CaropeBame b

ayauTopHe Bexbe

wkoncka 2014/2015.

1. 3apaTak (Tekcr)

M3padyHaTu cacTtaB BNaXHWX nNpoAykaTta caropesama u
TemMnepaTypy caropeBama Yy/ba 3a Nioxerwe cneaeher
enemeHTapHor cacrtasa (%m/m):
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CaropeBarbe b, wkoncka 2014/2015 roavHa,

ayauTopHe Bexbe

KoedmunjeHT BUWKa Bazayxa U3HoCcU o=1,17 n Basayx
3a caropeBam€ Ce npearpesa Ha TemnepaTtypy o4 290
°C. TonnoTHa Moh ropuea je Hd=42719 kJ/kg




1. 3apaTtak (peweme)

MWUHUManHO NoTpebHa KONMMYMHa KUCEOHNKA O,
0,

min

=1,867-g, +5,6-2, +0,7-g,—0,7-g, =
=1,867-0,8595+5,6-0,113140,7-0,0175-0,7-0,0051 =

3
=247 | L
&)

MuHuManHo notpebHa KonuuvHa Basayxa L,

3
m:Onﬁn:2=247:1o,7o m’
0,21 0,21 ke

CrtBapHO noTpebHa KonnunHa Basayxa L,

8]
L, =al, =117-10,70=12,52 {mj
kg

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

1. 3apaTtak (peweme)

KonnuvHa npoaykaTa caropeBatba:

3
V. =1,867-g.=1,867-0,8595=1,605 [f_J
: g

3
Vo, =0,7- g5 =0,7-0,0175=0,012 (1;:—}
: g

3
Vio =112+ g, +1,24+(g, + g, ) =11,2-0,1131+1,24-0,0015 = 1,269 (f—]

g
‘min

3
Vo, =0,21-(117-1) L, =0,21-(1,17-1)-10,70 = 0,382 [‘;—]

g

3
V, =0,8-g,+0,79-L, =0,8-0,0031+0,79-12,52 = 9,893 (E—J
: g

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e




1. 3apaTtak (peweme)

KonnumHa BnaXxHMX NpoaykaTa caropeBahba:

3
V. =Veo,* Voo, t Vo, +Vy +Vﬂo[m_]
2 2 2 2 2 kg
3
=1,605+0,012+0,382+9,893+1,269=13,161 [IE—J
g
KonnumHa cyBux npoaykaTta caropeBatba:
m?
V. = VcozJr Vsonr Voz JrVN2 {kg)

3
~1,605+0,012+0,382+9,893 = 11,982 [‘;‘_]
g

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

1. 3apaTtak (peweme)

CacTaB BaXHUX MPOAyKaTa CaropeBaksa:

Vv,
(X,), = %-100 (%oviv)

v

CacTaB CyBMX MpoJyKaTa caropeBatba:

Vi
(X,). = %)-100 (%ev/v)

S

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e




1. 3apaTtak (pewemne)

CacTtaB BfaXKHMX M CyBUX NpoAyKaTa caropesarba:

lac BnaxxHu Cysu
(%v/v) (%v/v)
CO, 12,20 13,50
SO, 0,09 0,10
O, 2,90 3,21
N, 75,17 83,19
H,O 9,64 0

CaropeBatbe B, wkoncka 2014/2015 roauHa,
ayauTopHe Bexbe

1. 3apaTtak (peweme)

EHTannuja Ba3ayxa 3arpejaHor Ha ¢,,,=290 °C
(cnew.Tonn.kanauMTeT Ba3ayxa y3eT u3 T3.5.2):

kJ , KJ
e = = 1,318(m30CJ-290( C)=382,22 [F]

CneumdunyHM TONNOTHM KanaumuTeTu NpoaykaTta
caropeBarba 3a MpeTnocTassbeHy ¢, =1900 °C (T3.5.2):

kI kI
Creoy = 2,423 [—m3KJCF’°= =2,384 (m“C)

kJ kI
¢,,, =13563 [m“C) ¢, =1,477 (WJ

kI
Cpp = 1,940 {m“C]

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e




1. 3apaTtak (peweme)

M3pauyHaTa TemMnepaTypa caropesatsa je:
= Lsn- .h\'az +Hd —
- % .

