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Spray combustion is utilized in a number of engineering applications such as energy conversion,
military industrial, furnace and propulsion devices. Current work focused on the effect of liquid fuel
droplet diameter on the efficiency of the combustion chamber and formed emission such as NOy and
CO in a two-dimensional axisymmetric combustion chamber. The discrete phase model approach was
employed for simulating combustion. The gas phase is simulated using an Eulerian approach, while the

g%m‘;{‘issi’ze droplets are treated with a Lagrangian method. The coupling between the two phases and effect of

Fuel Spray radiation is considered. The mixture-fraction/probability density function (PDF) equilibrium chemistry

Numerical Simulation model is used to predict the combustion of the vaporized fuel. Also, the conservative equations of mass,

Combustion momentum and energy in the turbulent flow field were solved in conjunction with the k—¢ two equation
turbulence model. A numerical simulation was carried out to study the influence of droplet size on the
formation and emission of NOy and other contaminants. This effect was investigated under different
droplet diameter and type of injection. The following conclusions can be drawn: Smaller droplets
produce higher NOy emission than the larger ones. Larger droplets produce higher CO than smaller
ones.
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® Kerosene (C12Hyzs)

® Cyclone Separator

" Pulverized coal/oil fired boilers
8 Force Balance
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Fig.20 Mass Fraction of CO for 60° injection
42,060 aygly (slyy 3l abaisrs o SanSlsige oo, Comd Hloges 20 S0

ka3 o3Il oy cranng; @255 sloSRs 4 Jgver
Table 4 droplet diameter Rosin-Rammler distribution characteristics

Sl kil chhiafel cloyas
(SMDy) oSk ms
9.05um  125um 3 S0umblpm; 1

18.28um 25um 3 S0umGlpm; 2 as

28.87 um 37.5pum 3 S0pmGlpm ;3 as

Oialed [y oad a8 57 15 13 m5e g9 A (30 (ilS 8 mei 21 S0
.MOSQ
A oo sl a0 0 mdl agly olp 1) GeSU lake 23 S
oS a0 0 il agly glp canl asin jloges 5l a5 jgb Lo
Olse 9 ol oals Sl ey Ol jlo Gl daise 51 2,5
Shkd @98 g9 4 odd wdgi wSU a0 0 (28h agly 3 5 05 olo
@S shlo az;0 0 A8b aly 6l o tmmg) 5 bF @ E8 90

2 oplaids 17 093 1396 i)l (wrde Suilke wdiie


https://dorl.net/dor/20.1001.1.10275940.1396.17.2.39.1
https://mme.modares.ac.ir/article-15-8805-en.html

[ Downloaded from mme.modares.ac.ir on 2024-05-06 ]

[ DOR: 20.1001.1.10275940.1396.17.2.39.1 ]

Ol 9 335 Jungs

BI9xe Y)liie (S 93 SAMIID 3 )3 Fpial )S ale i g G0 bod Hhad 01351 il Sd3e w)s

0.05
0.04 -
o |
S |
o |
O o003} d
s |
k=l |
k3] |
E | _I
@ 002 4
@ |
< i ——a—— SMD=9.05um
| — —m— - SMD=18.28um
ootk — . —m— - SMD=28.87um
0 I L N T TR J
0 0.2 0.4 0.6 0.8 1
X (m)

Fig.26 Mass Fraction of CO for 0° injection
42,0 0 dygl5 sl lyol alaios o o SaSTgise (oo, Cond Jlog03 26 K%
o 35 o0 48,5 Azl (pl Hl3ged (pyp b A LS a5 0 22l 4
3 (Sl Slyess wlylad b si g ABL g9 4z 0 0 Bl 4l o
KU E) B U PUEY N PR EE SVONL 1 FEPOR KV
Sly Gl abise 1o S anSlgige w0y S S0l 27 S
9.05um jl slo .l had yiolidl ol ay ol oo 4z )0 30 sl ayl;
39.5% lade 4 3lpel dhtoe 3l 25,5 (pyS AenSlaige 18.28um 4
4 18.28um ;I slo .l Shd molidl Gl a4 g cnl adly 2ol
ol 00l 009331 24.5% (5l | alhaass ) oJ.;SC)L‘i QeS| g3g0 28.87um
4,0 60 23b aly sln 1) ()5 weSlgige (a2 S 28 SO

S5 e -4
abims Sy y0 le S g il iy e Gl sile o soue
S gas lylabd Jlab o3Il 30 ey Sl (sp9me O lERe (gam 50 (32
SlaShy N 5 pSamSlEse 5 Wb asle los¥T LSas o
&5 &9 Bt L85 lyy cwyp (nl Wb el 5l alaio

0.06 —
N P 2
r ' %o .
0.05 - 2 ""0\‘ ‘e,
B L Se. »,
N & “a )
r o2 «
00.04 - ‘_. .
5 P B 2 X7 hd
s B ’ é
S L ; ,
50.03 |-
g I * .
'-‘: B 1 ’
7] - 1 »
S0z ¢ ,
N » ——a—— SMD=9.05um
[/ ¢ - —e- - SMD=18.28um
I Lo & ofe - —-@— - SMD=28.78um
0.01 |4
B
¥
0 L 1 1 1 1 J
0.2 0.4 0.6 0.8 1
X (m)

Fig.27 Mass Fraction of CO for 30° injection
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