ASIMET BAROMETRIC PRESSURE SPECIFICATIONS

An AIR (Atmospheric Instrumentation Research Inc.) model S2B sensor was selected for barometric pressure measurement.  The sensor provides output of calibrated engineering units in ASCII (parallel) for direct input to the processor board.  A sample is collected from the ARI sensor every several seconds.  Each sample is calibrated in the ARI barometer and is internally averaged from 10 samples taken over the previous second.  A Gill static pressure port is used to minimize errors due to the wind blowing over the exposed sensor port.
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Specifications:


Sensor:
Range
850 to 1050 mb




Resolution
0.1 mb




Accuracy
1 mb


Physical:
Housing diameter is 89 mm (3.5”)




Housing length is 419mm (16.5”)




Overall length is 517 mm (20.4”)




Weight is 13 kg (6 pounds)


Electrical:
+12 vdc to +15 vdc with 2.5 ma average current


Communications :
RS485 or RS232 (9600, N, 8, 1) IMET format

Calibration:
Calibration is checked using a lab standard electronic barometer and the bias is adjusted as required.  If unable to adjust the bia, the unit is returned to the manufacturer for complete calibration.  Calibration constants are stored in the EEPROM.

ASIMET RELATIVE HUMIDITY / AIR TEMPERATURE SPECIFICATION

Relative humidity measurements are made with a Rotronic MP-101A sensor.  To meet the environmental needs of buoys and ships,  the sensor is packaged in a custom housing which is more rugged than the standard housing and with high pressure water seals.  The sensor electronics is conformal coated and the sensor housing is packed with a desicant.  The humidity-temperature probe provides analog outputs of 0 to 1.0 volts DC for humidity ( 0 to 100% rh): and 0 to 1.0 volts DC for temperature (- 40 to +60 deg C).  These signals are amplified and converted to digital in the module.  One set of measurements are made every minute and calibrated via a fourth order polynomial for RH% and degrees C.  This set of measurements is returned when polled.  This probe is placed inside a modified R.M. Young multi-plate radiation shield for standard use.  This modified shield has wider plate spacing and a hydrophobic coating on the plates to provide a more accurate measurement.
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Specifications:

Relative Humidity 
Range - 0 to 100%

Accuracy (77 deg) +/- 2%RH





Resolution 0.1% RH





Long Term Stability, 1% RH or better over one year





Sensor Protection, MF25 membrane filter






, RM Young modified shield

Temperature

Range - -20 deg to +55 deg C

Accuracy 0.1 deg C (if full temp calibration, 0.05 deg 





Resolution 0.01 deg C

Physical -

Housing diameter is 89 mm (3.5")


Housing height is 267mm (10.5")


Overall height is 535mm (21")


Weight is 13kg (6 pounds)


Rotronic sensor mounted in passive shield.

Electrical - +12vdc to +15vdc with 2.5 milliamps average current.


Communications- RS485 or RS232 (9600, N, 8, 1) IMET format.

Calibration:  Relative humidity is calibrated over a humidity range of 25 to 95 % RH in a special test chamber with stability to 0.1% RH.  The dew point standard has an accuracy of 0.1 deg C and is traceable to NIST.  Temperature is calibrated over a range of 1 to 35 degrees C in a water bath with a resolution of 0.001 degrees C and an accuracy of 0.005 degrees C.

ASIMET PRECIPITATION SPECIFICATION

Rainfall is measured by an R.M. Young model 050201 self-syphoning rain gauge.  This sensor uses a capacitive measurement technique to measure the volume of rain water deposited inside a collection chamber.  It automatically empties in about 20 seconds when the chamber is full.  The output of the sensor is 0 to 5 Vdc which represents 0 to 50 mm of rainfall in the gauge.  The sensor is sampled once each minute and the level output.  Rain rate is calculated based on average of the last 5 (one minute) samples.  The total rainfall for the last hour is also calculated.
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Specifications:


Sensor:
R.M.Young Self-syphoning rain gauge




0 to 50 mm, with a resolution of 0.1 mm




20 second drain time




Catchment collection area is 100.0 cm2 (15.5 in2)




Catchment outside diameter 140 mm (5.5 “)


Physical:
Electronics housing diameter is 89 mm (3.5”)




Electronics housing length is 267mm (10.5”)




Overall height is 650 mm (25.5”)




Overall weight is 

Calibration:
Recalibrate by adding successive known volumes of water.  Perform gain adjustment and calibration of the module electronics.  Calibration constants are stored in the EEPROM.

 ASIMET SHORTWAVE RADIATION SPECIFICATION

Shortwave radiation is measured with a modified Eppley Precision Spectral Pyranometer (PSP) mounted on an aluminum base which provides a reference mass for the PSP.  The aluminum base is mounted to a PVC endcap for thermal isolation from the module housing.  The sensor uses a temperature compensated thermopile.  It provides an output voltage proportional to incident short wave solar radiation (0.3 to 5.0 micro meters).  Sensitivity is approximately 9 microvolts per watt, per meter squared, and has a temperature dependence of +/- 1% over the range of -20 to +40 degrees C.  A set of sample is collected,  calibrated via a fourth order polynominal, and averaged for the return measurement.
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Specifications:

Sensor - 
Sensitivity approx 9 microvolts per W/M2

Temperature Dependence  +/- 1% from -20 to +40 deg C

Linearity is +/- 0.5% from 0 to 1400 watts/meter squared

Response time is 1 sec

Sensor is Eppley PSP.

Physical -
Housing diameter is 89 mm (3.5")

Housing height is 267mm (10.5")

Overall height is 310mm (12.25")

Weight is 13kg (6 pounds)

Electrical - +12vdc to +15vdc with 2 milliamps average current.

