Mid-Body Physical Oceanographic Payload Design Study

Introduction

One of the primary missions of the Dorado AUV is to conduct physical oceanographic measurements in the upper water column (0-1000m). The instrument suites used for these missions typically quantify conductivity, temperature, turbidity, chlorophyll concentration, as well as other parameters. One of the main advantages of a larger vehicle like Dorado is its ability to carry large multi-parameter instrument suites, allowing correlated measurement of a large number of variables. The current ALTEX design for this instrumentation is concentrated around fitting the instrumentation in the elliptical nose of the vehicle. This was due to volume and packaging constraints of other ALTEX payload elements, as well as the desire to have thru-flow instruments sample water directly at the nose of the vehicle where turbulence is minimal. In this design study, I will examine packaging the instrumentation in the parallel mid body. 

Instrumentation

The instruments carried consist of a core set of systems, which measure C,T, fluorescence, turbidity, dissolved oxygen content, and nitrate concentration, and a set of secondary instruments, which may be added as the payload and science evolve. Secondary instruments currently identified include a particle size analyzer, and a bathyphotometer. The majority of these instruments are pumped flow systems; the exception is the optical turbidity/fluorescence instrument, which performs measurements in free-flowing water.  Over the last few weeks, discussions and trades have identified vendors and specific candidate instruments. These instruments are further described in Table 1. 

Parameter
Core/

Secondary
Manufacture/Model Number
Voltage/Power
I/O Rqmt
Flow Rqmt (liters/s)
Mass (kg)
Dimen.

Length x diam.
Seawater Buoyancy (kg)
Comments

CTD
Core
Seabird/SBE 49 Fastcat
9-24V or

12-28V 3.5W

.8W (sleep)
RS232
N/A
2.7 kg
620mmx

83mm
-1.4 kg
Integral Pump

Fluoro/Back-scatter
Core
Wetlabs/HS2
10-15V

1W
RS232
N/A
4.0 kg
230mm x

117mm
-1.5 kg
Optical/Free Flow

DO2
Core
Seabird


TBD





Nitrate
Core
MBARI/ISUS


TBD





Particle Size Dist.
Secon-dary
Sequoia Sci/LISST


High





Biolume
Secon-dary
USCB/Bathy-photometer


N/A



Integral Pump

Table 1 Core & Secondary Science Instruments

Packaging Concerns

In general, these instruments are provided with a cylindrical pressure containing their one atmosphere sections, with a detector assembly at one end of the cylinder and electrical connections at the other end of the connector. The constantly changing diameter of the tapering nose sections this present a complicated packaging arrangement, since cylinders do not efficiently fit inside this shape. It is also worth noting that the volume of the instruments, plus the volume of foam required to achieve neutral buoyancy, is the main limiting factor in carrying instruments. The cylinder offers a more efficient packaging volume for a given length, since instruments can be mounted with greater freedom since the diameter is constant. 

