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Investigation on Heat Loss Characteristics of Small Scale Combustor with
Double Meshes Using Electrospray Technique

GAN Yunhua'? CHEN Xiaowen'* LI Haige'”’
(1. School of Electric Power, South China University of Technology, Guangzhou 510640, China
2. Guangdong Province Engineering Research Center of High Efficient and Low Pollution Energy Conversion ,
Guangzhou 510640, China)

Abstract; Electrospray technique is one of the reliable approaches to disperse liquid fuels at low flow
rate. Heat loss has an important influence on the performance of micro/small scale combustors. Pure
ethanol was chosen as liquid fuel, and electrospray technique was applied for fuel dispersion. The
combustion and heat loss characteristics were experimentally studied in a small scale combustor with
double meshes under the condition of cone — jet mode. The results showed that a round slice flame was
anchored near the combustion mesh. Stable combustion was established in the equivalence ratio @ range
of 0. 85 ~1.40. The diameter of the flame was near to the inner diameter of the combustor. The distance
between combustion mesh and flame changed with equivalence ratios, which can be seen from the
temperature distribution. The larger the equivalence ratio was, the shorter the distance was. Flame
temperature and combustion efficiency were all increased firstly, and then decreased as the increase of
equivalence ratios. When @ =1, the highest flame temperature was up to 1 197.38 K, and the highest
combustion efficiency was up to 93.26% . The exhausted gas temperature was decreased and wall heat
losses were increased with the increase of equivalence ratio @. The exhausted gas temperature was
influenced by the distance between combustion mesh and flame. Wall heat losses accounted for
27.25% ~33.08% of total heat based on complete combustion of input fuel. Radiation heat loss
accounted for about 56% of wall heat losses. Under the condition of @ <1, the thermal efficiency of the
combustor was near to 69% and then decreased as the increase of @. The present combustor with double
meshes can realize effective atomization, evaporation and combustion of liquid ethanol at small scale.
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