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Delft3D initialization

"B CWindonsioseraami ~ == - Using a Windows operation system,
Microsoft Hindows L[Version 6.1. /601l

Copyright (c) 2009 Microsoft Corporation. All rights reserved. ; Start the DelftBD program

C:NUserssecsimmo?> cd C:Ndelft3d\win32

Cindelft3d\win32> d3d_menu.bat

- From the Windows command line,
run d3d_menu.bat
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Delft3D Documentation

* SNL-Delft3D-CEC is derived from the original Delft3D FLOW module,
thus most of D3D usage can be applied.
 D3D FLOW Manual :
http://content.oss.deltares.nl/delft3d/manuals/Delft3D-
FLOW User Manual.pdf

« This tutorial will go into the usage of the turbine module implemented
specifically in SNL-Delft3D-CEC.
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Setting Things Up

B3 Delft3D VERSION_NUMBER - [C:/Windows/system32] BEIEE)
 Select a working directory
were all files from this Information Information and version numbers
tutorial will be saved = Grid and bathymetry
Flow Hydrodynamics (induding morphology) J
Wave Waves (standalone)
Water Quality Far-field water quality
Utilities Delft3D Utilities

Exit N\ | Exit Delft3D menu

| Select working directory |
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B3 Select working directory

%-ﬂ- Desktop » - | +3 | | Search Desktop 0o |

Organize « Mew folder - (7]
g | FITE TOTIEr B[ rueTomer g
.0 Favorites & . . '
Bl Desktop Autopest L Chilworth Dump
& Downloads | File folder §E File folder
“E--_‘] Recent Places ~ ~
Chilwerth Graphics ! Chilwerth Single Delft3D
- I | | File folder i File folder
= Libraries
2 Documents 1= D3D_Tutorial - Data Packet - Chilworth
J’ Music p Filefolder 5 File folder
[ Pictures .
‘ Videos ; Data Packet Yfremer Delft Tutorial
E E File folder | Filefolder
1M Computer -
£ Local Disk (C) Delft3D Flume Model
T File folder  File folder
€l Network i I - - . s ™ e e e i

Folder: D3D_Tutorial

Select Folder ] ’ Cancel

» Create and select a new folder

(Fi17) Sandia National Laboratories
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Creating a Grid

B Delft3D VERSION_NUMBER - [C:/Windows/system32] =B % [ & Gridand bathymetry - [.../Nicklas_Keller/Desktop/D3D_Tutorial] o= | =]
Information Information and version numbers [ RGFGRID ] oundary fitted grid generation
Grid and bathymetry CKIM Data interpolation to computational grid
Hydrodynamics (induding marphology) ] [ ] Grid aggregation program
|
[ Wale ] Waves (standalong) [ ReportlRGFGRID ] View report from grid generation
|
[ Water ‘l‘-'a"t‘.r‘ ] Far-field water quality [ Repor f§QUICKIN ] View report from data interpolation to computational grid
|
[ Utiies | Delft3p utiities
Exft ] Exit Delft30 menu Refurn ] Return to Delft3D menu
’ Select working directary [ Select working directory

» Select Grid e Select RGFGRID
(F117) Sandia National Laboratories
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= 3 I

|2 RGFGRID - [--unnamed--] EI@

File Edit Operations View Co-ordinate System  Settings  Help

gexXxlP odogRBRER XY FBEEBENLER

« Select Operations>Create Rectangular or Circular Grid

r ! Create Rectangular or Circular Grid... (% |[=] |
Number of Gridcels n -Directonf 51 ) « We will build a straight flow channel with flow from east to
tumber of Grd el Drecto 11 west. It will be 110 m across and 510 m long. We will use
o B an odd number of cells in each direction so that MHK
orgn X [r] : devices can be centered.
Origin ¥ [m] 1
Rotaton et fdeg] : * M-direction = 51, N-direction = 11,
- Delta X, Y = 10, 10, (grid spacing)
e el s and the Origin X, Y =1,1
Uniform N-Fraction [] 1
Maximum Size / Delta ¥ [] 5 e CIle OK
B —

Choose menu option | | X,¥: 6471067, 1380350 | |




B RID - [51:01] [SE]E=]

File [dit Operations View Co-ordinate System  Settings  Help

a5 & abcB@e@ - » rrrEEPEDE YL AR

— « Save Projectas D3D

L AR -

» The grid file types
created by RGFGRID
are .d3d, .grd, and .enc

[[1XY: 494344, 24996 Cartesian| |
A |"l'|' Sandia National Laboratories



Flow

B4 Delft3D VERSION_NUMBER - [C/Windows/system32] BT

Information Information and version numbers

 Close RGFGRID and select Return

Grid Grid and bathymetry

degdynamics (induding morphology) ] « This will put you back in the main
Delft3D menu

Wave Waves (standalone)

Water Quality Far-field water quality o
\ .
Utilities Delft3D Utilities Select Flow
Exit | Exit DelftaD menu

| Select working directory

(1) sandia National Laboratories
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/ Ed Hydrodynamics (including morphelegy) - [../delft3d/tutorial]
-

Wave input

Start

start DD

RemotedLy

QUICKPLOT

Reparts

Batch

Tools

Return

= ==

t file {ind. morphology)

Create or edit WAVE input file

Start FLOW simulation (ind. waves/coupling; single domain)
Start FLOW simulation (ind. waves/coupling; multiple domains)
Remote online visualisation

Postprocessing with QUICKPLOT

View report files

Prepare and start FLOW batch job

Additional tools

Return to Delft3D menu

Select working directory

Flow

» Select Flow input

(1) sandia National Laboratories



[8] DefftzD-FLOW * ==l
File Table View Help I I
Description
Description Enter a number of descriptive text lines [ Max. 10

DE.ﬂTumﬁa. * The default tab in Flow
—— IS a text box where a

Time frame

description of the
experiment can be

Processes

Initial conditions

written.

