Acoustic Doppler Current Profiler (ADCP) 

Manufacturer:


RD Instruments

Model:



WORKHORSE  SENTINAL, 300 kHz

The Sentinal ADCP resolves a current profile over a depth range up to 165 meters.  The Sentinal uses four transducers providing a redundant data source in the case of a blocked or damaged beam and an independent measure of error velocity and reduces data variance. The BroadBand signal processing mode allows collection of very low-noise data with minimal power consumption over an extended deployment period. Real-time data can be stored internally or transmitted to shore via a cable link or acoustic modem.

Technical Specifications

Profile Parameters

Velocity accuracy at 300kHz: ±0.5% of the water velocity relative to the ADCP ±0.5cm/s, velocity resolution: 0.1cm/s, velocity range: ±5m/s (default) ±20m/s (maximum), number of depth cells: 1–128, ping rate: 2Hz (typical).  Echo Intensity Profile:  vertical resolution is the depth cell size, dynamic range: 80dB, precision: ±1.5dB (relative measure).

Standard Sensors

Transducers:  beam angle: 20°, configuration: 4-beam, convex.  Temperature (mounted on transducer) -5° to 45°C, precision: ±0.4°C resolution: 0.01°.  Tilt ±15°, accuracy: ±0.5°, precision: ±0.5°, resolution: 0.01°.  Compass (fluxgate with built-in field calibration) accuracy: ±2°, precision: ±0.5°, resolution 0.01°, maximum tilt: ±15°, 60° magnetic dip angle, 0.5G total field 228.0mm 403.0mm.

Hardware and Software 
Internal memory: two PCMCIA card slots, serial port communications selectable for RS-232 or RS-422. ASCII or binary output at 1200–115,400 baud.  RDI’s WindowsTM-based:  WinSC for data acquisition and WinADCP for data display and export.

Power



DC input: 20–60VDC; internal battery pack, external battery pack, or external power supply.  Voltage:  42VDC new; 28VDC depleted.  Capacity:  400 watt hours @ 0°C.  Transmit:  115W @ 35V (300kHz).

Environmental

Depth rating:  6000m

Operating temperature:  -5° to 45°C

Storage temperature:  -30° to 75°C

Weight in air: 13.0kg, in water: 4.5kg 

Dimensions:  22.8 cm dia, x 40.3 cm

Conductivity, Temperature, and Depth (CTD) 

Manufacturer:


SeaBird Instruments

Model:



SBE 16plus SEACAT
The SEACAT CTD is a temperature and conductivity recorder with a quartz pressure sensor and two auxiliary input connector ports for additional instruments.  One auxiliary connector port has been dedicated to a C-Star transmissometer described below, and the second is unassigned. 

Technical Specifications

Data parameters

Sample interval is programmable in one-second increments ranging from 10 to 14,400 seconds. Data storage:  6 bytes/sample for T+C, 6 bytes/sample for quartz pressure (with temperature compensation),  2 bytes/sample for each external voltage,  and 4 bytes/sample for date/time.  Data output in ASCII engineering units (degrees C, Siemens/m, decibars, Salinity [PSU], sound velocity [m/sec]) may be obtained using calibration coefficients stored in EEPROM memory.
Standard Sensors

Conductivity; 0-9 S/m initial accuracy, 5x10-4 typical stability, 5x10-5 typical resolution.  Temperature; typical stability -5 to +35°C, 2x10-4 typical resolution.  Quartz pressure sensor has a typical stability 0.02% of full scale range, 0.002% of full scale range per month, and typical resolution is 0-7000 meters.  Optional ports available at 500 mA provide control, logging,  and power for light transmission, fluorescence, turbidity, or light (PAR) sensors.

Hardware and Software
Internal memory 8 Mb non-volatile FLASH memory. Real-time clock accuracy ±1 minute/year.  Serial communications 38.4K baud after recovery.  Hardware options: RS-485, inductive modem interface,  auxiliary bulkhead connectors for pump or secondary temperature sensor,  and MCBHMicro connectors. SEASOFT-Win32 includes SEATERM for communication and data retrieval and SBE Data Processing for filtering, aligning, averaging, and plotting CTD sensor data and derived variables.  

