Vaisala WXT510 MET sensor installation notes

June 12, 2007

This instrument provides Wind (Speed & direction), Air Temperature, Humidity, Barometric Pressure, and Rain (amount and intensity). It requires 12vdc  (5-30 vdc) and has an RS485 data port (RS232 & RS422 are possible with effort). The sensor has a single character address (allowable= 0-9, A-Z, a-z). Factory default address and port protocol is:   19200,N,8,1  Addr=0. Oceanus unit is configured for 9600,N,8,1  Addr=5.  Changes are most easily accomplished using the Vaisala supplied software (test cable is normally not needed).

Standard Vaisala interface cable:


Pin2
Brown

Vin (12vdc)  (Blue IMET cable wire)


Pin8
Clear

Gnd for Vin  (this is the cable’s non-insulated drain wire)







(Black IMET cable wire)


Pin5
Gray

Data+  (white IMET cable wire)


Pin7
Blue

Data-  (brown IMET cable wire)


Pin4
Yellow

Vh Heater power  (5-30vdc or 30vac rms max)





(Do not use sensor supply voltage)


Pin6
Pink

Gnd for Vh

Mounting:


Sensor has a North arrow on the bottom that should point directly forward. An alignment error can be specified in the sensor configuration but none of the other wind sensors on our ships have this ability so, for consistency, the WXT510 alignment correction is made by Calliope. The Calliope correction value is the mounting offset angle; “+” if the North arrow points towards the stbd side. The Calliope alignment correction variable is WXT5SensorOffset, as defined in Calliope\Constants\WXT5Wnd.dat

Sensor Initialization:


The Calliope\Functions directory needs to have the file Initializations19.lib or newer (only one “Initializations##” file should have the “.lib” extension).  This file will initialize the WXT510 (using WXT5_Init) and write the configuration information to the MetaData.aux file in the Calliope data directory. The initialization code assumes the port protocol is 9600,N,8,1 but it obtains the sensor address from the polling address entered as part of the Calliope transaction definition (i.e. if 5R0<cr><lf> is entered as the data request address, the initialization code will use “5” as the sensor’s address).

 The standard configuration results in a data string similar to the following:

5R0,Dm=048D,Sn=0.0M,Sm=0.1M,Sx=0.2M,Ta=24.5C,Ua=35.7P,

Pa=1018.2H,Rc=0.00M,Ri=0.0M


5R0 = Instrument’s polled data request address


Dm = Wind direction, deg (2 Hz samples, 10 sec average)



0 deg wind comes over the bow


Sn = Wind speed min, m/sec (2 Hz, 10 sec sample period)


Sm = Wind speed average, m/sec (2 Hz, 10 sec sample period)


Sx = Wind speed max, m/sec (2 Hz, 10 sec sample period)


Ta = Air temperature, degrees C


Ua = Relative humidity, %


Pa = Barometric pressure, hPa


Rc = Rain accumulation, mm (accumulation is updated in 10 sec intervals)

The accumulation value is reset only when the sensor power is reset.


Ri = Rain intensity, mm/hour

Calliope Setup:


The sensor delivers an extensive data set so there are a considerable number of data items to be defined:

WXT5_R0
Vaisala WXT510

Complete raw data string (not corrected)

WXT5_Dm
Wind direction; WXT

Ship relative (corrected for alignment)

WXT5_Sm
Wind speed; WXT

Ship relative 

WXT5_Ta
Air temperature; WXT


WXT5_Pa
Barometric pressure; WXT


WXT5_Ua
Relative humidity; WXT

WXT5_Rc
Rain accumulation; WXT

WXT5_Ri
Rain intensity; WXT

TWSD5
True wind speed & direction; WXT

TWD5

True wind direction; WXT

TWS5

True wind speed; WXT

In the long run there is likely to be more than one WXT510 installed on a ship so the variable names include the sensor address designator (“5”).  Five (5) has been chosen to allow lower numbers to be used for the “true” variables associated with the existing sensors.

The basic Calliope transaction definitions can be seen in the configuration report excerpt at the end of this document. The listed configuration has been tested with the exception of the true wind speed & direction conversion, which required GPS and heading data that was not available for the test setup.

