y 4(0981'5():05'16+0,12-47,52-30+0,O7.46339.44) (E)

2 m"
CneumduyHn TONNOTHU KanaunuTeTn npoaykarta
caropeBarba 3a npetnocTtassbeny ¢, =1800 °C (T3.5.2):

kJ kJ
Cpeo, = 2,406 (m3Kij°2 =1,555 [m%C]

kJ kJ
Cpy, =1,470 (m3oC)CpH20 =1,919 (m%Cj

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe




5. 3aaaTak (pewieme)

M3payyHaTa TeMnepaTypa caropeBama je:

H, 42.973

sizl - k - :1818 (OC)
I . 1,26-2,406+0,43-1,555+10,161-1,47+2,26-1,919
; z'.cprm' 0
[1poBepa:
[ —1
——1.100< 5
l‘Sp

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe




5. 3aaaTak (pewieme)

C 063npom aa ce ca ropuBoM 3ajeaHo yopuirasa Boja
MOpa Ce U3padyyHaTu cacTaB OBe CMeLlle 4uja je YKYMnHa
KOSIMYMHA:

Mg = My + M

me

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

voda

Tako Aa je cacTas.:

mOI‘ 1
G =— =10z = 09615 (/) = G=96,15 %m/m

Loode = Mhode 0,04 = 10,0385 (/) — W=3,85%m/m
m 4

mes 2

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



5. 3aaaTak (pewieme)

Y6puaraHa Boga 40BOAN A0 CMamEeHa A0HE TOMJIOTHE
Mohwn ropusa:

Hdm€S=Hd.IOO_W_25.W ﬁ
100 kg
anu je npeTxoaHo NoTpebHo npepavyyHaTH 3anpeMmUHCKY
Ha MaceHy TOrJI0THY Moh:

Hyp =221, [E} 122’4 42.973=49.012 [ﬁ]

3
M, m 9,64 kg

rge je:

Mgor:12'm+”=12'1,26+4,52=19,64 ( o )
kmol

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



5. 3aaaTak (pewieme)

Tako Aa je KOHa4yHOo TonNoTHa MOh MellaBUHeE:

10=3.85 553,85 247.029 [ﬁ]

kg

H, =49.012.

dmes

a MoJl1apHa Maca MellaBuHe je:
1 1

_ _ kg
_0,9615+0,0385 19,57 [kmolj

M, =
N 1964 18

me

Tako Aa je:

H, =M gy (K D57 45 009-41 087 [k—{J
2.4 “\kg| 224

, m
CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe




5. 3aaaTak (pewieme)

Kako je TeKCTOM 3ajaTKa AaTo, 3aHeMapyje ce NpoMeHa
KO/TMYMHE npoj.caropeBarba 36or ybpusraBama Boae,
anu ce ysmma y o63mp npomMeHa AoHe TornaoTHe Mohu.

CrneunduyHM TOMNIOTHU KanaumMTeTu npoayKaTa

caropeBarba 3a npetnocTtassbeny ¢, =1700 °C (T3.5.2):

kJ kJ
cpCO2:2,388[ 3K] c,,, =1,547 [ 30(:]

m m

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

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe




5. 3aaaTak (pewieme)

Tako Aa je u3padvyHata TeMnepaTypa caropeBatba:
H, 41.087

[ =—

sizl i =1750 (OC)
z
=

. 1,26-2,388+0,43-1,547+10,61-1,462+2,26-1,897

0

pmi

7

| —t
lposepa: [2_=[ j99<5

Iy

KoHauHo ce nobuja npoMeHa KanopuM.TEMI.CaropeBatba:

At =t,—t,=1818-1750=68 (°C)

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



6. 3apaTak (TeKcT)

3pauyHaTh TeMnepaTypy caropeBama npu KoepuunjeHTy BULLKA
Basayxa a=1 3a moTopHun 6eH3uH (MB) n etadon (EA) y3nmajyhu y
063mp TONIOTY ucnapasara. atn cy cnegehn nogaum:

EHTannuja
[opuBo MCriapaBarba H; MJ/kg)
(kI/kg)
MB (CgH, ) 280 43,0

EA (C,H;O0H) 845 27,2

CaropeBathse, WKoscka 2014/2015 roavHa,
ayauTopHe Bexbe



6. 3agaTak (peLwieme)

[MpopayyH MaceHor cacTtaBa 3a MOTOPHU BEH3UH:

g o l2m 128 oo
" 12.m+n  12-8+18
gy =—— 1S 0,158

12-m+n 12-8+18
[lpopayvyH MaceHor cactaBa 3a etaHon C,HO:

12-m 12-2

g =0,522
A 12 m+n+16-o0 12-2+6+16-1

g, & 0 - 0,130
EA 12 m+n+16-o 12-2+6+16-1

go.. = 16-0 16-1 _ 0,348

12-m+n+l6-0 12-2+6+16-1

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



6. 3agaTak (peLwieme)

MuH1UManHo notpebHa KonmMumHa KUCeOoHMKa O, . \x:

@)

min

=1,867- g,

MB

+5,6-g, —0,7-g, =1,867-0,842+5,6-0,158-0= 2,457(%)

MuH1ManHo notpebHa KonmunHa Ba3ayxa L. '