Power



DC input, 9-28 VDC, from internal batteries (9 D-cells alkaline or lithium, external power supply optional).  Power endurance (Duracell MN 1300 cells,)  CT only: 400,000 samples, CTD only: 270,000 samples.  Low-power sleep uses 30 µA, or 2% battery capacity/year.  Auxiliary sensor voltages:  power out 0-500 mA at 10.5-11 VDC, input range 0-5 VDC.  Connectors are Impulse glass-reinforced epoxy: 4-pin I/O and two 6-pin (two differential auxiliary A/D inputs each, 14-bit resolution).
Environmental

Depth Rating:  7000 m (22,900 ft)
Housing Material: 3AL-2.5V titanium

Weight:  13.7 kg (30 lbs)

Anti-foulant attachments and expendable anti-foulant devices 

Optical Backscattering Instrument (HS-2)
Model:  



Hydroscat-2  

Manufacturer:


HobiLabs 

In-situ optical backscattering sensor that measures the backscattering coefficient at two wavelengths and excitation-emission fluorescence associated with these two wavelengths.  The backscattering measurement is calibrated to provide the backscattering coefficient bb and the volume scattering function at 140 degrees.  The HS-2 also measures fluorescence emission at the longer wavelength, excited by the shorter wavelength, thus acts as a single-channel  fluorometer.

Technical Specifications

Data Parameters




Standard Sensors

Standard LED wavelengths:  470, 676 nm for 2 channels elastic backscattering and 1 channel fluorescence.  Spectral bandwidth: 20 nm, nominal backscattering angle: 140 degrees .  Noise in bb: depending on wavelength, 2x10-5 to 2x10-4/m RMS (dark noise at 1 sample/s).  Offset uncertainty of bb: depending on wavelength, (5 x 10-5 to 5 x 10-4)/m .

Power



DC Input: 10V to 15V, 1.0W typical.  The internal batteries are rechargeable and provide up to 20 hours of continuous operation.  Optional external power supply.  Power/Data Connector: Subconn MCBH8M; Mate MCIL8F 

Hardware and Software
Internal memory 256K stores 14,000 samples of optical channels and depth (1 MB memory option).  Continuous or burst-mode sampling is programmable  and controlled by real-time clock or manual switch.  Maximum sampling rate 10 Hz.  Data can be displayed and stored using HydroSoft software package.  Data interface: RS232 (RS485 optional), 9600 to 57600 baud 

Environmental

Maximum Depth: 4,000m

Operating Temperature: 0 to 35°C

Diameter: 11.7 cm

Length: 23cm excluding connector

Weight:  in air 4.0 kg,  in water 1.5 kg

Acoustic Current Meter (ACM)

Model: 

MAVS-3

Manufacturer:

NOBSKA Development Corp

The MAVS Current Meter is a 3-axis acoustic current meter that takes measurements across 4 acoustic axes to provide a vector-averaged velocity measurement using the travel time differential.  The small, faired, transducer reduces the disturbance to water flow.  Accuracy is unaffected by instrument tilt or mooring motion, no moving parts to foul.  Optional instruments can be integrated directly with the instrument housing. 

Technical Specifications

Data Parameters

Velocity measurement accuracy  0.3 cm/sec, resolution 0.03 cm/sec,  drift 0.15 cm/sec per month.  Directional accuracy +/- 2 deg, resolution 1 deg.  Data measurements are in stored in binary

Sensors


Three-axis acoustic velocity measurement range is 200 cm/sec, minimum range 0.03 cm/sec to 10 cm/sec.  A tilt sensor can be added without housing modifications.  Temperature,  conductivity,  and pressure sensors can be added with housing modifications.

Hardware and Software
The MAVS-3 acoustic sensor is a faired sensor head with central strut and a 9.5 cm acoustic path length.  The controller, an Onset Tattletale 8, and the flash memory card are mounted beneath the main circuit board.  Internal logging of binary data uses 512 Mbyte flash memory.  Communication is RS-232, (RS-485 optional) at 9600 to 38400 baud.  Crosscut, Hyperterm, or other commercial software may be used to communicate with the MAVS-3.  Deployment settings are input using MAVSOFT for Windows.  Data may be collected real-time  or archived onboard in binary format.  MAVSPack dos utility unpacks stored binary data and applies appropriate calibration coeffiecients. 