4
Z 4 "Comi [0
i=1

I3

sizl

_ 12,52-.382,22,+42.719
1,605-2,423+0,012-2,384+0,382-1,563+9,893-1.477+1,269-1.94

=2200 (°C)
lNpoBepa:

iz sp

-100<5

l,

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

1. 3apaTtak (peweme)

CneumdunyHM TONNOTHM KanaumuTeTu NpoaykaTta
caropeBama 3a npeTnocTasbeHy ¢ ,=2200 °C (T3.5.2):

sp2
Creo, = 2:467 {‘kaJK)Cp =2,467 ( = J
y m 503

2 m’*°C

kJ kJ
Cpo, =1,584 {m“C) Cn, =1,497 (ﬁ)

kJ
CPH;D =1,999 {WJ

M3pauyHaTa TemMnepaTtypa caropeBatba je:

_Lyhg, +Hy _

stv.

zs:'zl
. b
V! cpm! 0

i=1
_ 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

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e

=2165 (°C)




2. 3apaTak (TeKcr)

lacosuTo ropmeo aator cactasa (% v/V) caropesa npu
KoeduLMjeHTy BMLIKA Ba3ayxa U3HOCK a=1,2
(pa3pelleH ropmoHuk). N3padyHaTtu:
a) nosehare TeMnepaType caropeBara ako ce
rOPUOHUK nogecu Ha a=1,05;
6) TemnepaTypy Ha Kojy Tpeba 3arpejaTv Ba3ayx Aa 6m
ce NocTurna TemMnepaTtypa caropeBata Kao rnpu
o=1,05.

CoO H, CH, | GH, | O, CO, | N,

8,4 | 42,2 27 1,5 0,6 6 14,3

CaropeBatbe B, wkoncka 2014/2015 roauHa,
ayauTopHe Bexbe

2. 3apaTtakK (pewemne)

MWHMManHO NOTpeBHa KONMMYMHA KMCEOHWKA O in-

k
O, :0,5-(1’CO +1y, )+Z[mi +%J h—To, =

i=l

3
=0,5(0,084+0,422)+[1+%J0,27+(2 +%J0,015—0,006 =0,832 [m—’J
m

MuHMManHo noTpebHa KonnuvHa Basayxa L,

3
o (0 _ 0,832 _3.962 In_3
0,21 0,21 m

CtBapHO noTpebHa KONNYMHA Basayxa L,

3
Lo =L, =123962=4754 [m—J
m

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e




‘ 2. 3apaTak (peweme)

KonnunHa npoaykaTta caropeBatba:
|

k 3
Veo, = oo, +7co +Ter, + 371, = 0,06+ 0,084+ 0,27 +0,015-2 = 0,444 (m—J
- ° =1 m

3

3
=1

k 3
Vo =Fa +no +;~H,S+%Zr,-n, :0,422+0+0+%(0,015-4+0,27-4):0,992 [m
- - - - m

3

3
(VOZ )l =0,21-(a, ~1)L,;, = 0,21-(1,2-1)-3,962 = 0,166 (E_J

3
(VN: )1 =0,79- L, +7,, =0,79-4,754+0,143 = 3,899 [ms]

m

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

‘ 2. 3apaTtakK (pewemne)

[lotsa TonnoTHa Moh racoBUTOr ropvBa:
H, =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 (£3]
m

CneumduyHM TONNOTHM KanaumuTeTu NpoaykaTta
caropeBarba 3a MpeTnocTassbeHy ¢, =2000 °C (T3.5.2):

kJ kJ
CPCOz =2}439 (H]CFOE =1,570 (ﬁ]

kJ kJ
C,, = 1,484 (m3ocjcpm=l,960 (mﬁocj

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e




‘ 2. 3apaTak (peweme)

M3pauyHaTa TemMnepaTypa caropeBatsa je:

H 16.186

= d =
iV_C . 0,444.2,43940,166-1,57+3,899-1,484 + 0,992 1,96
= i “pmi|0
lpoBepa:
.. —1
= ®l100<5
)

sp

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

=1811 (°C)

‘ 2. 3apaTtak (pewemne)

CneunduyHM TONIOTHU KanauuTeTU NpoayKaTa
caropeBatba 3a MPETNOCTaB/beHY ¢

sp2
kI kJ
Cpeg, = 2,406 (m3KJcp°: =1,555 [m“c]
kJ kI
¢, =1,470 (mSOCJcpHp=1,919 (mjocj

M3pauyyHaTa TemMnepaTypa caropeBatsa je:

_ H, 16.186

iV'c 4 =0,444-2,406+0,166-l,555+3,899-1,47+0,922-1,919
i pmi

0

i=l

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e

=1800 °C (T3.5.2):

-1834 (°C)




2. 3apaTak (peweme)

a) CreapHo notpebHa KonuuuHa Basayxa L., Npu
KoedumunjeHTy BULWKa Basayxa a,=1,05

