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Nomenclature

Greek Symbols

Concentration [£]

Near bed concentration [E]
Concentration of fraction k [£]
Concentration in the bed cell [E]
Concentration in the cell above the bed [E]
Concentration in the cell after merging [E]

Slope angle %]

Y Specific sediment density [E]
B Shear rate [1/ ]
Dissipation of turbulent kinetic energy [7¢C V)]

0 Diffusion coefficient [ 7]
Von Karman constant [E]
Dynamic viscosity [ V]
Effective viscosity (dynamic) [ V]
Kinematic viscosity [ 7]

Eddy viscosity (kinematic) [ 7]
Molecular viscosity (kinematic) [ 7]
Effective viscosity: summation of eddy and molecular viscosity [ 7]

The specific turbulence dissipation rate [1/ ]

0] Pickup flux [E]
Angle of internal friction *]
Volume flux through a face [ 7]

P Shape factor [£]
Density [ 7 ]
Density of fraction k [ /7 ]
Mixture density [ 7 ]

Solids density [ /7 ]

Water density [ 7 ]
Schmidt number [ ]

Shear stress [ ]

Yield stress [ ]

Shields number [£]
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Critical shields number [E]
Critical shields number adjusted for high speed and slope [E]
Roman Symbols
j Mixture flux velocity vector [ 7]
S Surface vector of a face [ 1]
T Viscous stress tensor [ ]
T Turbulent stress tensor [ ]
u Velocity vector [ 7]
u Velocity vector of fraction k [ /7]
u Mixture centre of mass velocity vector [ 7]
u Slip velocity vector of fraction k [ 7]
Constant for rough wall function [£]
Drag coefficient [E]
Mass fraction of k [ ]
Particle diameter [ ]
Pipe diameter [ 1]
4 Bonneville parameter [E]
Mass median particle diameter: diameter for which 50% is finer [ 1]
Hydraulic diameter [ ]
Erosion flux /C V)]
Gravitational acceleration [ 7]
Height of the hopper [ ]
% Height of the bed cell [ ]
% Height of the cell above the bed [ ]
% Height of the cell after merging [ ]
% Height of the water above the overflow [ 1]
%o Height of the water above the bed [ ]
Turbulence intensity [E]
Turbulent kinetic energy [/ ]
Length of the hopper [ ]
Bagnold number [£]
Hindered settling exponent [E]
Porosity [ 1]
Hindered settling exponent for fraction k [£]
Cumulative overflow losses [E]
Overflow flux [E]
Production of turbulent kinetic energy L/7¢ V)]

Pressure
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Buoyant dissipation of turbulent kinetic energy
Dynamic pressure

Flow rate

Flow rate per unit width

Flow rate coming into the hopper
Flow rate going out the hopper
Reynolds number

Reynolds particle number
Sedimentation flux

Time

Depth averaged horizontal velocity
Horizontal velocity

Shear velocity

Non-dimensional velocity near the wall
Hopper load parameter

Sedimentation velocity

Width of the hopper

Vertical velocity

Settling velocity single grain

Vertical velocity of fraction k

Hindered settling velocity

Settling velocity single grain of fraction k
Vertical slip velocity of fraction k

Non-dimensional wall distance
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Introduction

For the Multidisciplinary Project of the master Offshore and Dredging Engineering a literature study is
done about the loading of Trailing Suction Hopper Dredgers. The TSHD is a dredging ship that has a
full sailing capacity and is used to maintain waterways or reclaim land. From the side of the ship, one
or two suction pipes descend to the bottom of the seabed. Due to lower pressure in the pipes, the
material at the bed will be sucked inward and discharged in the hopper.

The performance of such a TSHD is described by its production: the amount of sediment loaded in
the hopper per unit time. Inherent to the production is the sedimentation in the hopper. The material
which does not settle, flows through the overflow. These overflow losses can reach up to 30% of the
total volume dredged.

In section R.1, the flow in the hopper is described. In Paragraph R.2, a review is given on research
about buoyant jets. Research on density current is briefly summarized in Paragraph R.3. Different
relations for settling are given in Paragraph R.4. In paragraph .5, it is explained how to calculate the
sedimentation velocity in a hopper. And in Paragraph R.§, different suspended sediment equations are
given.

Several hopper models exist. All these models have their own assumptions and take into account
the processes in Figure R.3 to a greater or lesser extent. In Paragraph R.7, the different models are
discussed.
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