Boundaries
| Physical parameters | A Enter “Delft Tutorial”
| Numerical parameters |

Operations ° Se|eCt DOmaIn

Monitoring
|Additiuna| parameters | * BOttom “ght corner
| Output | indicates which tab

Flow is currently on.

@ Sandia National Laboratories
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E.] DeIFBD-FL.‘nI"-f* EIEI@. . -
File Table View Help Settlng a Domaln

’ Description l id=p Bathymetry | Dry points | Thin dams|

Domain

Time frame File : ..\D3D_Tutorial ModeND3D.grd . .
 Open the grid and grid
[ 0 id | File : ..AD3D_ Tutorial Model\D3D.enc p g g
Processes PER 9TE EREBSHIE enclosure created by
Initial conditions l Co-ordinate system: Cartesian RG FG RI D
Boundaries Grid points in M-direction: 53 D3D grd
Grid points in N-direction: 13 Layer
Physical parameters thickness D3DenC
Latitude: ICI [dec. deg] el
Numerical parameters . N 1 |33.333333 |+
Orientation: [dec. deg] B
’ Operations ¢ [33.333333 i
Number of layers: D N i « Set Number of vertical

Total: 100  [%] Iayers to3

|Additiuna| parameters

|
[ Monitoring |
|
|

| Qutput

 Select Bathymetry

| o (7) sandia National Laboratories




E.I Def30-HOW* ERCRIES : =
o Setting a Domain

Description Grid | Bathymeiry | Dry points | Thin dams

Domain

» Set Bathymetry to a
Uniform Depth of 9

1 File Open File : Filename unknown meterS

Time frame

Processes

Initial conditions

Boundaries VYalues specified at: Grid cell centres

Physical parameters @ Grid cell corners ° CIICk on Tlme frame

Numerical parameters Cell centre values computed using: |Max

Operations

Monitoring

Additional parameters

Output

| | Domain - Bathymetry @ Sandia National Laboratories
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[»] Delft2D-FLOW - C:\Users\csimmo'\Desktop\D3D_Basics\Files\D3D.mdf = B (=3 ‘
File Table View Help

* Simulation Time Frame

Description Uil s
Domain Reference date [dd mm yyyy]
Time frame . . . .
Simulation startime (2907 2015 00 00 00 | [dd mm yyyy hh mm ss] e Let’s simulate 30
Processes - .
Simulation stop time |29 07 2015 00 30 00 | [dd mm yyyy hh mm ss] minutes Wlth a 0001
_L; Initial conditions Second tlme Step
Boundaries Lime step )
Physical parameters
Local time zone [LTZ) +GMT . .-
—|-Nmri'm: TETETIT= : D ¢ CIle on Inltlal
GMT = Local time - LTZ

| Monitoring

| Additional parameters

|
|
l Operations l COHdItIOﬂS
|
|
|

| Qutput

@ Sandia National Laboratories
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[8] Delft3D-FLOW - C:\Users\Nicklas_Keller\Desktop\D3D_Tutorial\D3D.mdf * (=] = [[=] =

D Setting Initial

Description Initial conditions Lo
| | Conditions
Domain Uniform values - Select file
Time frame File :
Processes
Initial conditions * Set |n|t|a| Water
Water level [m]
p— Boundaries ICI Ievel equal tO O
Physical parameters mEterS
|Nw| -
- » Select Boundaries
perations
Monitoring

Additional parameters

Qutput

@ Sandia National Laboratories
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-

Description

Domain

Time frame

Processes

Initial conditions

Boundaries

Physical parameters

Numerical parameters

Operations

Monitoring

Additional parameters

Output

E] Delft30-FLOW - Ch\Users\Micklas_Kellef\Desktop\D3D_TutoriahD30.mdf *
File Table Wiew Help

Boundaries

Upstream -

Downstream

Flow conditions

Type of open boundary [quantity] :

Reflection parameter alpha:

Forcing type:

VYertical profile for hydrodynamics:

[

Edit flow conditions

]

Section name

|Up5trt:am

i
Wi

Total discharge

T—

’Time-series

’Lugarithmic

In Boundaries, select
add

Title the section name
upstream, and assign
the following: M1=1,
N1=2,M2=1, N2=12

Under flow conditions,
change the type of
open boundary to Total
discharge and the
forcing type to Time-
series

Select Edit flow
conditions

.
Flow

r1| Sandia National Laboratories
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E Boundaries : Flow Conditions |mESm|

Table
Boundary: Upstream
Quantity: Total discharge

Forcing type:  Time-series

Yertical profile: Logarithmic

Time Discharge

dd mm vvyy hh mm s [m3}s] ¢ Set dlSCharge
290720150000 00 /990 volumetric flow rate to