3

Ly, =Ly, =1,05-3,962 = 4,160 [m_}J
m

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

2. 3apaTtakK (pewemne)

KonnunHa npoaykata caropeBansa 3a a,=1,05:

k 3
Veo, =Teo, +1co +Tew, + D.1,-m, =0,06+0,084+0,27+0,015-2 = 0,444 [m—3]
2 2 4 = m

J 3
Vio=hy +2Fy +”Hs+lZ’}'?’i,=0,422+2-0,27+0+10,015.4:0,922 m3
E : fT 2 2 m
3
(Vow) =0,21-(a, -1)L;, =0,21-(1,05-1)-3,962 = 0,042 [ij
2 /2 m

3
(VN‘)7:0,79-L5“_2+1- ~0,79-4,16+ 0,143 = 3,429 (“‘SJ

N, -

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e




‘ 2. 3apaTak (peweme)

a) U3payyHaTa TemnepaTypa caropeBata 3a
i npetnocTae/beHy t,;=2000 °C je:

. H, _ 16.186
iV.c . 0,444.2,43940,042-1,57 +3,429-1,484+0,922-1,96
i Ypmi

0

=2012 (°C)

i=1

MNoBehame TeMnepaType caropeBama je:

At =t,—t,=2012-1834=178 (°C)

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

2. 3apaTtakK (pewemne)

6) TemnepaTypa caropeBata Npuv 3arpeBamy Basayxa je:

L, -h, +H,
t: vaz

S

Stv

k
Ve
=1

fS
0

pmi

1

OAHOCHO npu a,=1,2 oBaj n3pa3 nma o061uK:
Lstvl ) hvaz + Hd

Vcoz "Coco, T (Vo2 )2 "C 0, +(VN7 )2 Con, T VH20 "Com0

{ =

S

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e
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2. 3apaTak (peweme)

6) M3 ycnosa 3agaTka Aa TemnepaTypa caropeBama byae
ncta yceajamo aa je +,=2000 °C na cy cneu.Tons.kanau,.:

kJ kJ
Cpe, = 2439 [mSK J Cp, =1,570 [m”’CJ

kJ kJ
c,. =1484 (—mjocjcpm:l,QGO [ 30(:)

m

EHTannuja Basgyxa ce MoXe u3padyHaTu U3 nspasa:

h _ |:I/;-'0: "Cpco, +(V0: )2 *Cro, Jr(VN: )2 *Cpy, +VH:0 ‘CPH:0j|.IS 7Hd _
= - Lﬂ\‘l -
:[0,444-2,439+0,042-1,57+3,429-1,484+0,922-1,96]-2012716.186 ~380.52 (k])
4,754 T

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

‘ 2. 3apaTtakK (pewemne)

Capa je cnuyHa cuTyaumja Kao € TeMnepaTypoM
caropesamna, Tpeba aa ogpeanMo TemnepaTypy of Koje
3aBUCK jedaH YnaH jeaHaKOCTU:

vaz = € pvaz

h
r\!} :: — Vi
0 [\'az [vaz - ‘az,m ( °C )
c pvaz

0
OneT ce NpuMerbyje MTepaT1BHM NOCTYNaK:

kJ
lag =300°C ¢, =1,319 —
m
380,52
it = ———— =289 (°C)
1,319

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e

11



2. 3apaTak (peweme)

lNpoBepa:

Lf‘”““”‘-loogs

vazp

LLITo y oBOM cny4ajy 3Haum aa Hema notpebe 3a Aarbum
nTepauunjama Tako Aa je Temnepartypa Ha Kojy Tpeba
npearpejatu Ba3ayx £,,=289 °C.

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

3. 3apaTakK (TeKcrT)

TeyHo ropmBo Koje MOoXe Aa ce npukaxke PUKTUBHOM
¢opmynom CygH;s 13 caropesa npu koeduuujeHTy
BMLIKa Basayxa a=1,39. Y ropmsy ce Hanasu 2 %om/m

Bnare. Basayx 3a caropeBame ce npearpesa Ha 315 °C.

[orba TonnoTtHa Moh ropuea je 40.810 kJ/kg.
N3pauyHaTu:

a) cacTaB CyBMX NpoAyKaTa caropeBaa,
6) TemMnepaTypy caropeBarba.

3aHeMapuTKu eHTannujy ropmea 1 nojasy Aucouujauuje
npoaykaTa caropesama.

