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Flow and Atomization Characteristics of Blended Fuel in
a Centrifugal Nozzle
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(1. School of Aerorengine ,Shenyang Aerospace University , Shenyang, China, Post Code ;110136
2. Hunan Aviation Powerplant Research Institute, Aero Engine Corporation of China,Zhuzhou,China,Post Code ;412002 )

Abstract: Changes in fuel properties will lead to changes of atomization characteristics. The flow and at-
omization characteristics of ethanol mixed with aviation kerosene in centrifugal pressure atomization noz-
zles were studied. Through the coupled volume-of-fluid ( VOF) and discrete phase model ( DPM) ,the in-
ternal flow and external atomization processes of blended fuel in a centrifugal nozzle under different etha-
nol blending volume fractions were studied. The research results show that when the pressure difference is
constant , the diameter of the air core in the nozzle increases with the increase of the ethanol volume frac-
tion in the blended fuel ,while the thickness of the liquid film is inversely proportional to the diameter of
the air core,and it decreases with the increase of the ethanol volume fraction. The velocity of the nozzle
outlet increases with the increase of ethanol volume fraction; the droplets are formed due to oil film insta-
bility under the influence of the fluctuation of the oil film surface and the aerodynamic force; the distribu-
tion characteristic of droplet diameter of fuel with different blending ratios in the outer atomization flow
field is obtained. As the volume fraction of blended ethanol increases, the average diameter of droplets
gradually decreases.

Key words: centrifugal nozzle ,blended fuel, VOF-DPM coupling, internal flow, external atomization
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Tab. 2 Physical properties of fuels with different

blending ratios

B w/kgs (m-s)™! g/N-m! p/kg - m™?
K100E0 0.001 84 0.026 0 802.0
K95E5 0.001 78 0.025 8 801.5
K85E15 0.001 64 0.025 4 798.5
K70E30 0.001 49 0.025 0 792.1
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