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An Experimental Study on the Combustion Characteristics with Hydrogen

Enrichment in a Dump Combustor

Dae Hee Kim, Jung Goo Hong and Hyun Dong Shin
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Abstract

Hydrogen Enrichment (52~ % 7}), Primary

The combustion characteristics of a partially premixed flame in a dump combustor were studied to determine
the effects of hydrogen enrichment in propane. Bluff-body was used for flame stabilization. Fuel mixtures
containing a hydrogen mole fraction ranging from 0.1 to 0.5 were burnt at ambient pressure within a quartz
chamber. Tests were carried out keeping the total reactant flow rate by adjusting the fuel and air flow rates. The
fluctuations of pressure were measured by piezoelectric pressure sensor. The instantaneous flame structure and
OH chemiluminescence images were described by High-speed Intensified Charged Coupled Device (HICCD)
camera and Intensified Charged Coupled Device (ICCD) camera. The present results show that hydrogen
enrichment in fuel changed the location of primary reaction zone from inner recirculation zone to turbulent shear
layer and pressure signal. The reason is that chemical aspects take precedence over flow aspects in the

hydrogen-enriched flame.
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Fig. 1 Schematic diagram of the experimental apparatus

Table 1 Experimental condition

Adiabatic Flow rate (I/min) Total i_nlet

H flame temp. velocity

2 (K) CsHg H, Air Total (mis)

0 1880 5.888 0 200 205.88 14.56
0.1 1880 5.78 0.64 199 205.42 14.53
0.2 1880 5.67 1.42 198 205.08 14.51
0.3 1880 5.52 2.37 197 204.89 14.49
0.4 1880 5.37 3.58 196 204.94 14.50
0.5 1880 5.15 5.15 195 205.31 14.52

¥ 5 (dynamic  pressure

AL WY T oW
fluctuation)> <A47] HEZHEY
jacket) Wil AXE S+ Al (piezoelectric
pressure sensor, PCB Model 106B)E -&3}]
S7stqla ol& FFT %S Fal T34 24

sheieh.

W7y 27 (water
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Fig. 2 Schematic diagram for chemiluminescence
measurement  system

,:.ig_ 3 o F1e] S2LS 200 Umin = A Fig. 4 Coherent flow structures of mode 1 : (I) outer

A8 Ao A8 FAEEE Xg,= 0, 0.1, recirculation zone (II) inner recirculation zone (III)
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Fig. 5 Pressure signal in time and frequency domain:
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