Metadata:


The sensor definitions need a reasonable amount of metadata. The file WXT510_MetaData.txt contains a first cut at some of the items to be included. This file can be inserted into the Calliope editor’s metadata window for each sensor and then edited to remove unnecessary items.

Calliope configuration information:

Calliope Configuration Report - R/V Test

Tue 12/Jun/2007 20:17:17

Current time zone: GMT Standard Time

Calliope Version 2.18

______________________________

Available function libraries:

   Cruise_ID.lib

   ErrorReport16.lib

   Initializations19.lib

   LogCycleAdj.lib

   Primary222.lib

______________________________

Defined constants:

   WXT5Wnd.dat

// Vaisala WXT510 meteorological sensor wind offset value.  This is the angle of

// the sensor measured from the centerline of the ship (clockwise from above).

// If the wind sensor reports a 0.0 degree wind when the wind is coming from 

// 5 degrees to stbd, the offset is +5.  A wind coming directly over the bow

     // should result in a WXT#_Dm value of 0.0 degree. 

     WXT5SensorOffset = 0.0

______________________________

Sensor definitions:

(SI=Service interval, LC=Log cycle, CC=Clear cycle, P=Priority)

Air temperature; WXT (C)


WXT5_Ta,  Secondary,  WXT5


Active,  SI=5 LC=2 CC=2 P=0


No Functions


Equation = toNum(X[6])


C[0]=0, C[1]=0, C[2]=0, C[3]=0, C[4]=0


CSV flag set, 1 decimal plcs


No UDP output


Stored value: 24.9

Barometric pressure; WXT (hPa)


WXT5_Pa,  Secondary,  WXT5


Active,  SI=5 LC=2 CC=2 P=0


No Functions


Equation = toNum(X[8])


C[0]=0, C[1]=0, C[2]=0, C[3]=0, C[4]=0


CSV flag clear


No UDP output


Stored value: 

Rain accumulation; WXT (mm)


WXT5_Rc,  Secondary,  WXT5


Active,  SI=5 LC=2 CC=2 P=0


No Functions


Equation = toNum(X[9])


C[0]=0, C[1]=0, C[2]=0, C[3]=0, C[4]=0


CSV flag set, 2 decimal plcs


No UDP output


Stored value: 0.25

Rain intensity; WXT (mm/hr)


WXT5_Ri,  Secondary,  WXT5


Active,  SI=5 LC=2 CC=2 P=0


No Functions


Equation = toNum(X[10])


C[0]=0, C[1]=0, C[2]=0, C[3]=0, C[4]=0


CSV flag set, 1 decimal plcs


No UDP output


Stored value: 

Relative humidity; WXT (%)


WXT5_Ua,  Secondary,  WXT5


Active,  SI=5 LC=2 CC=2 P=0


No Functions


Equation = toNum(X[7])


C[0]=0, C[1]=0, C[2]=0, C[3]=0, C[4]=0


CSV flag set, 1 decimal plcs


No UDP output


Stored value: 

True wind direction; WXT (deg)


TWD_5,  Secondary,  TWnd5


Active,  SI=10 LC=0 CC=0 P=0


No Functions


Equation = X[2]


C[0]=0, C[1]=0, C[2]=0, C[3]=0, C[4]=0


CSV flag set, 0 decimal plcs


No UDP output


Stored value: 

True wind spd & dir; WXT


TWnd5,  Conversion,  Null


Inactive,  SI=10 LC=3 CC=3 P=20


No Functions


Equation = TrueWind_SD(WXT5_Sm.value+", "+WXT5_Dm.value, 0.0 )


C[0]=0, C[1]=0, C[2]=0, C[3]=0, C[4]=0


CSV flag clear


No UDP output


Stored value: 2.4, 352

True wind speed; WXT (m/s)


TWS_5,  Secondary,  TWnd5


Active,  SI=10 LC=0 CC=0 P=0


No Functions


Equation = X[1]


C[0]=0, C[1]=0, C[2]=0, C[3]=0, C[4]=0


CSV flag set, 1 decimal plcs


No UDP output


Stored value: 