2907 2015 00 30 00 990
990 m3/s
* Close this box

m

.1

Close

& (7] sandia National Laboratories
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Description

Boundaries l

Domain

Time frame

Processes

Initial conditions

Boundaries

Physical parameters

Mumerical parameters

Operations

Monitoring

Additional parameters

Qutput

E] Delft30-FLOW - Ch\Users\Micklas_Keller\Desktop\ D30 _TutorialD30.mdf *
File Table View Help

Upstream -
[ Add ||

Section name

Open { Save

|Duwnstrt:am

Wi
M 53

Flow conditions

vz |
N

Type of open boundary [quantity] :

lWatt:r lewvel

Flow
Select Ad

Heflection parameter alpha:

T

Forcing type:

’Time—series

’)

VYertical profile for hydrodynamics:

[ Edit flow conditions ] <=

Boundaries

Title the section name
downstream, and assign the
following: M1=53, N1=2,
M2=53, and N2=12

Make sure the type of open
boundary 1s “Water level”,
and change the forcing type
to “Time-series”

Select “Edit flow

conditions” for Downstream
boundary. Set “Begin” to 0.

Select Open/Save

@ Sandia National Laboratories




[¥] Boundaries : Flow Conditions

Table
Boundary: Downstream
Quantity: Water level

Forcing type:  Time-series

Vertical profile: n.a.

Time
dd mm yyyy hh mm ss

29 07 2015 00 00 00

2907 2015 00 30 00

m

4

Close

Set “Begin” and “End” to 0.

Close this box

E] Delft3D-FLOW - C:\Users\Nicklas_Keller\Desktop\D3D_Tutorial\D3D.mdf *

File Table View Help

Description

Domain

Processes

Initial conditions

l
l
| Time frame
l
l
l

Boundaries

[Numerical parameters

Boundaries

Upstream -
(Open / Save

Flowll conditions

Select “Open/Save” to save
these files in order to
implement them in your
simulation.

I Operations

I Monitoring

[Additional parameters

|
|
|
|
|
|
| Physical parameters |
)
|
|
|
|

I Output

Reflection parameter alpha:

Forcing type:

Vertical profile for hydrodynamics:

[ Edit flow conditions

ssppe of open boundary [quantity] :

Section name

|Downstream |

Mis3 | N2 |
M2 [53 | N2 [12 |

’Water level v]

C—

e ==

Boundaries

(F117) Sandia National Laboratories



E] Open/Save Boundaries

Boundary definitions F I OW
B

Filename: CAUsers\Nicklas Keller\Desktop\D3D_Tutof?

« Save Boundary definitions and
Time-series flow conditions as
D3D.bnd and D3D.bct,
respectively

Astronomical flow conditions
Open Save
Filename: Filename unknown
Astronomical corrections
Open Save

Filename: Filename unknown

 Close and select Physical
Parameters

Harmonic flow conditions
Open Save
Filename: Filename unknown

QH-relation flow conditions

Open Save

Filename: Filename unknown

Time-series flow conditions

Open ] [ Select file ]

Filename: CAUsers\Nicklas Kelle\Desktop\D3D_TutorialD3D.bct
Transport conditions
Open Select file Save

Filename: Filename unknown

[ Close ]

(F117) Sandia National Laboratories
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E] Delft30-FLOW - Ch\Users\Micklas_Keller\Desktop\D3D_TutoriahD30.mdf *

File Table Wiew Help

Description

Flow

Domain

Time frame

Processes

Initial conditions

Boundaries

Physical parameters

Numerical parameters

Operations

Monitoring

Additional parameters

Output

Constants Fluughnt:ss; Eiscusity <
_—

Bottom roughness

@ Uniform U |u.uu35 | V- |u.111135

) File Select file

File: Filename unknown

“Wall roughness

Slip condition: [Fmﬂ vl

Houghness length: ICI [m]

| Physical parameters

Select Roughness

Set Roughness
formula to Z0

Select Uniform,
setting: U=0.0035 and
V=0.0035

Select Viscosity

(r17) Sandia National Laboratories



[#] Delft3D-FLOW - C:\Users\Nicklas_Keller\Desktop\D3D_TuteriahD3D.mdf * (o] @ |[=] - i
File Table View Help FI

Description Constants | Roughness | Yiscosity

Domain Background horizontal viscosityfdiffusivity

@ Uniform

Time frame

Horizontal eddy viscosity ||]_|]1 | [m2{s] e Set Honzontal eddy
viscosity to 0.01 m?/s

Processes

Initial conditions = = .
) File Select file

Boundaries File : Filename unknown

Physical parameters o o 2D G e /  Set Vertical eddy viscosity to

"] Subgrid scale HLES Edit 0.000001 m2/s

Background vertical viscosityfdiffusivity

Operations

Vertical eddy viscosity |l]_|]|]l]|]l]1 | [m2}s]

Monitoring

__—* Under Model for 3D _
turbulence, Select k-Epsilon

Additional parameters

Output

Model for 3D turbulence

) Constant O kL

 Select Numerical parameters

! Algebraic @ k-Epsilon

| | Physical parameters @ Sandia National Laboratories
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E] Delft20-FLOW - Ch\Users\MNicklas_Keller\Desktop\D30D_TutoriahD30.mdf *
File Table View Help