3
Lmin = Olllin — 2,457 =1 197 2
0,21 0,21 ke

CTBapHO NoTpebHa KonnumMHa Basayxa L. p:

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

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



6. 3apaTak (pewemne)

KonnumMHa npoaykaTta caropeBatba 3@ MOTOPHU B6EH3MH:

3
Veo, = 1,867 g, =1,867-0,842=1,572 (m]

kg
: m3
Vo =11,2-2,, +1,24-(g, + &y ) =11,2-0,158+0=1,770 (k)
i g
m3
Voo 20’21.(1_1)[’11111120921'(1_1)'10,66720 (k—]
“ g

3
m

V. =0.79-1.. =0,79-11,7=9,243 (]
2 kg

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



6. 3apgaTak (peLwieme)

CneunduyHM TONNOTHU KanaumMTeTu npoayKaTa

caropeBara 3a npetnocrassbeHy ¢, =2000 °C (T3.5.2):

kJ kJ
Cpeo, =2.,439 [m3K)cp02 =1,570 (mSOCJ

kJ kJ
c,. =1,484 (m%c]cpﬂzo =1,960 (m3°C]

N3pauyHaTa TeMnepaTypa caropeBarba 3@ MOTOPHMU
6eH3uH:

H, —h 43.000—280
f, = m T : =2032 (°C)
Voo |o 1572:2,43949,243-1,484+1,77-1,96
=1

pmi |0

1

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



6. 3agaTak (peLwieme)

MuHMManHO noTtpebHa KonmumHa KUCeoHMKa O, . '

@)

min

3
=1,867-g. +56-g, —0,7-g, =1,867-0,522+5,6-0,13—0,7-O,348=1,459[%}
EA EA EA g

MUuHMManHO NoTpebHa KOMUMHA BasayXa L, . ¢y
0. 1,459

3
Ly = =00 =227 = 6,048 | —
0,21 0,21 kg

CTBapHO NoTpebHa KoMMumMHa Basayxa L g4

m3
LstV — aLmin =1 65 948 = 6, 948 [_]
kg

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



6. 3apaTak (pewemne)

KonnumMHa npoaykaTta caropeBatba 3a eTaHON:

3
Vco, =1,867- g = 1,867-0,522 =0,974 (Ilil—]
“ g

3
Vio =11,2- g5 +1,24-( gy + g5 ) =11,2-0,13+0=1,456 (EJ

kg

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

min

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

3
m

v, =0,79- L, =0,79-6,948 = 5,489 (k_J
' g

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



6. 3apgaTak (peLwieme)

CneunduyHM TONNOTHU KanaumMTeTu npoayKaTa

caropeBara 3a npetnocrassbeHy ¢, =2000 °C (T3.5.2):

kJ kJ
Cpeo, =2.,439 [m3K)cp02 =1,570 (mSOCJ

kJ kJ
c,. =1,484 (m%c]cpﬂzo =1,960 (m%c]

M3pauyyHaTa TeMnepaTypa caropeBakba 3a €TaHO:

Hy —hy, 27.200 — 845

EA

sizl -k o =1970 (OC)
Voo [ 0.974:2,439+5489.1,484+1,456-1,96
i 0

pmi

i=1

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



7. 3apaTak (TeKcT)

AuetuneH (C,H,) caropeBa ca Ba3ayxoM. KoedpuunjeHT
BMLLUKA Ba3ayxa n3Hocn a=1,05. N3padyHaTu

KanopuMeTapcKy TemMnepatypy. [oHsa TonnoTHa Moh
auetuneHa je Hy-,;,=1256,4 kJ/mol.

CaropeBathse, WKoscka 2014/2015 roavHa,
ayauTopHe Bexbe



7. 3aaaTak (peweme)

MuH1UManHo notpebHa KonmMumHa KuceoHunka O, . :

0. =m+l=212_p 5 Xmol
4 4 kmol

MuHuManHo notpebHa KonmunHa Basayxa L. :

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

CTBapHO NoTpebHa KOMMUMHA Basayxa L.
kmol)

min

Lstv — O(L min

=1,05-11,905=12,500 (
kmol

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



7. 3aaaTak (peweme)

KoimynHa npoaykaTta caropeBamba:

kmol
V.. =m=2
0 [kmol]
B 2 kmol)
o9 kmol

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

min

=0,21-(1,05-1)-11,905 = 0,125 [km‘)l)

kmol

Vi, = 0,791, =0,79-12,5=9,875 [km"l)

kmol

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



7. 3aaaTak (peweme)

CneumdunyHn TONNOTHU KanaunTeTn npoaykKaTta
caropeBara 3a npetnocrassbeHy ¢, =2000 °C (T3.5.2):

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

M3pauyHaTa TeMnepaTypa caropeBatba:

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

0

=2586 (°C)

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



7. 3aaaTak (peweme)

CneunduyHM TONNOTHU KanaumMTeTu npoayKaTa

caropeBarba 3a NpeTnocTaB/beHy ¢,,=2500 °C (T3.5.2):

k k
& =56,12 ( / )c =135,92 [ ! )
— kmol-K ) #° kmol - K

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

M3pauyHaTa TeMnepaTypa caropeBatba:

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

=2526 (°C)

CaropeBatbe, Wwkosncka 2014/2015 roauHa,
ayauTopHe Bexbe



