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ABSTRACT
An instrument has been developed to enable the Environmental Sample Processor to operate at depths up to 1000meters.  The resulting device enables researchers to collect samples and perform xxx assays on those samples while in situ.  The ability to perform these assays in situ is the first steps into longer and more complete monitoring of microbial communities and their presence and activity in the deep ocean environments.  The Deep Water Sampling Module provides a means for the ESP to collect a sample of deep ocean water and then depressurize it before sub sampling and performing the assay.

1. Introduction

What is the research?
What is the need?
Background of instrument

What is ESP?
2. Materials and procedures
Purpose of DWSM
The ESP core was designed for shallow water use up to 50 meters.  To extend the ESP depth capability a system needed to be designed that would allow water at depth to be sequestered and then depressurized to a range acceptable to the internals of the ESP instrument.  The design of the ESP allowed for communications to such a system such that it could easily be integrated with the instrument core. This system is called the Deep Water Sampling Module (DWSM) and has as its primary functions to sequester a volume of seawater and, depressurize it to one atmosphere before allowing the ESP to sample.  To demonstrate proof of concept an initial system was designed to allow sampling operations down to 1km depth.  

System Design

The primary driving functional requirements of the DWSM are as follows:

1. Sequester 1.5L of raw seawater,
2. Depressurize 1km seawater to 1 atmosphere,
3. Allow for command and control from the ESP’s external Sampler port,
4. Reuse ESP hardware and software.
At a conceptual level this new module needs to be able to draw in a sample of raw sea water and isolate it from the sea.  While holding this sample the system would then expand the volume and thus allow the pressure within the volume to drop to one atmosphere.  During the expansion process some gas is expected to evolve and depending upon volume may need to be vented back to the sea.  Once the sample had been isolated and depressurized the next step was to make the sample available to the ESP core for sampling.  After the instrument has finishes sampling, the filtrate is then pressurized back to ambient and released to the sea. 

Diagram


Fluidic



The Fluidic system diagram, figure XXX, depicts the major functional blocks in the system as; the Deep Water Sampler, the Depressurization Unit, Valves, pressure sensors and, the ESP instrument.  The Deep Water Sampler provides containment of the raw seawater sample and filtrate of up to 1.8L.  The Depressurization Unit provides an expansion chamber by which the contained sample may be expanded and depressurized to one atmosphere.  The valves allow the front and back of the Sampler to be connected to the sea or instrument as well as isolation during depressurization.  A pair of pressure sensors returns absolute pressure information enabling the instrument to determine when the sample volume has been lowered to a safe working pressure for the ESP instrument.  The ESP instrument is positioned within the fluidic system to allow it to be able to intake from the Deep Water Sampler’s front side and exhaust to its backside.
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The electrical system was designed around the functional requirement of reusing existing hardware.  Figure XXX is a simplified block diagram of the electrical system showing the major functional blocks within the design.  The command and control for the system comes from the ESP instruments external sampler serial port.  The internal control of the module is carried out by a low power microcontroller developed by the ESP project.  This controller  was designed to control brushed DC servo motors as well as the rotary valves of the ESP instrument.  With the selection of larger high power actuators for the Deep Water Sampler and the Depressurization Unit the servo drives of the controller were not utilized and instead a higher power separate servo drive was selected to provide  control of these actuators.  To maintain the control structure defined by the ESP instrument the command of these drives was routed through the low power microcontrollers.  Each of the microcontrollers with a rotary valve board can support up to 4 rotary valves and as the system required only 3 one controller operated all the rotary valves in the module.  The module was targeted for deployment by the Remotely Operated Vehicle Ventana.  Ventana’s instrument interface is a common 10base-T Ethernet connection and 120Vac power.  
Electrical
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Description



Theory of operation




Double sided




Closed system sample




Controller expansion volume

DPU

The Depressurization Unit provides an expansion chamber for the sequestered sample volume.  As this is as expansion chamber one side of the piston is at the sample fluid while the other is at ambient ocean pressure.  
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Valve inside of can



Mimics standard environment for valve


Plumbing through housing


Valve type - Ball valve
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FIG. 1. Enter the caption for your figure here. Repeat as necessary for each of your figures.
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