Flow

Mumerical parameters

Description
Domain
Drying and flooding check at: @ Grid cell centres and faces
Time frame ) Grid cell faces only

Processes

Depth at grid cell faces:

Initial conditi
L Threshold depth: 01 m
Boundaries Marginal depth: 999  |[[m] o Make syre

Physical parameters Smoothing time: “Smoothing time,,
T Advection scheme for momentum: |S O mmutes

Threshold depth for critical flow limiter:

Operations

Monitoring < ¢ SEIECt MOnItOI’Ing

Additional parameters

Qutput

(1) Sandia National Laboratories
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E] Delft3D-FLOW - ChUsers\Micklas_Keller\Desktoph D30 _TutorialD30mdf *
File Table View Help

Description

Domain

Processes

Initial conditions

|
|
l Time frame
|
|
| Boundaries

lNumericaI parameters

l Operations

l Monitoring

lhdditiunal parameters

|
|
|
|
|
|
| Physical parameters |
|
|
|
|
|

l Qutput

Observations | Drogues | Cruss—secﬁuns|

Flow

MearQutlet
Turbine Delete

Save

- File : ..\Desktop\D3D_ TutorialD3D.obs

Mamef|Nearlnlet M

e Select Add to add

N

monitoring point within
grid

* Name this monitoring
cell Nearlnlet with M=3,
N=7

Monitoring @ Sandia National Laboratories




[¥] Delft3D-FLOW - C\Users\Nicklas_Keller\Desktop'D3D_Tutorial\D3D.mdf * (o=@ |[=]
& File Table View Help

Flow

Description Observations | Drogues Cruss—sectiunsl

Domain

Time frame Nearlnlet - F  Select Add

Processes Turbine
Initial conditions

Boundaries

.

_  Name this

Physical parameters - File: ..\Desktop\D3D_Tutorial\D3D.obs

: monitoring cell
Mumerical parameters

ML

M=50, N=7

Monitoring

Additional parameters

Output

@ Sandia National Laboratories

| Monitoring




[8] Delft3D-FLOW - C:\Users\Nicklas_Keller\Desktop\D3D_TutoriahD3D.mdf * ol = |[=
S File Table WView Help
Description Observations | Drogues Cruss—secﬁuns|
Domain
Time frame Mearlnlet " <=
MNearOutlet
Initial conditions m
Boundaries
Physical parameters - File: ..\Desktop\D3D_Tutorial\D3D.obs

Numerical parameters

Operations Name JTurbine

Monitoring

Additional parameters | <

Qutput

M7

N ]

Monitoring

Flow

Select Add

Name this
monitoring cell
Turbine with
M=17, N=7

Select Save and
save as D3D.obs

Select Additional
parameters

(1) Sandia National Laboratories




D] DfBD-LGw - C:\Users\Nicklas_Keller\Desktop\D3D_TutoriahD3D.mdf * (o] = |[=] _
Additional Parameters

File Table Wiew Help

Description Additional parameters . .
_ (Adding a Turbine)
Domain
Keyword Yalue
Time frame Filtrb [#turbines.ini# |=
Processes A
Initial conditions [ — ] ’ SeIeCt add
= [ Delete ]
Boundaries -
« Set keyword = Filtrb

Physical parameters
Mumerical parameters m A SEt Value —

Operations #turbines.ini#

Monitoring
Additional parameters * SE|eCt Output

| Ouput ||
* Next, we will look at
the turbines.ini file

within a text editor.

@ Sandia National Laboratories
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Turbines.ini file

E turbines.ini - Notepad
File Edit Format Wiew Help
[TurbinerFileInformation]

* Copy the “turbines.ini” and “curves.trb” files located in the sample
[ceneral]. o o0 T %0 file directory into the D3D Tutorial directory you’ve created.

curvesrFil = #curves.trb#

[Turbine]
Name = #Tutorial Turbine#
xvioe ig,aﬁ « Although no modifications are necessary for this case, we will
orlentation = - - - -
vertros = #fixeds now walk through the components of the turbines.ini file.
ThrustCurve = #Turbine Type 1#
PowerCurve = #Turbine Type 1#
NDiaDistdvel = 1.0 . e e .
getap - .03  The turbines.ini file positions the turbine, sets the turbulence
Cens 2.2 model, and allows for additional turbulence control.
TurbineModel =1

Turbulencemode]l = 1

* Turbines.ini i1s an ASCII file which can be edited in a text editor.

* The curves.trb file contains the power (Cy) and thrust (C-)
coefficients for the turbine.

@ Sandia National Laboratories
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" | turbines.ini - Notepad
File Edit Format View Help

Turbines.ini file

[TurbineFileInformation]

Fileversion = 01.00
[General]
curvesFil = #curves.trb#

[Turbine]

Name

D1 ameter
X¥YLoc
orientation
VertPos
AxisLevel
FUsTCUrve
PowerCurwve
NDiaDistdvel
Beta_p
Beta_d

Cepd

Cepl
TurbineModel
TurbulenceMode

#Tutorial Turbi

176,56
180
#ixed#
-4.5
urbine Type 1#
#Turbine Type 1#
1.0

.0

3
1.2
4
5.2

1

1

“CurvesFil” links to curves.trb file specified.
“Name” is any name you choose.

