Functional Design Requirements:

We have held multiple meetings with our user group in the past year. Through these discussions, we developed a set of functional requirements that meet the needs of most users:

1. Raw water samples (no filtering): Although the users were primarily interested in particles, as a group we decided that filtering particles from the water would require a more complex system than we are prepared to attempt at this point. 

2. Sample volumes between 1-2 L: Following from the first requirement, large volumes of water are needed to collect enough particles for meaningful sample analysis. The volume required to get an adequate “signal” has been experimentally determined by several users (Haddock, Vrijenhoek, Scholin).

3. Number of samples between ~12: This value will depend on the space and weight constraints of the final design.

4. Sample inhalation rate < 5 sec: Several of the users are interested in sampling plankton layers while running a standard transect. This poses a design challenge because it necessitates capturing a large volume of water in a short time. There are two approaches to satisfying this requirement: (a) to design a system capable of very rapid inhalation (i.e. big pump), or (b) to modify the vehicle’s trajectory in an attempt to prolong the period during which the vehicle is within the layer of interest.  We plan to attempt the former, since it allows scientists to maintain their trajectories and correlate sampling with previous studies along the same trajectory. Furthermore, relaxing the rate of inhalation does not necessarily result in an easier solution. Changing the vehicles trajectory would be an attractive approach if it enabled us to use a commercial system, however this is not the case (unless the vehicle came to a complete stop). While we remain open to the idea of using vehicle control to ease or satisfy some of our requirements if possible, we will attempt to design a system that can meet this requirement without drastically interrupting the current vehicle operations.

5. Ability to take multiple samples in rapid succession: This requirement also stems from plankton layer applications. In order to get three discrete samples over approximately 10 m while moving at 3 knots, we need to be able to index quickly between sample containers.

6. Vertical resolution of 3 m, horizontal resolution of 300 m. The vertical resolution requirement is motivated by plankton layer applications.

7. Depth rating of 200 m. 

8. Retaining all current measurements from contextual sensors: Adding the sampler must not result in the removal of any of the current sensors in the system. Furthermore, we need to put some thought into making it easy to collocate data points.

In addition to these functional requirements, the following constraints must be considered in the design:

1. Space available in the mid-body of the CTD vehicle

2. Power available from the vehicle (80 A at 30V)

3. Weight of the payload

4. Vehicle control and stability

5. Placement of the water intake and other hydrodynamic issues