CaropeBarbe b, wkoncka 2014/2015 roavHa,
ayauTopHe Bexbe

12



3. 3apaTak (peweme)

MNpBo je noTpebHO oapeanTM cacTaB ropusBa Y MaceHuM

yaenMma: g =2 12710 eee
12-m+n  12:10+15,13
g n___ 163,

T12em+n 121041513
OBo 61 61O TayHO, ann HanNOMeHyTo je Aa ce y ropmey
Hanasu 2 %em/m Bnare Tako Aa ce nobujeHn cactaB Mopa

KOpuroBaTu: _ -
P gcm=1 1g“' k _1-0.02 0,888 =0,870
— l_gw _ 1_0‘02

Etkor 1 &y 1 0,112=0,110
g, =0,02
8ckor T Sror T & =1

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

3. 3apaTak (peweme)

MuH1ManHo notTpebHa KonnYMHa KuceoHuka O,

0, =1,867-g.+5,6-g, +0,7-g,-0,7-g, =

3
=1,867-0,867+5,6-0,11+0-0=2,240 [f—]
g

MuH1ManHo notpebHa KonnyMHa Basayxa L,,,:

3
2O 22004, e (T
0,21 0,21 ke

CtBapHO noTpebHa KonnunHa Basayxa L,
&

L, =al,, =1,39-10,667 = 14,827 (IE—)

g

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e
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3. 3apaaTak (peweme)

KonnumHa npoaykaTta caropeBatba:

3
Vo, =1,867- g. =1,867-0,87=1,624 (Z_J

g

3
Vio =112 g +1,24v(g,,, +g;y) =11,2-0,11+1,24.0,02 =1,257 (m

g

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

‘min

3
=0,21-(1,39-1)-10,667 = 0,874 (IE—J
g

3
Vi =0,79-1,, =0,79-14,827=11,713 [?J
: g

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

3

3. 3apaTak (peweme)

KonnumHa cyBMx npoaykaTa caropeBamba:

3
v =Veo,* Vo, +V [mj
) 2 2 kg
m’
=1,624+0,874+11,713=14,211 (k_]
2

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e

14



‘ 3. 3apaTak (peweme)

a) CactaB cyBMX npoaykaTa caropeBamba:

7
(CO,), == -100:%-1%:11,43 (Yoviv)
v,
(0,) =22 100= 2872 100=6,15 (%ov/v)
e A 14,211
7
(N,), =—=+-100= L7L3 Jo0=8242 (%)

V. 14,211

S

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

‘ 3. 3apaTak (peweme)

EHTannuja Ba3ayxa 3arpejaHor Ha ¢,,,=315 °C
(cnew.Tonn.kanauMTeT Ba3ayxa y3eT u3 T3.5.2):

iJ . 1J
h cpw-tml,?aZO[msOC]ﬁlS( C)=41538 (Ej

vaz

CneumdunyHM TONNOTHM KanaumuTeTu NpoaykaTta
caropeBarba 3a MpeTnocTassbeHy ¢, =1800 °C (T3.5.2):

kJ kJ
€y, = 2,406 (mﬁ(]% 1,555 (—m“cj

kI KJ
Cp, =1,470 [—mSOCJCM =1,919 [—m“C]

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e

15



3. 3apaTak (peweme)

M3pauyHaTa TemMnepaTypa caropesatsa je:
= LS[\' 'hs-az +Hd —
- %

Z Ve Com
i

'ts‘izl

;
_ 14,827-415,8 +40.180
1.624-2,406+0,874-1,555+11,713-1,47+1,257-1.919

=1861 (°C)
lNpoBepa:

iz sp

-100<5

Iy

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

4. 3apaTaK (TeKcT)

3eMHu rac No3HaTor cactaBa caropeBa y atMocdepu
okcupaTopa Kojy unHe 60 %v/v N, 40 %v/v O,.
N3padyHaTu:

a) MMHUMAsHY M CTBApHY KOJIMYMHY OKCuaaTopa
6) cacTaB BlaXHUX NPOAyKaTa caropeBamba,

B) KaNlOpUMETapCKy TeMnepaTypy caropeBarba, ako je
BULIAK okcmnaaTtopa a=1,10.

