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AN EXPERIMENTAL STUDY TO ANALYZE THE BURNING GASSES
AND CALCULATION OF THE HEAT LOSSES FROM STEAM
GENERATOR OF DIDACTA -ITALIAPOWER PLANT

Abstract
The present work is devoted to experimental measurement of combustion gasses and
calculation of the energy losses with leaving gasses during exhaust nozzle for furnace of
boiler Didacta-Italia power plant. The energy losses are presented by (1) — the
comprehensive energy losses as, a — the losses energy with outlet exhaust gasses to the
atmosphere, b - the fuel chemical energy which are not burned. (2) The comprehensive
exchange losses due to the losses of water pipe leakage and the losses in steam or hot water
leaving the boiler. By use of ORSAT device the combustion gasses are analyzed to calculate
the percentage of concentration and molars of volumes of these gasses and N» ), the result

of calculation for the energy losses leaving with the gasses was (179.147 kj/kg) .Theoretical
heat amount produced by combustion of fuel (gas oil) and the heat amount released by
combustion gasses of steam in the boiler are also calculated , the difference between theme
represent the steam generation unit losses .The comprehensive energy losses in steam
generation unit for one Kg of fuel was (25.466 kW). Also the mass flow rate of burning
gasses is calculated which was (430 kg /h).

Keywords: Steam power plants, Energy losses, Boilers, Combustion.
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clball elya) didee Jems e la chilall dalaad) dgall slaall cilblua JLSY
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adlad) il L& Jandd il gSal AdBall addl) (1) ady Jga

o, leo, 'vo Mo, l'eo

10.08% 8.11% 37ppm 39ppm 12 ppm

(LAl ﬁy&&)4w\$hw\ﬁﬁ\(2)e§‘)d’é§

P, t, Ge
9.92 bar C®  40.03 10.672 kg/h

(Jaall Alga GJ&A)SM’&L&M‘&&‘(:%)?EJJJJ%

Fz-, t5 Gv
9.92 bar C’ 179.6 127 kg/h
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Cual g g Al Y )
: HilpFiA!BlembiGeipwiTFi P41P51T41h4lrgi DGlVfW
| |
v v

A 4

Gl A @l e Gl gl AN cilaa
he Imix—35°C

| ix_214-c EQ- (39)

AN &l el b
Yo, ( Yeo, . G0 I,
Ea. (9)

\4

l

< Jlad) Jaadd il gSa Gibaa
lco, . "'no Moy ) feo  feo
Eqg. (11)

JA s glea

Aasaal e AN B0 ad) g < jlall el ghatl) cilua

28 1) Dlgiad Gilua

[

QI:')sttot. Jaall 8 5 gadal) 4081 5 ) ad) s
Eq. (47)

A

" G Eq. (16)
G, Measured q : —W
Gc.g. . Chemenylost Qchemenylosl
Eq. (40, 41) Y
Jaall 29 3 laa
Y > 1, Eq. (18)
Y
L) A1 3 Al g (31 5aY) ¢ Al 4y 8t 3 ) jad) il
(il ) 5 QF Qf )
Eg. (15.17) aaall 3 Jara il
“un 2w . * T Jall °L}‘dvf.w.
Addaall JMA 3 adl g ALl g slall G A 33 ¢844l 3l _jadl cilua o Eq.(24)
[ . q.
Qlost with water |eakage Eq (50) ! Qloa chemeny. Eq (46) < (4% 3
v
By .
v S @ s Mt |
M MU B i Al i) () s J Eq. (34)

33 588al) olead) Gilbwa M 10t water.

Eq. (44)

(Flow chart ) (abwad) gali ) hida (4) b, J8i
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pdlad) @l S palinl 4y gunal) ALY (awanld) ad (5) ady Jsia

go2 gcoz o gN2

0.11033 0.122096 0.028598 73902 0.

Gl A2 g ey Jade die (3 aY) il 55 0 (6) aby Jsia

Temperature i i i iy
CO N, 0, CO, 20
35 319.7 kj/kg 279.8kj/kg | 221.35 kj/kg | 568.05 kj /Kg
214 496.1 kj/kg 448.1kj/lkg | 389.01 kj/kg | 908.36 kj/kg
DA Alga 7 Ay Jhte die 4y gunall 0l (7)) a8 Jg2a
h4 S4 h5 55
168.5 kj/kg 5724 kj/kg.k 0. 2778 kj/kg 698 kj/kg k
Jaldd) AR Jall) 281 g4l 4y gaunall addll (8 ) aBy 9>
QI: Q:L. élostwith water leakage QI:Jst chemeny. Q.ost tot.
120.06 kw 94.594 kw 4.0658 kw 21.4 kw 25.466 kw
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250.00 12.00
1- Temp. of gasses at low speed of burner

2-Temp. of gasses at high speed of burner

3- Temp. of gasses at inlet boiler
1- Boiler pressure without load
- Boiler pressure at steam load
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