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Abstract; Flameless combustion is a combustion technology with both high efficiency and low emission
characteristics. However, two important conditions of high temperature preheated air and high speed jet,
which are required to realize flameless combustion traditionally , have increased the complexity of the over-
all industrial equipment to achieve the flameless combustion and limited the development of this technolo-
gy in a wider field. This paper reviews the research development of combustion mechanism and character-
istics of flameless combustion, and proposes possible future development trends. The analysis shows that
high preheated air is not a necessary condition for flameless combustion, but it is essential to increase the
flue gas circulation rate in the furnace by high speed jet. The use of the EDC model combined with the
GRI 3.0 reaction mechanism can achieve the most practical test data results in numerical simulation.
Flameless combustion is possible for gas, liquid and solid fuels, and flameless combustion using a CH,/
H, gas mixture can improve combustion stability while still maintaining low emission characteristics. The
furnace chamber structure can greatly influence the flow field in the furnace and thus the flameless com-
bustion effect. Therefore, flameless combustion systems without preheating can be investigated to reduce
industrial costs and increase the selectivity of fuel types. By creating a good flow field in the furnace with

a well-designed chamber structure, the flameless combustion effect can be enhanced and the initial jet ve-
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locity requirement can be reduced to a certain extent. The study of the combustion mechanism of CH,/H,

gas mixture is of great practical significance.

Key words: flameless combustion , high-temperature air combustion, diffusion combustion
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