Sets the location of the turbine
« “fixed” is a constant (X,y,z) location
* “floating” has a fixed x and y but z moves with
sigma layer (see Delft 3D manual for sigma layer)

“AxisLevel” sets hub height of turbine.

« Water level is z =0 m, positive above water
surface.

c::)samﬁahhﬁonmlabonmmﬁn



" turbines.ini - Notepad
File Edit Format View Help

[TurbineFileInformation]
Fileversion = 01.00

[General]
CurvesFil

#curves. trb#

[Turbine]
Name
Diameter
X¥LocC
orientation
VertPos

9
176,56
180
#fixed#
I._.

#Tutorial Turbine#

ThrustCurwve

Powercurve rbine

o
e

=u==u=|
— o

Beta_p
Beta_d

Cepd

Ceps
Turbinemodel
TurbulenceMode

u
u
U

.05
.2
.2

1
1

rbine Type 1#

e 1#

Turbines.ini file

ThrustCurve and PowerCurve reference “table-name”

In curves.trb file.

(7] sandia National Laboratories




Turbines.ini file

ijt"rhi"_ﬁ'i“i' Notepad o “NDiaDist4Vel” is Number of Diameters Distance for

File Edit Format View Help .

[TurbineFileInformation] VGlOCIty

: F'i'I%-’EFS'i on = 01.00

Genera

rTuroimessFil - = #curves.trbs « If TurbineModel = 0, the momentum extraction of the turbine
Name . fTutorial Turbine# is calculated using an upstream reference velocity determined
ﬁrl{gﬁtaﬁ on - ig[ﬁ}, 6 by NDiaDist4Vel
vertPos 'I = #:E'i };Ed#
AXisLeve = -4,
Thrustcurve = #Turbine Type 1# « |f TurbineModel = 1, the momentum extraction of the turbine

FPowercurve #FTurbine e 1# ) ’ _ : ] _ )
Cpfaistavel = 1,0 ) Is calculated using velocity at turbine and NDiaDist4Vel is

Beta_p 05

Beta_d - 1.2 i
Cepa Tl |gnored_. i | |
— ) « This option is useful for one turbine and when using
Turbulencetiodel =1 turbine arrays where upstream velocity is not well-
defined
(r17) Sandia National Laboratories
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Turbines.ini file

3 turbines.ini - Notepad
File Edit Format View Help
[TurbineFileInformation]

TurbineModel = 0, Upstream velocity turbine model.

Fileversion = 01.00 1
[GEHEE?JFJESF'H = #curves.trb# ) Ft = E:DACTUOZO
T e  srutorial Turbines «  Where the force of the turbine is a function of density,
A turbine area, coefficient of thrust, and ambient upstream
Srepsarion = 280 eds velocity.
A ettorve = Frucbine Type 1# « TurbineModel = 1, disc velocity turbine model.

PowerCuryve #Turbine e 1# 1 I 1712
S 5257 s T — * Fe=3pACrU;

Beta_p 05

Beta_d - i.2 PR G s
cop Z T = "1+ /i-cC7

— 1 I - - - -
TurbulenceModel = 1 « Where the force of the turbine is a function of density,

turbine area, modified coefficient of thrust, and velocity
at the turbine (disk).

Roc, T., Conley, D. C., & Greaves, D. (2013). Methodology for tidal turbine
representation in ocean circulation model. Renewable Energy, 51, 448-464.)

b & @ Sandia National Laboratories
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L/ Turbines.ini file

E turbines.ini - Motepad

#Turbine Type 1# o Sk — %C'II"(BPUS _ BD Uk)

Fle Edit Format View Help « TurbulenceModel = 0 no turbulence source or sink is
TurbineFileInf T | I
[ urF;qEV;rgmnorEaﬁ?gg} applied at the turbine. _
[GEHEE?VASF'H = #curves.trb# ) BP’ BD’ C84’ C85 are lgnored
[Turbine]
Name = #Tutorial Turbine#
Diameter -5 « TurbulenceModel = 1 uses Rethore turbulence model
orientation = 180 * Bp Pp, C.4 C.c adjust source terms added to k-¢
vertPos = #ixed# : ]
AxisLevel = -4.5 model at turbine location as follows:
ThrustCurve = #Turbine Type 1#
PD'I.I:i'EFl'.I:LIFVE =

_ 1 / 8 3
] * Sg= ECT (CSABP;U — CesPp US)
ch =1 . (L =4lyitlr
TurbulenceMode] = 1 ] T 1+ /1_CT

* Where U is velocity, k is turbulent Kinetic energy
(tke), ¢ is dissipation of tke, C7 is the modified
coefficient of thrust.

Rethore, P. E. M., Sgrensen, N. N., Bechmann, A., & Zahle, F. (2009, March).
Study of the atmospheric wake turbulence of a CFD actuator disc model. In 2009
European Wind Energy Conference and Exhibition.

@ Sandia National Laboratories




Curves.trb file

second column with second parameter ‘thrust coefficient’
and third column with third parameter ‘power
coefficient’.