Vaisala WXT510 #5


WXT5,  Polled,  Com4


Active,  SI=5 LC=2 CC=2 P=0


Address = \013\0105R0\013\010


Terminator = \010,  Terminator count = 1


Response time = 0.5


Init=WXT5_Init, 


C[0]=0, C[1]=0, C[2]=0, C[3]=0, C[4]=0


CSV flag clear


No UDP output

Stored value:

5R0,Dm=062D,Sn=0.0M,Sm=0.1M,Sx=0.2M,Ta=24.1C,

Ua=47.0P,Pa=1015.9H,Rc=0.00M,Ri=0.0M

Wind direction; WXT (Deg)


WXT5_Dm,  Secondary,  WXT5


Active,  SI=5 LC=2 CC=2 P=0


No Functions


Equation = toNum(X[2])+toNum(WXT5SensorOffset)


C[0]=0, C[1]=0, C[2]=0, C[3]=0, C[4]=0


CSV flag set, 0 decimal plcs


No UDP output


Stored value: 

Wind speed; WXT (m/s)


WXT5_Sm,  Secondary,  WXT5


Active,  SI=5 LC=2 CC=2 P=0


No Functions


Equation = toNum(X[4])


C[0]=0, C[1]=0, C[2]=0, C[3]=0, C[4]=0


CSV flag set, 1 decimal plcs


No UDP output


Stored value: 2.1

Metadata entries:

WXT5

Vaisala WXT510 Weather Transmitter

Data Format:

WXT5  39240.67178 16:07:22  5R0,Dm=048D,Sn=0.0M,Sm=0.1M, Sx=0.2M,Ta=24.5C,Ua=35.7P,Pa=1018.2H,Rc=0.00M,Ri=0.0M

WXT5  39240.67178 16:07:22 = Calliope designator and time values


(time stamps are GMT)


5R0 = Instrument’s polled data request cmd (“5” is inst address)


Dm = Wind direction, deg (2 Hz samples, 10 sec average)



0 deg wind comes over the bow


Sn = Wind speed min, m/sec (2 Hz, 10 sec sample period)


Sm = Wind speed average, m/sec (2 Hz, 10 sec sample period)


Sx = Wind speed max, m/sec (2 Hz, 10 sec sample period)


Ta = Air temperature, degrees C


Ua = Relative humidity, %


Pa = Barometric pressure, hPa


Rc = Rain accumulation, mm (accumulation is updated in 10 sec intervals)

The accumulation value is reset only when the sensor power is reset.


Ri = Rain intensity, mm/hour

Wind speed and direction are given in meteorological terms: a “0” degree wind comes from the bow; a “90” degree wind comes from the Stbd side. Wind speed and direction values are ship relative and direction has not been corrected for mounting alignment error. Wind sampling is done at 2 Hz and averaged over 10 seconds – new data is available at 10 sec intervals.

WXT5_Dm

Ship relative wind direction (degrees) corrected for mounting alignment error.

Data Format: xxx  

Wind direction is given in meteorological terms: a “0” degree wind comes from the bow; a “90” degree wind comes from the Stbd side. Wind sampling is done at 2 Hz and averaged over 10 seconds – new data is available at 10 sec intervals.

WXT5_Sm

Ship relative wind speed (m/s) 

Data Format: xx.x  

Wind sampling is done at 2 Hz and averaged over 10 seconds – new data is available at 10 sec intervals.

WXT5_Rc

Rain accumulation (mm)

Data Format:  xx.xx

This value continues to increase until the sensor is reset as the result of power cycling (data polling does not reset the count).

WXT5_Ri

Rain intensity (mm/hr)

Data Format:  x.x

This value is calculated over 10 second intervals.

TWSD5

True wind speed (m/s) and direction (degrees) 

Data Format xx.x, xxx

Values are calculated from the Vaisala WXT510 Weather Transmitter raw data corrected for sensor alignment error and combined with the ship’s gyro heading and GPS SOG and COG  values.

TWS5

True wind speed (m/sec)

Data Format xx.x

Values are calculated from the Vaisala WXT510 Weather Transmitter raw data corrected for sensor alignment error and combined with the ship’s gyro heading and GPS SOG and COG  values.

TWD5

True wind direction (degrees)

Values are calculated from the Vaisala WXT510 Weather Transmitter raw data corrected for sensor alignment error and combined with the ship’s gyro heading and GPS SOG and COG  values.

