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Influence of Changing Combustor Pressure on Combustion
Characteristics and Reaction Zone in the Partially Premixed Flame
with CHy, C;H, and G:Hg

Je-ha Son, Jong-ryul Kim, Gyung-min Choi and Duck-jool Kim

ABSTRACT

Combustion experiments were conducted at three different fuels (CHs, C;Hs and Cs;Hg) to investigate the
effects of combustor pressure (30 ~-30 kPa) on combustion charateristics and reaction zone structure. Regard-
less of the fuels, emission index of CO (EICO) increased with decreasing combustor pressure, and EICO of
C,Hs was mostly affected by changing combustor pressure at subatmospheric pressure. In order to observe
reaction zone, OH', CH and C," chemiluminescence intensity were measured. The sequence of the che-
miluminescence intensity peak position was affected by chemical characteristics of fuels rather than changing
combustor pressure. The emission zone thickness of CHs and C;Hs, defined by the full width at half maxi-
mum (FWHM) of CH’ intensity profile, were increased with decreasing combustor pressure. however, the
thickness of C,H, exhibited the opposite tendency due to the characteristics of the fuel as the bond structure.

Key Words : Partially premixed flame, Combustor pressure, Combustion characteristic, Reaction zone, Emi-

ssion zone thickness, EICO

Alphabets
® : Equivalence ratio
P* : Pressure index

Paps : Absolute pressure
Pam : Atmospheric pressure

lNxET

Q : Caloric value
St : Burning velocity
Qum : main air

Qs : Surrounding air
I : Mean intensity
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Table 1. Experimental conditions

Parameter Range

P 0.7 1.0 1.3 (-30, 0, 30 kPa)

Fuel CH4 C2H4 C3Hx

Mol.wt.

(kgmo) | 1608

28.054 44.096

P 08[10(12|08|1.0[1.2(0.8]|1.0|1.2

Q (W) 0.54/0.67|0.77/0.59{0.73]0.86{0.57(0.71|0.84

St (cm/sec)| 26 | 40 | 37 | 50 | 67 | 71 | 40 | 44 | 42

Qu = 10.6 (L/min), Re = 722.2

Qs = 140 (L/min), Re = 1104.6

Oxidizer : Dry air
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scence intensity, (b) Measuring point of chemiluminescence on the emission zone.
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