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2D Simulation of a wedge impact problem into the Newtonian and Herschel
Bulkley Dilatant non-Newtonian fluids, using WCSPH method
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ARTICLE INFORMATION ABSTRACT

Original Research Paper The impact problems associated with water entry have important applications in various aspects of
Received 17 November 2017 naval architecture and ocean engineering. Also the calculation of impact force is favorable to many
Accepted 17 February 2018 researchers. The purpose of this study is to simulate the impact problem of a wedge into the Newtonian

Available Online 15 March 2018 and also Herschel Bulkley dilatant non-Newtonian fluids using the Weakly Compressible Smoothed

Particle Hydrodynamics (WCSPH) method. Some non-Newtonian fluids, such as dilatant or Herschel

Ki ds: b . . . . N . N
,rﬁgfgroiawedge Bulkley dilatant fluids can resist against the wedge entry due to their shear thickening effect. In this
non-Newtonian fluid research a prediction and correction algorithm is used to solve the governing equations. Density
Herschel Bulkley Dilatant correction and also artificial viscosity (which is used only in Newtonian fluids) are used to prevent the

WCSPH method

: numerical instability. To show the validation, ability and robustness of the generated code to capture the
Repulsive force

free surface in Newtonian and non-Newtonian fluids, the dam break problem with the image boundary
condition is simulated. After validating the code and the used method, the impact problem of a wedge
with Monaghan repulsive force boundary condition in Newtonian and Herschel Bulkley Dilatant non-
Newtonian fluids are investigated and the results of force, pressure coefficient and velocity of the wedge
are presented and compared with experiments and also with each other. To save time, the initial values
of hydrostatic pressure are imposed as an initial condition of the fluid.
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fluids versus time
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Fig. 15 The comparison of vertical force exerted on the wedge in the
four type of Herschel Bulkley Dilatant fluid and Newtonian fluid versus
time
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Table 3 The comparison of maximum pressure coefficient of the four
type of Herschel Bulkley Dilatant and Newtonian fluids
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Fig. 18 The Pressure field and free surface deformation of the fluid 2
at t = 0.024 second
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