PROJECT 986P2 – Deep Sea Dynamics Ecology

P.I.: Kim Reisenbichler
Engineer:  Mark Greise

Time Budget: 9 days

Task Description:

Design and test a particle dispenser for expelling a water/particle mixture in the vicinity of a Larvacean to determine filtering characteristics of the organism.

Requirements:

1) System will function in ocean depths to 4000 meters and be used on the Ventana.

2) System will include a visual method of determining amount of mixture expelled.

3) System will handle two containers with up to 1 liter of the mixture per container and will include a stirring device to keep the particles entrained in the water.

4) System will operate with power available. (Need to talk w/ pilots)

5) System needs to be able to handle variable particle size from fine (flour particle size) to large (salt crystal size).

Desired attributes: 

1) A variable rate dispenser w/ integrated flow controls.

2) A multi-ported dispenser to enable two or more different mixtures to be dispensed on a dive.

Suggested approaches:

1) Include a peristaltic pump w/ a Pittman motor for pumping mixtures through tubing.

2) Include stirring motor w/ a magnetic coupling to stirring paddles to isolate the motor from the mixture and prevent possible stalling of the motor due to jamming of the paddles.

3) Integrate a flow control into the design to determine amount of mixture dispensed and rate of dispensing.

Approach:

1) Conduct a search for appropriate pump/ motor combinations for the required flow rate.

2) Determine the problems with the stirring mechanism used in the past and either modify the design or select a different gear motor.

3) Concept designs of system with vessel, stirring mechanism and dispenser pump shown with approximate dimensions and power requirements.

4) Have preliminary design review with PI, supervisor and other project members based upon concept design and layout drawing.

Work outline and time estimate:

1) Concept design – 4 days

a) Discuss project expectations with P.I. and supervisor

b) Conduct a search of equipment (motors, cylinders, and power screws) required

c) Complete a concept sketch or sketches and review w/ PI and supervisor

d) Revise design based upon feedback and resubmit for approval

e) Construct timeline for detailed design, fabrication, and test based upon complexity of design and submit for approval

f) Write test procedures for equipment

2) Detailed design – 5 days

a) Incorporate changes into layout

b) Detailed design of individual parts including machine prints

c) Construct parts list with price and delivery for all parts

d) Conduct a Critical Design Review w/ relevant personnel and incorporate modifications as required

3) Fabrication/Assembly – 4 days

a) Oversee fabrication of machined parts

b) Order vendor supplied parts

c) Assemble parts, conduct fit check

4) Functional checkout/Test – 4 days

a) Complete functional checkout in laboratory

b) Pressure test (if required)

c) Tank test 

d) Field test

5) Documentation/Test report –  2 days

a) Complete drawing package and parts list w/ vendor supplied data sheets

b) Test report including procedure and test results

c) Operation and maintenance manual for equipment including required maintenance intervals, replacement parts, and suggested spares as well as a trouble shooting section.