3aHEMapUTK eHTannujy ropmMea U okcuaaTopa.
CacTtaB 3eMHor raca: CH, | G,H, | o,
92 6 2

CaropeBarbe b, wkoncka 2014/2015 roavHa,
ayauTopHe Bexbe
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4. 3apaTtak (peweme)

MWUHUManHO NoTpebHa KONMMYMHa KUCEOHNKA O,

K

i=1

=0,5(0+0)+(1+§j0,92+(2+§}0,06—0=2,05 (m ]

3

m

MuHUManHoO NoTpebHa KoNM4YnHa okcuaaTopa L

3
O _ 2,05 =5,125 [ILJ

Lmino 3
0.4 0.4 m

mino*

CtBapHo noTpebHa KonnynHa okcuaaTopa L. :

stvo*

3
m
L., =al,, =11.5125=5637 | —
m
CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

4. 3apaTtak (peweme)

KonunumHa npoaykarta caropeBatba:

m
m

k
Veo, =Teo, +Tco +1eu, + 2.1 m;=0,02+0,92+0,06-2=1,06 (—
B B i=1

k 3
Vo =lz;~,—ni :%(0,92-4+0,06-6):2,02 (“;J

3
2= m

3
Vo, =0,4-(@ 1)L, =0,4-(11-1)-5125=0,205 (mJ

‘mino
m

3
V. =0,6-L,, =0,6-5637=3,382 (ms]
- m

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e

&

&

|
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‘ 4. 3apaTtak (peweme)

KonnumHa BnaXxHMX NpoaykaTa caropeBahba:

m?
Vv, =Veo,t Vo, ¥y, Va0 {_3]
2 2 z lm

m3

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

CacTtaB BIaXHUX NPOAyKaTa CaropeBatsa:

s]

Veo, 1,06 Vo, 0,205
) = L. =— =15, ) ) =—- =—-: =3, VIV
(co,) 100=-—"".100=15,90 (%v~) (0,) 100 = 2" .100=3,07 (%vAv)
o 6,667 T 6,667
Vs, 3,382 Veo 2,02
L) =—=- =——0o L o , == =— o =30, 06V
(™) 100 = —"——-100=50,73 (%v/v) (H,0) 100=—"—-100=30,30 (%v/v)
A A 6,667 4 6,667

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

4. 3apaTtak (peweme)

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

=358,7-92+644,2-6 =36.866 [ﬂj

m3

CrneunduryHM TONIOTHU KanauuTeT npoaykaTa

caropesatba 3a NPETNOCTaB/beHy 7,

kJ kJ
CPCOz =2}439 (H]CPOE =1,570 (ﬁ]

kJ kJ
C,, = 1,484 ( 3OC]cpH20=1,960 ( 30(:)

m m

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e

=2000 °C (T3.5.2):

18



‘ 4. 3apaTtak (peweme)

M3pauyHaTa TemMnepaTypa caropeBatsa je:

H 36.866

— d =
iV-c , 106-2,439+0,205-1,57+3.382-1,484+2.02-1,96
= i “pmi|0
lpoBepa:
I —1
1Z sp
—-100<5
[

sp

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

=3102 (°C)

‘ 4. 3apaTak (peweme)

CrneunduryHM TONIOTHU KanauuTeTu npoaykaTa

caropesatba 3a NPeTNoCTaBrbeHy

kJ kJ
C'pco2 =2,556 (mSK]cpoz =1,633 (mSOCJ

kJ kJ
CP,\':=1’5350 [MJC}’HZ’O=2,133 [ SOCJ

m

M3pauyyHaTa TemMnepaTypa caropeBatsa je:

_ H, 36.866

L Ve |5 B 1,06-2,556+0,205-1,633 +3,382-1,535+2,02-2,133
i pri |0
=1

i

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e

=3000 °C (T3.5.2):

=2939 (°C)
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5. 3apaTtak (TeKcT)

acoBMTO ropmMBO MNO3HATOr CacTaBa caropesa npu KoeduumjeHTy
BMLWKa Ba3gyxa a=1,18. U3pauyHaTu:

Q) MMHUMAJTHY W CTBapHYy KOJMUMHY Ba3ayxa;

6) cacTtaB BnaxxHMX NpoaykaTta caropeBahba 6e3 nojaee
avcounjaumije;

B) KaJIOpMMETAPCKy TeMnepaTypy caropeBakba (3aHeMapuTy
€HTannujy ropmMea n okcmaaTopa);

r) konuko he ce NpoMeHWUTH KanopuMeTapcka TemMnepaTtypa
caropeBama ako ce 360r cMakera eMucuje a3oTHMUX OKCKAaa, ca
ropmeoM ybp3urasa Boga (40 g Boge Ha cBaku kg ropusa). Mpu
npopayvyHy NpeTnocTaBuTK Aa HUje AOWO0 A0 3HavajHe NpoMeHe
cacTaBa npoaykaTa caropeBamoa.

