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Safety Moment



Introduction

•Theory Refresher

•Dredge Pumps

•Dredge Pumping System

•The Excel Spreadsheet

•DHLLDV Software – Overview & Installation

•Using the Software

•How Can You Help?



•Chapters 1 – 5 are the theoretical background
• Pressure losses in pipe (Darcy-Weisbach etc)
• Particle settling velocities
• Initiation of motion & sediment transport
• Sand/Shell mixtures

•Chapter 6 is an overview of historical models
• Durand & Condolios, Fuhrboter, Wasp, Wilson, and 

many more!

•Chapter 7 derives the DHLLDV theory

•Chapter 8 presents how to implement the 
model

https://www.researchgate.net/publication/330753872_The_Delft_Head_Loss_Limit_Dep
osit_Velocity_Framework_2nd_Edition

https://www.researchgate.net/publication/330753872_The_Delft_Head_Loss_Limit_Deposit_Velocity_Framework_2nd_Edition
https://www.researchgate.net/publication/330753872_The_Delft_Head_Loss_Limit_Deposit_Velocity_Framework_2nd_Edition
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Theory  - Concentrations
•  



Theory – Head and Pressure

•  



Centrifugal Dredge Pumps

• Pressure and Power 
demand ~linear with 
density
• Efficiency tradeoffs:

• Large passages, few vanes 
to pass solids

• Thick parts for wear life 
and shock tolerance



The Pipeline System
• Starts with an 

entrance
• Consists of alternating 

pipe sections and 
pumps

• Pipe segments have 
varied diameters and 
fittings

• Pumps may be the 
same or different

• Elevations must be 
taken into account



Pressure in the Pipe



From Model to Software



DHLLDV_Framework.xlsm

https://github.com/rcriii42/DHLLDV/tree/master/DHLLDV_Framework_xlsm

https://github.com/rcriii42/DHLLDV/tree/master/DHLLDV_Framework_xlsm


DHLLDV_Framework.xlsm

https://github.com/rcriii42/DHLLDV/tree/master/DHLLDV_Framework_xlsm

https://github.com/rcriii42/DHLLDV/tree/master/DHLLDV_Framework_xlsm


The DHLLDV Software

Open Source
Written in Python
Hosted on GitHub
Tested



Goals
(Why use MY code?)

•Accessible
•Easy to Use
• Importable
•Unincumbered
• Long-lived

•Reliable
•Correct
• Secure
•Verifiable



Accessibility
Hosted on Github

•Public and Private repositories

• Source control

• Issue Tracker

•Multi user workflow

• Security updates

•Wiki & Discussions

https://github.com/rcriii42/DHLLDV

Written in Python (3.10+)
• Simple clear syntax
• “The programmer’s time 

is as important as the 
computer’s”

• Quick write-run-rewrite 
cycle

• “Batteries included”
• Lots of third party 

libraries and tools

https://www.python.org/

https://github.com/rcriii42/DHLLDV
https://www.python.org/


Accessible – Open Source 

• Free redistribution
• Source code available
• Derivatives allowed
• No limitations on use
• Gives back to the community!



Coding Standards

• Underlying framework in SI 
units, viewer does 
conversions

• PEP 8 style guidelines: 
https://peps.python.org/pep
-0008/

• PEP 257 Docstring 
Conventions: 
https://peps.python.org/pep
-0257/

• No type annotations

https://peps.python.org/pep-0008/
https://peps.python.org/pep-0008/
https://peps.python.org/pep-0257/
https://peps.python.org/pep-0257/


What you’ll need:

https://github.com/rcriii42/DHLLDV

https://github.com/rcriii42/DHLLDV


Installation (follow along!)
Assuming you have Python installed!

1. Open command window

2. Navigate to your desired location (root is fine)

3. Clone the repository: 
git clone https://github.com/rcriii42/DHLLDV.git DHLLDV2

4. Create the virtual environment: python -m venv .\venv

5. Start the virtual environment: venv\scripts\activate.ps1

6. Download requirements: pip install -r requirements.txt

7. Run tests: pytest --cov-report term-missing --cov=DHLLDV

8. Start the viewer: bokeh serve .\DHLLDV_viewer\ --show



Code Sample



Using the Software

Slurry Tab
• Pipe Diameter
• Fluid
• Grain size distribution
• Density and Concentration
• i

m
 graph

• E
rhg

 Graph

Pipeline Tab
• Pipeline layout
• Slurry details
• System Head plot
• Minimum Friction Point
• Operating Point
• Pressure Gradeline

Top Bar
• Pipeline chooser
• Unit conversions
• Open/save to Excel
• Stop Button



Unit Tests

• Isolate each part of the program and show that individual parts are correct 

•Write tests before underlying code 

• Tests pass before moving on.



What are we testing?



Code Coverage

•Make sure testing is comprehensive

• Find lines that are not tested

•Currently at 87%

• Low % due to heavy development 
of:
• DriverObj
• PipeObj
• PumpObj



How can You Help?

•Use the Library

•Email problems, requests, and ideas 
Robert.Ramsdell@dredgingresources.net 

•Better: Raise issues: https://github.com/rcriii42/DHLLDV/issues 

•Best: Submit patches!

mailto:Robert.Ramsdell@dredgingresources.net
https://github.com/rcriii42/DHLLDV/issues


Patch - Fixed Error




