CANON-Sampler-Requirements.doc

 


CANON Sampler for LRAUV 

(Feasibility study) 
Project information and personnel involved
Host project name: Controlled, Agile, and Novel Observing Network (CANON)

Host project number: 901009

Project Manager: Francisco Chavez

PIs: Jim Bellingham, Francisco Chavez, Kanna Rajan, Chris Scholin, Ken Smith, Bob Vrijenhoek, Alex Worden

Lead Engineer: Jim Bellingham
Development team: Denis Klimov (EE,); Larry Bird (ME); SE???
Related projects and points of contact:

LRAUV: Brett Hobson (Project manager); Jon Ericson (ME), Thomas Hoover (operations); Ed Mellinger (EE); Brian Kieft (SE)
ESP: Doug Pargett, Jim Birch
Background
Collecting water samples and transporting them to the laboratory for analysis will remain a critical activity for the ocean sciences for the foreseeable future. While methods for ship-based sampling are well understood, the growing use of autonomous platforms, both fixed and mobile, raises many unique opportunities as well as technical challenges. Indeed, recognition that autonomous platforms require water sampling capability was the driving force behind the development of the AUV gulper system. However, the gulper sampler was never designed to carry out any manipulations beyond a simple sample inhalation, and the size of the system precludes integration on smaller platforms like the Tethys LRAUV.
Recognizing the importance of water sampling, the CANON team hosted a workshop in spring 2010 for the purpose of reviewing the needs of autonomous water sampling systems in marine science. Workshop participants included science users and technology developers of water sampling systems from around the U.S. Five case studies were used to constrain discussions: harmful algal blooms, mesoscale eddies, thin layers, zooplankton, and oxygen minimum zones.
For the vast majority of applications – from organism identification, quantification and activity assessments, to macro- and micro-nutrient characterizations – workshop participants identified a need for collecting discrete samples with volumes from ~ml’s to ~2L. Handling of that material post collection varies from separating particles from water, to maintaining “whole water”, with a number of different processing protocols that follow downstream. 
While the specifics of sample processing vary, all applications that demand discrete volumes of water begin with some means of acquiring native seawater. Furthermore, the current gulpers are not appropriately scaled for use on the LRAUV or some future profiling float, yet it those types of platforms that offer an extended presence that workshop participants saw as being desirable. Based on those discussions, we believe that many of the science use case scenarios and requirements can be met by a single sample acquisition system. 
Scope and objectives for feasibility study
· Based on input captured at the sampling workshop, draft a requirements specification for a sample acquisition module that will operate onboard the LRAUV to supply native sea water to any one of a number of downstream sample processing/preservation/analytical systems.
· Develop a conceptual design for the sampler and conduct a conceptual design review. 

· If the conceptual design is deemed promising, continue on to a preliminary design and conduct a preliminary design review. 

· Undertake rapid prototyping as needed in the course of developing the conceptual or preliminary designs.

Requirements (core functionality)
· Large Sample acquisition: 2-4L rapidly acquired for filtering (Vrijenhoek)

· Intake avoidance behavior: effects of intake size and shape, intake rate, modeling (Vrijenhoek)
· Large Sample processing: filtering through modules, 30-50um; 15-60min (Vrijenhoek)
· Small Samples acquisition: 50 to 100 ml samples, acquired 

· Small Samples processing: treated with fixative, returned for analysis to shore
· Validation to ship data. Use the same sampling method? (Sebastian) 

· Loss of space resolution with slow filtering? (Sebastian) 

Requirements for ESP, potential integration (desirable), short list
· Short intake to minimize contamination
· Ability to flash the intake (completely remove genetic material)
· Slow filtering is ok, ~ 60 min, at a cost of sampling rate and (spatial resolution) 

· Slow acquisition of water is ok (no avoidance behavior, etc)
· Summary: CANON sampler can be simpler when ESP sampler.
· Suggestion for CANON sampler: use (ОТ5 components such as McLain filtering system)

LRAUV integration requirements and options
· Existing Long Nose (24”)

· Turbulence package drop-in replacement

· Space inside: 6.5”diameter x  10.0” long

· Possible frontal extension: 6” wide x 12” long (36” overall)
· Inside room above and below, midlevel occupied by existing CTD frame

· Buoyancy, package must be neutral (some room for dedicated foam pack)
· Existing Short Nose (14”) does not have much free space

· Prospective 3G ESP module (24”) suppose to be used with Short Nose (14”): ~ 38”

· Prospective 3G ESP (24”) with Long Nose (24”) seems to be too long (48”), no option of frontal extension for sure
· Electrical requirements:

· Power: 12-16V battery bus (most efficient); 2 amps; 2 wires
· Communication: RS-232, 3 wire. 
Method (filtering)
· Specification of the filter: physical size, material, um size?
· Method of post-processing (lab)? 
· Maximum differential pressure for the type of the sample?
· Constant Volume and Rate filtering presents a risk of overpressure and unknown reduction of filtered volume. 
·  Adaptive filtering options: 
· Constant Pressure with timeout, record filtered volume and time. 
· Reach Pressure and Stop, record filtered volume
· Other? 

Design Options

· Collection
· Gulper type piston and cylinder driven by electrical actuator
· Collapsible (IV type) bag filled and emptied by pump
· Direct Pump
· Sampling
· Gulper or pump pushes samples through filter manifold 
· Gulper or pump fills 50/100 ml syringes or bags manifold
· Sample path flushed prior to sampling