CaropeBatbe B, wkoncka 2014/2015 roauHa,
ayauTopHe Bexbe

5. 3apaTak (Tekcr)

[laTh nogauu o ropmsy:

rac 3anpemMmnHCKy Hy MJ/kg)
MPOLEHTM
CH, 81 50,05
C,H, 12 47,52
C3Hj 7 46,39

CaropeBarbe b, wkoncka 2014/2015 roavHa,
ayauTopHe Bexbe




5. 3apaTtak (peweme)

3a racoBuTO ropmBO AaTor cactaea moryhe je oapeantu
(pukTNBHY popmyny obnuka C, H.:
k
m=» m r,=1.0,81+2:0,12+3:0,07=1,26
i=1
k
n=>n-1,=4:0,81+6-0,12+8-0,07 = 4,52

i=1

Tako [a je y nuTamy ropuso:
C'1,26]_[ 4,52

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

5. 3apaTak (peweme)

MWHMManHO NOTpeBHa KONMMYMHA KMCEOHWKA O in-

4.5 3
92 _ 539 [
m

Omm:m+3:1,26+

MuHMManHo noTpebHa KonnuvHa Basayxa L,

3
L, = Om 23 3¢ |2
0,21 0,21

m

CtBapHO noTpebHa KONNYMHA Basayxa Ly,
3

3
L. =al, =11811,381=13,430 {mJ
m

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e




5. 3apaTtak (peweme)

KonnunHa npoaykaTta caropeBatba:

3
Vo =m=1,26 (m—sJ
° m

n 4,52 m’
VHZO = 5 = =2,26 (J

2 m’

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

‘min

3
= 0,21-(1,18-1)-11,381= 0,430 (I‘;J
m

3

3
Ve =0,79-I,, =0,79-13,43=10,610 (mJ
- m

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

5. 3apaTak (peweme)

KonmunHa Bna)kHUX npoalykaTa caropeBatba:

m3
’T/:,- = Vcoz + I/oz + VN2 + VHIO [_3
m
m3
=1,26+0,430+10,61+ 2,26 =14,560 [—3)
m
CacTaB BnaXHUX NpoAyKaTa caropesBatba:
, 7,
(Co,), =—= 100= 2% .100-8.65 (%vi) (0,), =—2 100= 2% 100295 (%viv)
4 14,56 A 14,56
Vs v,
(NZ)_:L-mo:%-loo:n,s? (%viv) (H,0),=-22 100= 22 1001552 (%oviv)
Y, 14,56 T, 14,56

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e
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‘ 5. 3apaTtak (peweme)

[lotba TONIOTHa MOh racoBUTOr ropMBa:

1 k
H =——>» rH M, =
d 22’421 di i

i=1

= L(o,81-50,05-16+0,12-47,52-30+0,07-46,39-44) (Ej}
22,4 m

>

CneumduyHM TONNOTHM KanaumMTeTu NpoaykaTta
caropeBarba 3a MpeTnocTasbeHy ¢, =1800 °C (T3.5.2):

kJ kJ
Crcos =2,400 [TK)CPQ: =1,555 ( 3°CJ

m m
kJ kJ
CP.\': =1,470 (W)C}:’H:O =l,919 (WJ

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

I

sizl

‘ 5. 3apaTak (peweme)

M3pauyyHaTa TemMnepaTypa caropeBatsa je:

— Y _ 42973 ~1818 (°C)
ZV-C r  1,26-2,406+0,43-1,555+10,161-1,47+2,26-1,919
= i pmi |0
MpoBepa:
tiz " sp
—100<5
I

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e
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5. 3apaTtak (peweme)

C 0631poM aa ce ca ropmBoM 3ajeaHo ybpusrasa Boga
MOpa Ce u3padyHaTu cacTaB OBe CMeLle Ynja je YKynHa
KOIMYMHa:

m voda

M =My +m, =1+0,04=1,04 (kg)

TaKo a je cacCTas:
m 1

Cor =— =gz = 09615 (/) = G=96,15 %m/m
) mmes 2
Boge = 22 = % 0,0385 (/) = W=3.85%m/m

mes

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

5. 3apaTtak (peweme)

Y6pu3raHa Boda A0BOAM A0 CMakbeHa A0HE TOMIOTHE
MOhu ropmea:

Hyoo =11, 207 g5 [K
100 kg
ann je NpeTxoAHO NoTpebHO NpepavyHaTV 3anpeMUHCKY
Ha MaceHy TOMI0THY Moh:

H, =224 d(k_{j=ﬂ.4z’973=49.012 L)
e =g, ) 19,64 ke

rae je:

M, =12.-m+n=12-1,26+4,52=19,64 ( kg ]
i kmol

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e
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5. 3apaTtak (peweme)

Tako Aa je KOHa4yHO TOM0THA MON MellaBuHe:

100-3,85 kI

H, =49.012- —25-3,85=47.029 (}

dmes

kg
a MOJlapHa Maca MeLlaBuHeE je:

1 1 _ kg
M, O,9615+0,0385 19,57 (kmol]

s_i&
SN 1964 18

Tako Aa je:
o, =M gy ( kI J= 19,57
kg

22,4
CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

-47.029=41.087 [EJ

m3

>

5. 3apaTak (peweme)

Kako je TekCTOM 3ajaTka AaTo, 3aHeMapyje ce npoMeHa
KONM4mMHe NpoA. caropesarba 360r ybpusrasatba Boae,
anu ce yauma y 0631p npoMeHa Aowe TonaoTHe Mohu.