Power



Power is supplied by a battery pack containing 18 AA alkaline cells, optional lithium pack is available.  A 4 pin connector mounted on the top end cap permits external power to be applied and provides TTL level, RS-232 or RS-485  communication capability.

Environmental

Maximum Depth: housing 2,000 m or 4,000 m, dependent on auxillary instruments

Operating Temperature: 0 to 35°C 

Diameter: 8.25 cm

Length: 63.5 cm excluding connector 

Weight:  in air 2.3 kg,  in water 1.2 kg

MAVS-3     two instruments

MAVS-3A  six instruments:  auxillary sensors include tilt, conductivity, pressure, thermistor, and OBS which have additional power, storage, and housing requirements.

Single Channel Transmissometer (C-Star)
Model:



C-Star

Manufacturer:


WetLabs

The C-Star measures light transmittance at a single wavelength (red at 660 nm) over a known path, 25cm. When a collimated beam of light is projected through water to a focused receiver a known distance away,  transmittance losses can be measured,  providing both total concentrations of matter in the water and a measure of water clarity.  The SeaCat CTD provides control, logging,  and power for the instrument.  

Technical Specifications

Data Parameters

The transmittance and beam attenuation coefficients are calculated post-deployment using the recorded output voltage and max/min calibration values.  

Sensors


The receiver sensitivity is 1.25 mV, receiver response time is 0.167 sec (6 Hz).  The temperature error 0.02 percent full scale/deg C, linearity error 0.1 percent full scale.

Hardware and Software
The  optical pathlength is 25cm, beginning  with a modulated red light source (660nm LED, bandwidth ~20nm) located near the outside of the transmitter housing.  The light from the LED is projected on a small aperture and collimated by a 38 mm lens.  A small portion of the light is split off by the beam splitter to provide reference light to track the LED performance. The rest passes through a clear pressure window and enters the sample volume where it is attenuated by the natural scattering and absorption properties of the water, beam divergence is 0.8 deg in water.  The remaining light passes through the receiver housing pressure window and, after final focusing, is gathered by the receiver detector. 

Power


DC Input:  7–15 VDC, current draw < 400 mW, data output 0–5 volts.  Connector is Impulse or SeaCon VMG-4-FS with G-FLS-P lock ring.

Environmental

Depth Rating:  6,000 m

Weight in air 3.6 kg,  in water 2.7 kg

Dimensions:  47 x 6.4 x 9.3 cm

Optical Backscatter Sensor (OBS)

Model: 

Turbidity Meter

Manufacturer:

Seapoint

The Seapoint Turbidity Meter detects light scattered by particles suspended in water, generating an  output voltage proportional to turbidity, or suspended solids.  The expected turbidity range and resolution determine the gain setting for the instrument.  This is controlled during deployment on the MAVS-3A ACM by two hard-wired digital lines.  When deployed on the CTD, the gain may be microprocessor controlled or hard-wired.  The confined sensing volume, within 5 cm of the sensor window, minimizes spurious reflections, and if needed, allows near-bottom measurements.  The MAVS-3A ACM or SeaCat CTD may provide control, logging,  and power for the instrument.  

Technical Specifications

Data Parameters

Sensitivity/Range: 1x gain, sensitivity 2mV/FTU, linearity: < 2%  deviation 0-750 FTU, and range  is non-linear above 750 FTU.

Sensors


Output 0–5 VDC, output time constant 0.1 sec.   Light source wavelength 880nm, temperature coefficient < 0.05%/°C.  Sensing distance from windows < ~5 cm.  The offset voltage is within 1 mV of zero and requires no adjustment across gains.
Hardware and Software
The housing material  is ABS plastic with an epoxy window.

Power



Input voltage:  7-20 VDC, 3.5 mA ave, 6 mA pk. Power-up transient period < 1 sec, RMS noise < 1 mV.  Connector is Impulse AG-306/206.

Environmental

Maximum Depth: 6,000 m

Operating Temperature: 0 to 65°C 

Diameter:  2.5 cm

Length: 4.7 cm including connector 

Weight:  in air 86 g,  in water 0.5 kg