E{UWE.tlh- Motepad = |- E= ”.é]
File Edit Format Wiew Help
table-name "Turbine Type 1 ) -
parameter “velocity | unit "[m/s]’
parameter "thrust coefficient ° unit "[ - ]°
parameter "power coefficient | unit "[ - 1°
-99.0 .902044B81 .9 -
-3.0 .90264481 .9 « After opening curves.trb, make sure “table-name”
-2.0 .90Z264481 .7 e
1.0 .90264481 .5 matches the values specified for ThrustCurve and

0.0 .90Z26d4481 .1 : : iNi

10  andeadsi s PowerCurve found in turbines.ini.

2.0 .902e6d4481 .7

3.0 .90264481 .9 . . ¢ e
99.0 90264481 .9 * First column matches with first parameter ‘velocity’,

==

=
=]
&
O
_|
O
o

« Each row of data represents velocity with corresponding
thrust and power coefficients at that velocity.

 In this example, C+ is constant while C; varies.

S
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. F
E] Delft30-FLOW - C:\Usersh\csimmaot\Desktoph D30 _Basics\Files\D3D.mdf

_

File Table View Help

b

Description

Domain

Time frame

Processes

Initial conditions

Boundaries

Physical parameters

Mumerical parameters

Operations

Monitoring

Additional parameters

Qutput

Storage | Print |Details|

FLOY simulation times Start time:
Stop time:
Time Step [min]:

Store map results
dd mm yvvv hh mm s5

Start time 29 07 2015 00 00 00 |
Stop time 29 07 2015 00 30 00 |
merval [ |imin] |

["| Fourier analysis

Select file

2907 2015 0000 00
2907 2015 00 30 00

o.om

Store communication file :
dd mm vwyw hh mm ss

129 07 2015 00 00 00 |
129 07 2015 00 30 00 |

Start time

Stop time

Interval

[ Online visualisation

[ Export WAQ input

Edit WAQ input >>

Output ‘

Data Output

Return to the D3D Flow
GUI and select the Output
box.

Make sure the start and stop
times are indicated to run
for 30 minutes

Assign these values.

Store map: interval = 2 min,
history interval=10 min
Store communication file:
Interval = 5 min, restart

int.= 10 min.
Select Print tab
¥ Sandia National Laboratories




."E] Delft3D-FLOW - C\Users\csimmo'\Desktop\D3D_Basics\Files\D3D.mdf = B |3
File Table View Help Data Output
Description Storage  Print | Details
Domain
FLOW simulation times Start time: 2907 2015 00 00 DO
Time frame Stop time: 29 07 2015 00 30 00

Time step [min]: 0.001

Processes
_ « Make sure start and
Initial conditions Print history results: Print map results: .
Ny stop time are set for
Boundaries mm yyyy hh mm ss dd mm yyyy hh mm ss )
Start time 29 07 2015 00 00 00 | E 30 minutes

Physical parameters

Stop time  [29 07 2015 00 30 00 |

Mumerical parameters Interval |:| [min]
Qncrations  Set Print History

i interval to 1 minute

Monitoring

| Add | | Delete |

Additional parameters

dd mm yyyy hh mm ss
Output | |

@ Sandia National Laboratories
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8] Delft3D-FLOW - C:\Users\Nicklas_Keller\Desktop\D3D_Tutorial\D3D.mdf BIELE -_—

File || Telmm—mm———— I -
Saving Your File
Descontion Enter a number of descriptive text lines [ Max. 10
Domain Delft Tutorial
Time frame
» Select File>Save MDF As
Processes

Initial conditions

e Save as “D3D.mdf”

Boundaries

Physical parameters

Numerical parameters

Operations

Monitoring

Additional parameters

Output

9 (F117) Sandia National Laboratories
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B s =
S @ =] Running a Flow Model

Bl Hydrodynamics (including morphology) - [.../delft3d/tutorial]

_ _ |  After saving the MDF, return to
| Flow input | Create or edit FLOW input file {(ind. morphology)
the Flow menu
Wave input | Create or edit WAVE input file
“gmrt FLOW simulation {ind. waves/coupling; single domain) o Select Start
Start DD Start FLOW simulation (ind. wawves/coupling; multiple domains)
RemoteQLY Remote anline visualisation
QUICKPLOT Postprocessing with QUICKPLOT
Reports View report files "1 DeM3D-FILSEL 50000 BEEE |
Batch Prepare and start FLOW batch job g:li?t?rﬁ? %T: E&Edu?rrent directory
o o ) +
Tools Additional tools -
N )
Return Return to Delft3D menu
Sclecimorkinn, deeckony  Browse to find the correct
.mdf file
« Select OK

@ Sandia National Laboratories




L/ R _

& Delft3D - [D3D] - running computational program E@ R u n n i ng a- F I OW M Ode I

File
Standalone FLOW computation

Starting Delft3D-FLOW computation ... B - -

-------------------------------------------------------------------------------- -+ Atthis point, the model should be
Deltares, FLOWZD3D Version 6£.01.01.000000, Jun 11 2015, 17:47:10 - - -
flow2d3d.dll entry Flow2D3D::Run = running. Run time: ~3 min.

Part T — Imitiali=zation Time Dep. Data module... -

runid : DSD « Upon successful completion of run,

Part II - Creating intermediate file=... -

Part III - Initiali=zation of the Execution module... We Can nOW pOSt process thlS

Part IV - Reading complete MD-file... - -

Part WV — Initiali=sation & checking input... |nf0rmat|0n.

Part VI — Inmitiali=sation & checking =second part...