CneumdunyHM TONNOTHM KanauuTeTu NpoaykaTta
caropeBarba 3a MpeTnocTasbeHy ¢, =1700 °C (T3.5.2):

kJ kJ
€ peoy =2,388 [mEKJ € o, =1,547 (—mSDCJ

kJ kJ
Cp, = 1,462 (m3ocjcpm=l,897 (mﬁocj

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e
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5. 3apaTtak (peweme)

Tako Aa je u3pauvyHaTta TemMnepaTypa caropeBaHba:

H, 41.087

=1750 (°C)

i Zk:V' . 1,262,388+ 0,431,547 + 10,611,462 + 2,261,897
271" Cpm 0
e -t |
npOBepa. H R .100<5
tsp

KoHauHo ce 106uja NpoMeHa KanopuM.TEMIN.CAaropeBatha:

At =t,—t,=1818-1750=68 (°C)

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

6. 3apaTak (Tekcr)

M3pauyHaTn TeMnepaTypy caropeBaa npu KoeduumjeHTy BULLKa
Basayxa a=1 3a MoTopHu 6eH3nH (MB) n etaHon (EA) yaumajyhm y
063u1p TONNOTYy Ucnapaearsa. [atm cy cnegehun noaauu:

EHTannuja
opuBo Mcnapagarba H; MJ/kg)
(k3/kg)
MB (CgH, ) 280 43,0
EA (C,H;OH) 845 27,2

CaropeBarbe b, wkoncka 2014/2015 roavHa,
ayauTopHe Bexbe
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6. 3apaTak (peweme)

MpopayyH MaceHor cacTaBa 3@ MOTOPHU BEH3WH:

_lam 128 o
g T2 min 12-8+418
n 18
= = =0,158
Se "1 m+n 12-8+18

MpopayyH MaceHor cactasa 3a etaHon C,H O:

. = 12-m _ 12-2 ~0.522
® o 12-m+n+16-0 12-2+6+16-1

8uy, = Z = 6 =0,130
* 12-m+n+16-0 12-2+6+16-1

st 16-0 _ 161 _ 0,348
* 12-m+n+16-0 12-2+6+16-1

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

6. 3apaTak (peweme)

MuH1ManHo noTpebHa KONMYMHA KNCEOHUKA O, k-

3
Opia =1.8678,, + 5.6 85, —0.7 80, _1,867-0,842+5,6~0,1580_2,457['11(‘_]
' ' ' g

MuHMManHo noTpebHa KonuyunHa Basayxa L, vp:
g
_Owy 24574y w0
0,21 0,21 kg
CrBapHO noTpebHa KonnunHa Basayxa L p:
m

3
L, =al =1117=117 (_J
kg

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e
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6. 3apaTak (peweme)

KonnumHa npoaykaTta caropeBatba 3a MOTOPHU 6eH3nH:

3
Vco2 =1,867-g. =1,867-0,842=1,572 [117‘:_]

g

3
Vio =11,2- 85 +1,24-(gy + &5 ) =11,2-0,158+0=1,770 [fg}

3
Vo, =0,21-(1-1) L, =0,21-(1-1)-10,667 =0 [%J

3
¥, =0,79-L,, =0,79-11,7=9,243 (’i‘:g}

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

6. 3apaTak (peweme)

CrneundmnyHM TONOTHM KanauuTeTy npoaykaTa

caropeBatba 3a MpeTnocTaBsbeHy ¢, =2000 °C (T3.5.2):

kJ kI
Cpeyy = 2439 (m3K J ¢y, =1,570 (m3 °c)

kJ kJ
=1,484 =1,960
CP,\'Z (1’1’13 OCJCPHZOJ [m3 oc)

MN3payyHaTa TeMnepaTypa caropeBata 3a MOTOPHU
6eH3UH:
Hyy —hypy _ 43.000— 280
=Zk*‘y.c _rg—1,572~2,439+9,243-l,484+1,77.1,96
i pmi
i=1

t

sizl

=2032 (°C)