Communications - RS485 or RS232 (9600, N, 8, 1) with standard IMET format.

Calibration:
The sensor is calibrated outside in sunlight against a secondary standard (March to October).  If this is not possible, the sensor is returned to Eppley for complete calibration.  The gain adjustment and calibration of the sensor electronics are made separately.  Combined calibration constants are stored in the unit EEPROM.

ASIMET WIND SPECIFICATION 

Wind speed and direction are measured with a modified R.M. Young model 05103 wind monitor.  This sensor was selected because of its proven record.  It uses a propeller to measure wind speed.  The standard vane potentiometer is removed and the vane shaft extended down and coupled with an absolute angle encoder for a full 360 degrees of measurement.  A magnetometer compass is used to provide the north reference for use on buoys.  This is can be disabled for use on ships (ships gyro and external GPS are then used to compute true wind speed in the data recorder).  The propeller generates 3 pulses per revolution which has a calibration of 0.297 meters of wind per revolution.  The pulses are amplified and counted over a 5 second period providing scalar wind speed.  The vane position is measured once per second and the compass measured once each 5 seconds.  This provides a scalar wind speed and direction every 5 seconds that is then vector averaged over the normal one minute sample period.  The maximum and minimum wind speeds during the one minute time are also reported for wind gust information.
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Specifications:

Speed- 0 to 60 meters/second, propeller with a 0.098 meters/second per hertz, 
with 3 pulses/propeller revolution.

Direction - Vane encoder has a resolution and accuracy of 0.01 degrees.  The 
compass has an accuracy of 2 degrees and a resolution of 1 degree.   There 
is a  full 360 degrees of range with no deadband.

Physical - 
Housing diameter is 89 mm (3.5")

Overall housing height is 380mm (15")

Overall height is 760mm (30")

Propeller is 178mm (7")

Weight is 17.6kg  (8 pounds)

Electrical -  +12vdc to +15vdc, with 6 milliamps average current.

Communications - RS485 or RS232  (9600, N, 8, 1) with standard IMET format.

Calibration:
The propeller bearings are replaced (on re-calibrations) and the speed checked at several standard speeds using the R.M.Young calibration unit.  Operation of the vane encoder and compass is checked by rotating the module and vane slowly through 360 degrees with confirmation of indicated directions for at least two known directions in each quadrant.  Vane alignment is checked and adjusted as required.

COST SUMMARY FOR ASIMET MODULES AND ASSOCIATED 

Updated  January 2000  (Note that as of 17 March these modules are available commercially from Star Engineering Inc. - see next page)


WHOI is a non-profit research and educational organization and all purchase orders are on a best efforts basis.  The design is subject to change without notice.  The listed costs include materials, shop time, fabrication labor and engineering support labor. Costs for repairs are not included and any repair required will be charged at the time of repair.   WHOI fee is 15% for non-government organizations.  Shipping, agents fees, taxes, and any export costs are the responsibility of the purchaser.  Shipping containers are required but prices are not included. If the purchaser does not have a Massachusetts tax exempt number, then the state tax adds 5% to the final cost.  Estimated delivery time is 5 to 6 months ARO (since no parts are inventoried, purchased and machined parts can only be started after an order is received).  









Q=1
Q=3
Total w 15%

Item
Description



Cost 

Calibration
WHOI Fee

1
Relative Humidity/Air Temp
$6,425
$765
345
$8,270

2
Barometric Pressure

  5,675
  195
145
  6,750

3
Wind Speed/Direction 

  7,325
  270
270
  8,735

4
Wind S/D (no compass)

  6,625
  270
270
  7,930

5
Precipitation



  6,585
  185
105
  7,785

6
Shortwave Radiation

  7,215
  415
415
  8,775

7
Ship Sea Temp (hull mount)
  6,290
  675
345
  8,010

8
Longwave Radiation

  8,230
  995
995
10,610

9
Mounting Bracket


     350


     402

10
Buoy Low Power Logger

  7,590


  8,730

11
Battery (15v, 98ah /logger)

     200


     230

17 March, 2000

IMET MODULES NOW AVAILABLE COMMERCIALLY


IMET (Improved METeolology from Ships and Buoys) modules were designed at WHOI starting in 1988 with funding from NSF, ONR and NOAA.  They are very low powered, addressable digital data bus compatible, and meet the WOCE (World Ocean Circulation Experiment) heat flux data standards.  These modules have proven themselves in many scientific programs to provide climate quality data.  Over the past several years, these modules were fabricated at WHOI for use by the climate research community including research buoys, UNOLS ships, TAO buoys, and Volunteer Observing Ships.


Since 1989, Star Engineering Inc. of Foxboro, MA provided PC board and sub-assembly fabrication for IMET and in 1999 they provided PC board fabrication, setup and testing as well as complete module assembly and testing.  The modules were calibrated at WHOI.  The quality of the final product from Star Engineering Inc. is excellent.  Star Engineering Inc. is the only qualified manufacture of the current version of IMET modules and will offer these modules for sale.   WHOI will continue to provide calibration services for IMET modules.


For additional information please contact:



Star Engineering 



A Division of  William Jobsky Corporation



29 Wall Street



Foxboro, MA 02035



(508) 543-9144



(508) 698-0674 fax


The acoustic modem, called the "HullCom", is manufactured and is available commercially from:



Harris Acoustic Products Inc.



141 Washington Street



East Walpole, MA  02032-1155



Attn:  Tom Baldasarre



(508) 660-6000  phone.



(508) 660-6061  fax