Part VII Initiali=sation output...
Part VIII Start Simmlation... 5 5
 If file fails to get through Parts I-VIII,
Time to finish 0=, 0.0% completed, time steps left 100 5 c
Time to finisn 3s,  1.0% completed, time steps left 93 check directory for td-diag-casename
Time to finish 2=, 2.0% completed, time =steps left 98 5 5
Time to finisn 1s,  3.0% completed, time steps left 97 and tri-diag-casename, where
Time to finish 1=, 4.0% completed, time =steps left 96 o
Time to finisn 1s,  5.0% completed, time steps left 95 casename is the name of your .mdf
Time to finish 1=, 6.0% completed, time =steps left 94 5
Time to finish  1s, 7.0% completed, time steps left 93 il flle
4 F

 tri-diag-casename is always available
and displays simulation summaries.

L) 2 (1) Sandia National Laboratories
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Post Processing with QUICKPLOT

[ & nydrodynamics (including morphalogy) - [../basicmodeltutorial] o e S |
[ Flow input ] Create or edit FLOW input file (ind. morphology)
[ Wave input ] Create or edit WAVE input file
[ Start ] Start FLOW simulation {ind. waves/coupling; single domain)
[ Start DD ] Start FLOW simulation (ind. waves/coupling; multiple domai
[ RemoteOLV ] Remote online visualisation

QUICKPLOT Pas

Mg with QUICKPLOT

Reports View report files

[

Batch

] Prepare and start FLOW batch job

[

Toals

] Additional tools

[

Return

] Return to Delft30 menu

[ Select working directory

After the model has completed running,
close the window and return to the main
menu and click “Utilities”.

Select QUICKPLOT.

QUICKPLOT is a post-processing tool
that utilizes MATLAB plotting to display
various plots.

MATLAB does not need to be installed
on your computer in order to run
QUICKPLOT.

(1) Sandia National Laboratories




i3 Delft30-QUICKPLO

Ma_u Window  Help
Poum d Cee¢up| L0k
@l
| 8 @
Domain | v|
| ]
Subfield | v|
Time Step [ AN | |
[] show Times -
M range and N range v| |K range v|
M Can | |
N Can | |
K Can | |

| Define var. | | AddtoPiot | | Quick View |

— . Select File

- Select Open File

QUICKPLOT




- Select data file to open ... @
O{\_/‘ | % My Documents ¢ D3D Tutorial » D3D_Tutorial_Medel - |&,-| | Search D30 Tutorial Model L0 |
Organize « Mew folder =~ O @

Y Favorites Mame Date modified Type Size

7 com-D3D.dat

12/472015 5:58 PM DAT File 423 KB
1| trih-D30.dat i

4 Libraries 12742015 5:58 PM DAT File A4 KB

2 Simmons, Christopher
1% Computer

?j Metwork

File name: trim-D30.dat

= |Delft3D Output Files (*.dat;*.adi -
s e——

QUICKPLOT

Open “trim-D3D.dat”

Be sure to open the trim-D3D.dat rather
than the trih-D3D.dat.

The “trim-D3D.dat” file contains output
data at all cell nodes and faces written out
at each time step specified in the “Store
map results” section of the Data Output.

Since we specified a two minute map
storage interval over a 30 minute
simulation, there will be 15 (30/2) time
steps plus initial time step.

(1) Sandia National Laboratories




QUICKPLOT — Water Level Contour

B Delft30-QUICKPLOT
File Macre Window Help

EETEm B rCe Gupr D

5

- |

| Cilsersiceimmo\Desktop\D30_Basics\Files\trim-030 . dat

Lruing |

water lewel v
Subfield |

- |

Time Step ] A1 | | 18
[7] show Times -
M range and N range v] |I{ range v|
M @] an |1 53
N @ an 7 13
K Al | | - <

Define var. | [(addtopiot | | auick view |

=15 ES . Toview the water level at the final time
step, select water level from the drop down
Axes Type @: bOX
v -

Presentation Type

patches

5|

Dsta unts

m

[] use value Clazses

Colour Limitz

| automatic

-

|:| Symmetric Limits

Colour Map

et

)

Draw Colougbar
HnriszaI

Clipping Values

[g99

- The highest time step was the last
recorded solution.

B - Select Quick View

(Fi17) Sandia National Laboratories




e
QUICKPLOT — Water Level Contour

Bl Figure 3 [==@]=]

File Edit
CETIRES . £ S
- Select Specify Animation Parameters to
- animate.
0.025 . . . . .
29-Jul-2015 00;30:00 - This bar allows viewing at different times.
T —
E - - 1002 %
% 100 E
1= F40.015
E 50 &
T 0.01
0 100 200 300 400 500 GO0
¥ coordinate (m) —
0.005
a

(1) Sandia National Laboratories




QUICKPLOT — Water Level Contour

 Check Loop until Stopped

- Select Continue

l Specify Animation Parameters (O

Output |n|:r output v]

|:| Render in Background | Options |

{ (2 ) () sandia National Laboratories
e



QUICKPLOT - Velocity Contour

Time Step  [] Al |16 18
[7] show Times -
|M range and N range K range |
s
| 13

I

[_quick view |

Fnagn itude b

Presentation Type

|pat|:he.3 v]
mis |

|:| Uze Value Claszes

Colour Limits

manual

Max
Iin

Colour Map

[/] Draw Colourbar

[ B Delft3D-QUICKPLOT [ | —
File Macre Window Help
EEcTm B e gupr LD
| Chillsersiceimmo\Desktop\D3D_Basgics\Filesitrim-D30 . dat - ] Axes Type E]
: || v ]
Component

To view the velocity, select velocity from
the drop down box, and uncheck Time
Step.