0

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e
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‘ 6. 3apaTak (peweme)

MuHMMaNHO NoTpebHa KONMYMHA KMCEOHUKA O, 4"

mJ
O =1.867-g,_ +56-g, —0.7-g, =1867-0,522+5,6-0,13-0,7-0,348 = 1,459[E]
MuHMManHo notpebHa KonnumHa Ba3ayxa L, pa:

3
L. :% :@: 6,948 m
0,21 0,21 kg

CrBapHO noTpebHa KONMYMHA Ba3ayXa Ly,pa:

3
L. =al, =1-6948=6948 | -
kg

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

6. 3apaTak (peweme)

KonuunHa npoaykata caropeBatba 3a €TaHOJ:

3
I/CO, = 1,867 gC = 1,86707522 = 05974 [11?_]
' g

&
Vio =112+ g5 +1,24- (g5 + g, ) =11,2:0,13+0=1,456 [“kl_]
h g
m3
V, =0,21-(1-1)L_, =0,21-(1-1)-6,948 =0 [kJ
: g

3
V, =0,79-L_ =0,79-6,948 = 5,489 (‘EJ
: g

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e
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6. 3apaTak (peweme)

CneunduyHM TONNOTHM KanaumuTeTu NpoaykaTta
caropeBarba 3a MpeTnocTassbeHy ¢, =2000 °C (T3.5.2):

kJ kJ
Cpeg, = 2439 [m3K J Cpo, =1,570 (mj oc)

kJ kJ
cpx2=l,484 { 30C]cp}m=1,960 ( JDC)

m m

M3pauyyHaTa TeMnepaTypa caropeBakba 3a eTaHo:

_Hy —hg, 27.200- 845

== =
ZVI *C pmi
i=1

o =1970 (°C)
. 0,974:.2,439+5,489-1,484+1,456-1,96

0

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

‘ 7. 3apaTtak (TeKcr)

AuetuneH (C,H,) caropeBa ca Ba3gyxoM. KoeduumjeHT
BMLLUKA Basayxa u3Hocn a=1,05. U3padyHaTn

KanopumeTapcky TemnepaTypy. fJowa TornnotHa moh
aueTuneHa je Hyq,;,=1256,4 ki/mol.

CaropeBarbe b, wkoncka 2014/2015 roavHa,
ayauTopHe Bexbe
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7. 3apaTtak (peweme)

MWHUManHO NOoTpebHa KONMUYMHA KMCEOHUKA O

0. =m+l=242-9 s [Kmol
4 4 kmol

MuHUManHo noTpebHa KonnuuHa Basayxa L. :

min*

min=Omirl _25 11,905 [kmolj
0,21 0,21 kmol

CreapHo noTpebHa KonmunHa Basayxa L, :

kmolj
ol

L, =al,. =1,05-11,905=12,500 (

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

.
min*

7. 3apaTak (peweme)

KonunumHa npoaykarta caropeBatba:

kmol
V., =m=2
co, =7 [kmol)

Vi, =079:L,, =0,79-12,5=9,875 [kmolJ

kmol

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e

kmol

0

)
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7. 3apaTtak (peweme)

CneumduryHM TONOTHWU KanauuTeTU npoaykaTa

caropesatba 3a NPETNOCTaBIbeHy 7,

¢, =54,63 [—2 }cp 35,17 [ )
kmol K ) 7 kmol-K

kJ kJ
Cp =33,24 | —— cp =43,90
2 kmol-K 0 kmol-K

(0} ol-

MN3pauyyHaTa TeMnepaTypa caropeBatba:

H,  _ 1256-10°
sl iV_c o 2:54,63+0,125:35,17+9,875-33,24 +1-43,9
- Com

CaropeBare b, wkoncka 2014/2015 roavHa,
ayauTopHe Bex6e

=2000 °C (T3.5.2):

=2586 (°C)

7. 3apaTtak (peweme)

CrneundmnyHM TONOTHM KanauuTeTy npoaykaTa

caropeBarba 3a NPETNOCTaB/bEHY 7,

e, =s612 [ ). 3590 M )
kmol- K ) % kmol-K

ol ol-

kJ kJ
Cp = 33,89 c, ~=45,98
N2 kmol-K ) 7 kmol-K

M3pauyHaTa TeMnepaTypa caropeBatba:

; . Hy _ 1256-10°
= iV‘C i 2-56.12+0,125-35,92+9,875-33,89+1-45,98
i pmi

0

i=1

CaropeBarbe b, wkoncka 2014/2015 roauHa,
ayauTopHe Bex6e

=2500 °C (T3.5.2):

=2526 (°C)
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