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Cavitation Flow of DDCL-PODE Mixed Fuel in a Nozzle
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Abstract: [Purpose] In order to study the potential application of the diesel fuel direct coal liquefaction
diesel (DDCL) and polyoxymethylene dimethyl ethers (PODE) mixed fuel in marine diesel engines,
[Method] the volume of fluid (VOF) method is adopted to simulate and study the influence of different
fuels, nozzle hole conical and the angle between the nozzle hole and the needle valve axis on the cavitation
flow in the nozzle. [Result] The results show that the cavitation intensity in the nozzle hole with a larger
angle between the needle valve axis is greater, while there is no obvious cavitation in the nozzle hole with
an angle less than 60°. The gradually converging nozzle hole can effectively suppress cavitation and has
good flowability and low turbulence intensity. With the increase of PODE content, the density of the mixed
fuel increases, the cavitation, turbulence intensity and flow loss in the nozzle hole decrease, and the
effective flow area increases. The mass flow rate of DDCL is lower than that of petrochemical diesel. After
blending the same volume of PODE, the mass flow rate of the former increases by 6.2% and is higher than
that of petrochemical diesel. [Conclusion] The blended fuel of PODE-coal direct liquefaction diesel can
reduce the internal flow loss of nozzle orifices, improve the flow performance of the orifices, and increase
the mass flow rate.
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Tab. 1 Parameters of Each Spray Hole

WEALSH | 1% | 2# | 3% | 4 | SH | o#
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K /mm | 1.103 | 1.097 | 1.112 | 1.135 | 1.144 | 1.128
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Fig. 2 Needle Valve Lift Curve and Internal Flow Computation Domain of Nozzle
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Tab.2 Fuel Properties
ZH DIESEL DDCL PODE DP20 DP50
B (20 C) /(g/em’) 0.848 0 0.845 8 1.040 0 0.884 6 0.9429
i (20 °C) /(mm%s) 4.068 4 2.605 2 1.300 0 23436 1.952 1
FHK S (20 ‘C) /(mN/m) 29.35 29.10 29.50 29.18 29.30
WAZERIE (20 C) /(kPa) 12.000 0 <7.000 0 0.193 1 5.638 6 3.596 6
RVAY ] 55.00 40.50 76.00 47.60 58.25
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Fig. 4 Comparison of Quality Flow Rate Results and Cavitation Comparison Between Experiments and Simulations
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