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Computational Study of the MILD Combustion and Pollutant
Emission Characteristics in Jet Flow Field

Yu Jeong Kim, Keum Mi Song and Chang Bo Oh

ABSTRACT

The MILD combustion and pollutant emission characteristics were investigated computationally. The temperature
of supplying air-stream and mixing rate (Q2) of exhaust gas in the air-stream were adjusted to investigate the
effects of those parameters on the MILD combustion in jet flow field. The emission indices for NO (EINO)
and CO (EICO) were introduced to quantify the amount of those species emitted from the combustion. The
high-temperature region disappeared gradually as the mixing rate increased for fixed air-stream temperature.
The EINO increased as the air-stream temperature became higher for fixed mixing rate, and the EINO de-
creased dramatically with increasing the mixing rate for each air-stream temperature condition. The EICO also

decreased with increasing the mixing rate and it was nearly independent of air-stream temperature except for
near Q=0.7. It was found that the CO supplied in the air-stream can be destroyed in the MILD combustion

over the certain mixing rate.
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Fig. 1. Axisymmetric confined coflow jet geometry for
MILD combustion.

nNd s xS o2 AisiAE +=3Pstant
AAFs| A o] = ANSYSA}oA] 73t Fluent 13.0[5]&
0|83ttt A4t o] RoJR = AE dAad dF
3 8o AE Z7ho 2 A, AASAS 984

23

t FWA HRAE o8] HAAH oz 2087 4
=9 22+l ARAE sk

At G A sl Aol 483
742 200 mm= skl on, 3t tS S
Za}7] §Jste] o] 2.0 m2 sfo] FE3] s1R7HA|
| AstHE AR == Y7 o] 5 mmo|H, 10 mm7}
fAE e EEHES sk drxs 79
o] &5 F9olMe w7177t £t 1L ¥
717F e EHEE s

22. 8AxA

2 ATOIAE TR L& D w7)7hs Eak
of tHE ntlE AAR4 W 0dEd WESAS
AEst7] Slsto] Amel 7150 A4S ol gatol
Hojel 2 gFepul 072 1Y) dRBEL &
A7k 9] FAEQ] CHyE AHEaEch AxES
&3 HE-&7](Perfectly-Stirred Reactor; PSR)o]| A
CH;0] gefu] 1.0 A0 2 HAALEE 4= ool
A2 E A T 58 4EQ CO, CO, HO ¥
NQl Ao & 7pgste] 7ol Edstginh A4
A= =Y Aitol= PSRof| gk Al4bo] 7%t

Table 1. Composition of the main species in air-stream
with the variation of dilution rate and air-stream

temperature
) Mixing rate (€2)
Species
0.0 0.3 0.5 0.7
0O, 0.21 0.147 0.105 0.063
N, 0.79 0.766 0.750 0.734
CO 0.00 0.003 0.005 0.007
CO; 0.00 0.027 0.045 0.063
HO 0.00 0.057 0.095 0.133

Table 2. Velocity (m/s) of air stream with the variation of
dilution rate and air-stream temperature

Mixing rate (Q2)
0.0 0.3 0.5 0.7

Tair

900 K 0.305 0.435 - -

1,100 K 0.375 0.530 0.740 1.220

1,300 K 0.445 0.630 0.870 1.450
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Fig. 2. Temperature distributions of CH, jets when the dilution rate was varied for air-stream temperature. (a) Q= 0.0;

(b) Q=0.3; (c) Q=0.5; (d) @ =0.7.
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Fig. 5. NO concentration distributions of CH, jets when

the dilution rate was varied for Tai: = 1,100 K. (a)
Q=0.0; (b) 2=0.3; (c) 2=0.5; (d) 2=0.7.
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