Select all M and all N.

Manually enter max and min color limits.

Select Quick View

(F117) Sandia National Laboratories




QUICKPLOT - Velocity Contour

Bl Figure2 == )

File Edit

IR Y

- Select Specify Animation Parameters to

animate.
I 2 . . - . .
254412015 00:30.00 _ = This bar allows viewing at different times.
7 E
e los g
£ 100 E
g 2 . --0.82
00 100 200 300 400 500 600 0.7 2
x coordinate (m) —
06
05

(F117) Sandia National Laboratories




QUICKPLOT - Centerline Velocity

B Delf3D-QUICKPLOT ol ® = ) i ]
File Macro Window Hel - To view a different plot, such as centerline
p -
EEE B e s B velocity, return to the QUICKPLOT menu.
|c:1U5ers.xcsimmnu:nes.ktupman_aasicsm|asxtrim-|:-3tn.dat v] Axes Type E] Select V@IOCity
o |_____________"] |:""ﬂ' t = - Uncheck Time Step.
— :
— | == = - Choose centerline values for N and K.
S Data Units |45 in file - o 1 1
= ot __i Select Quick View
[7] show Times - Flot Coordinate
|path distance v] |
i Colour -
i range and N range v] |K range | Width
M A" |1 | 22 Marker
! a7 | 13 Clipping Values
K a2 N -ss8 |

| Define var. | | Add to Piot |

Export File Type

;ﬂ
L

Tekal file

(F117) Sandia National Laboratories




QUICKPLOT - Centerline Velocity

B Figure 2 oo =] : : :
— - Using this button, you can choose to view

BR[| NAOD| by time or by layers.
29-Jul-2015 00:30:00

11r

=
[lu]
iz

0.85 -

velocity, magnitude (m/s)] —
[
wa

o
o

0.75 -

| | | | | | 1 | |
o a0 1m0 150 200 X500 300 3500 400 450 500

@ distance along cross-section n=7 (m) —

(1) sandia National Laboratories
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B Delf2D-QUICKPLOT
File Macre Window Help

ESEm B Ceau» QA

| C:AUsers\csimmo\Desktop\D30_Basics\Files\trim-030. dat - ]

TimeStep (V] Aj |16 | 16
[ ] Show Times -
M range and N range x| |Krange - |
M @ an |1 s
N A |7 13
K Flan 2 I

| Define Var. | | AddtoPiot | | Quick Animate |

=] B Sl
[7] use Value Classes [A]
Colour Limits ﬂ

|manual

| -

Drfw Colourbar

Herizontal

Clipping Values

o9 |

QUICKPLOT

- To export data, choose Export File Type
- Select Export Data...

- QUICKPLOT will export data according
to selection in the drop down window.

(1) Sandia National Laboratories




Starting Simulation from Restart File

In order to get the most accurate results, we will first need to establish a restart file that we
produced from the first run we made. Return to the flow input menu and select Initial conditions.

[ Delft3D-FLOW - C:\Users\Nicklas_Kelle\Desktop\D3D_Tutorial\D3D.mdf * [o]= =]
File Table View Help
Bl Hydrodynamics (including morphology) - [.../delft3d /tutorial] EI@ l Description l Initial conditions
l Domain l ’Uniform values - Select file
Flow input reate or edit FLOW input file (ind. morphaology) l l
. File :
Time frame
Wave input Create or edit WAVE input file o
TOCESSES
[ Start ] Start FLOW simulation (ind. wavescoupling; single domain)
YWater level : [m]
[ Start DD ] Start FLOW simulation (ind. wavescoupling; multiple domains) Boundaries
[ RemaoteOLY ] Remote online visualisation l Physical parameters l
[ QUICKPLOT | Postprocessing with QUICKPLOT | Numerical parameters |
l Operations l
[ Reports ] View report files [ l
Monitoring
[ Batch ] Prepare and start FLOW batch job [Add | l
itional parameters
[ Tools ] Additional tools l Output l
[ Return ] Return to Delft3D menu
[ Select working directory

itial conditions

| Ry oanﬁ wauunar Laboratories




S

E] Delft3D-FLOW - CUsers‘\Nicklas_Keller‘\Desktop\m D_TutoriahD30.mdf *
File Table View Help

=T Restarting a Simulation

Initial conditions

Description « Change the dropdown menu to
Domain
o “Restart file”

 In the directory where the
fe s N tutorial is located, there should

l
l
l
l
l
l
[ Physical parameters | now be a file that is titled, “tri-
l
l
l
l
l

Initial conditions

|
|
|
| Processes
|
|

Boundaries

[Numerical parameters

rst.D3D.....001000” (This 1s
the restart file for Delft3D)

[ Operations

[ Monitoring

[Additiunal parameters

* Rename this file:
tri-rst.1.001000

[ Output

o Select file tri.rst.1.001000

| ‘ Initial conditions ‘

(1) Sandia National Laboratories
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