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Project Objectives The goal of this project is to optimize the performance of the bottle 

upweller in supporting juvenile shellfish growth. To meet that goal, 

we propose the following four objectives: 

1. Characterize the flow dynamics of the variety of bottle 

upweller vessels commonly used through computational 

fluid dynamic modeling and dye tracer studies. 

2. Test the role that vessel shape and water velocity through 

the system may play in enhancing the overall production of 

post-set juvenile shellfish in the system. 

3. Evaluate an optimized system design resulting from the 

combined efforts in Objectives 1 and 2. 

4. Outreach the results of this study to commercial shellfish 

hatcheries and other interested parties. 

 

Anticipated Benefits By providing shellfish hatcheries with an optimized bottle upweller 

system, the production time for saleable seed coming from the 

hatchery will be reduced, increasing the profitability of the hatchery 

by producing more seed and holding it for shorter time intervals in 

the hatchery. 

 

  



Project Progress Objective 1. Characterize the flow dynamics of the variety of 

bottle upweller vessels commonly used through 

computational fluid dynamic modeling and dye tracer 

studies. 

 

a. The computational fluid dynamics model of a bottle 

upweller vessel has been compiled successfully and is 

running stably. (See Appendix Figure 1.) 

b. The meshes (geometries) for the inverted cone and the 

cylinder vessel have been configured.  (See Appendix 

Figure 2.) 

c. Three bottle shapes have been specified, drawings of the 

shapes have been generated and the fabrication of the bottles 

are underway for subsequent testing. 

d. Protocols for measuring the oyster seed characteristics 

required for input into the model have been developed. 

e. Post-set oyster seed have been ordered to complete the 

model parameter determinations and will be available 8 

July. 

f. Design and construction of the test platform to observe 

flow dynamics in a bottle upweller is underway and should 

be available with the acquisition of the oyster seed. 

 

Objective 2. Test the role that vessel shape and water velocity 

through the system may play in enhancing the overall 

production of post-set juvenile shellfish in the system. 

 

a. To be completed at a later date 

 

Objective 3. Evaluate an optimized system design resulting 

from the combined efforts in Objectives 1 and 2. 

 

a. To be completed at a later date 

 

Objective 4. Outreach the results of this study to commercial 

shellfish hatcheries and other interested parties. 

 

a. To be completed at a later date 

 

Accomplishments: 

Outreach Overview Given that we are in the early phase of the study, no outreach effort 

has been generated at this point. 

 

Targeted Audiences The target audience for this study is the commercial shellfish 

hatcheries and nurseries in the business of producing oyster and 

clam seed for the industry. 

 

Outputs: 

 

Given that the project started in May 2021, no outputs have been 

generated to date. 

 



Outcomes/Impacts: 

 

Given that the project started in May 2021, no outcomes/impacts 

have been produced at this time.  

 

Impacts Summary Given that the project started in May 2021, no impacts have been 

produced at this time.  

 

Publications Given that the project started in May 2021, no publications have 

been produced at this time.  
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Figure 1: An example of the trial run of the DPMFoam Solver generated model of the 

dynamics of the particle movement within the flow field of a bottle upweller. 

Appendix: 

 

 
 

Figure 2: Examples of the mesh geometries for two of the experimental vessels to 

be used in modeling the fluid dynamics of a bottle upweller system. 


