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Research progress on combustion performance of

slurry fuels with aluminum particles

ZHOU Zhiyao, WANG Penghui, ZHAO Hong, FENG Xin, AO Chunfang
(Beijing Institute of Aerospace Testing Technology, Beijing 100074, China)

Abstract Slurry fuels made by adding high-energy metal particles to liquid fuels contain higher volumet-
ric energy than ordinary liquid fuels, showing potential important applications in the aerospace field. The
domestic and foreign researches on slurry fuels were reviewed, the development history of slurry fuels was
introduced, and the combustion characteristics of slurry fuels with aluminum nano-particles were mainly
studied. The theoretical model of single droplet evaporation/combustion, the experimental measurement of
single droplet evaporation/combustion characteristics and the research progress of the combustion perform-
ance of slurry fuel model combustor were discussed from two different perspectives: the study of micro-
scopic combustion characteristics ( single droplet as the object) and the study of macroscopic combustion
performance (model combustor as the object). The main research achievements of domestic and foreign
research institutions in this field were presented. Some problems in the existing research were discussed,
such as insufficient research on evaporative combustion behavior of nano-aluminum aggregates, disjoint

research on microscopic combustion characteristics and macroscopic combustion performance by model
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combustion performance, and unfavorable evaluation of combustion performance by model combustion

chamber design. Finally, the development trend of research in this field was prospected and some sugges-

tions for further research were given.
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Fig.1 Schematic diagram of single particle model for

evaporative combustion of slurry droplets
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Fig.2 Evaporation mechanism of slurry droplets
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Fig.3 Micro-explosion mechanism of slurry droplets
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Fig.4 Evaporation model of nano-fluid droplets
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Fig.5 Evaporation rate of aluminum/heptane nano-fluid

droplets with ambient temperature
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