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Abstract

An experiment using high preheated air in a turbulent non-premixed flame was performed to investigate
the effects of high preheated air on the combustion characteristics. Combustion using high preheated and
diluted air with flue gas is a new technology which enables NO emission to be reduced. In this study, N
was used as diluent and propane as fuel. Combustion characteristics, especially the distributions of the flame
temperature, NO concentration and OH radical intensity were examined under the condition of 300 K, 600 K,
1000 K in terms of the combustion air temperature, and also under the condition of the dilution level from
21% to 13% in terms of oxygen concentration. As the preheated air temperature increased, it appeared that
the flame length became shorter, maximum flame temperature increased, the reaction region moved to
upstream, and NO concentration increased, but the flame temperature's fluctuation was reduced. In opposite, it
was shown with decrement of oxygen concentration at the maximum temperature that both maximum value
and the gradient of the flame temperature decreased, and NO emission also decreased considerably, but its
fluctuation became larger, being inclined to be unstable.
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Table 1 Experimental condition

Item Condition
Fuel flow rate(I/min) 1
Air flow rate(I/min) 23.8
O concentration(%) 21, 17, 13
Air Temp.(K) 300, 600, 1000

Table 2 Air/N, flow rate according to
O concentration

O, concentration(%) | Air (V/min) | N, (Vmin)
21 23.8 0
17 19.3 4.5
13 14.7 9.1
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