Spezoa

4/25/2011

NOAA/PSD  Ship-based Turbulent Flux Measurement System. 

Second Unit
Rev 4.6
[image: image1.jpg]



Turbulence Flux System setup on R/V Knorr.
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Turbulence Portable Flux System setup on R/V Atlantis.
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Turbulence Portable Flux System setup on R/V Atlantis.
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         Turbulence Portable Flux System setup on R/V Kilo Moana.
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          Turbulence Portable Flux System setup on R/V Kilo Moana.
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            Turbulence Flux System setup on main mast of R/V Ronald Brown.
The PSD Turbulent flux system consists of four components.
1. A fast turbulence system with ship motion corrections mounted on the jackstaff.

The sensors are:  
a. Ultrasonic anemometer, Gill Wind Master Pro model #1561-PK-020. 
b. Motion-Pak, a  six axis motion detector built in house with Systron and Donner sensors. 
2. Solar and IR radiation sensors are:

a. Radiometers are:

· Two Precision Spectral Pyranometer (PSP)from Appley Inc. One of them installed on the stabilized platform and one installed on a fix platform. 
· Two Precision Infrared Radiometer (PIR) from Appley Inc. One of them installed on the stabilized platform and one installed on a fix platform.
· One Precision Pyranometer (CM22) from Kipp& Zonen. This one installed on the stabilized platform.
· One Pyrgeometer (CG4) from Kipp & Zonen. This one installed on the stabilized platform.
Radiometers are mounted on the highest and unobstructed sky-see location of vessel. 
3. Bulk Meteorology-sensor are: 
a. Mean T/RH sensor in aspirator, sensor model # HMP235 by Vaisala.  
b. Skin Surface Temperature (SST).SST measurement is made with a floating (YSI 46040) thermistor deployed off port side with outrigger. 

c. Optical Scientific Inc.-Optical Precipitation Sensor model ORG-815 DA.

4. Li-COR 7500 fast CO2/H2O gas analyzer - mounted on the jack staff.
5. Two differential GPS with pitch, roll and heading information.
	Table 1.  Instruments and measurements for air-sea interaction, cloud, and precipitation studies.

	Item
	System
	Measurement

	1
	Air-sea flux system
	Motion corrected turbulent fluxes

	2
	Pyranometer & Pyrgeometer
	Downward solar radiative, IR flux

	3
	Bulk meteorology
	Surface Water Temp, Air Temp, RH, Wind Speed

	4
	Optical Rain gauges
	Rain falling Rate

	5
	Open Path LI-7500 Analyzer
	CO2/H2O


Data set of these instruments are logged, archived and displayed by two computers, with one computer used solely as the data acquisition system while the other computer serves as real time display data and as the platform for daily diagnostics.

All instruments data are transmitted to the acquisition computer via a selected serial communication port or via a selected wireless radio modem.

Acquisition System Structure
The acquisition System consist of three CR1000 data loggers, five self contained instruments and two Microsoft Windows XP professional computer.
· Campbell CR1000 data logger, slow mean data MEAN1(1Hz)
· Campbell CR1000 data logger, slow mean data MEAN2(1Hz)

· Campbell CR1000 data logger, slow mean data MEAN3(1Hz)

· Campbell CR1000 data logger, fast data Ship Motion(10Hz)
· Wind Master Pro Ultrasonic Anemometer Gill (10Hz)

· Open Path CO2/H2O Analyzer- LI-COR 7500 (10Hz)

· Two Hemisphere GPSVS100 systems (20Hz and 1Hz)

· Distance Meter Riegl LD90 3100VHS-FLP (10Hz)
· PS3DAS03 Microsoft Windows XP professional computer.
· PS3DAS04 Microsoft Windows XP professional computer.
PS3DAS03 computer collect real time data thru 16 serial ports interface PCI device using ports COM3 thru COM10 for flux data acquisition instruments.
COM11 thru COM18 are available for others instruments to be included on the present study. 
Data Files

· All archived data file name is format as follows:
aaabyyjjjhh_raw.txt

aaa: Instrument identification

b:    Index , default is 0 for one instrument

YY:  Last two digits of year

JJJ:   julian day

HH:  hour

· Time stamp structure is as follows:

Timestamp: mmssmmm

mm: minutes

ss: seconds

mmm: milliseconds

· The data file folder structure is as follows:

D:\Data
Files created in “D:\Data” folder are move to D:\Data\<YYJJJ> at the end of the day (UTC time).

Archived files have the following format:

· Combined Ship Data - scs0YYJJJhh_raw.txt   (optional depending on ship data logging system)

· Ship Motion data – mot0YYJJJhh_raw.txt
· Met Data logger 1 – me10YYJJJhh_raw.txt

· Met Data logger 2 – me20YYJJJhh_raw.txt

· Met Data logger3  - me30YYJJJhh_raw.txt

· 7500 Licor gas analyzer – lic0YYJJJhh_raw.txt
· GPS Crescent VS100  – gps0YYJJJhh_raw.txt
· Ship Heading and Pitch  Crescent VS100– hed0YYJJJhh_raw.txt

· Ship Position Crescent  VS100– pos0YYJJJhh_raw.txt

· Ship Heading and Roll Crescent  VS100 – rol0YYJJJhh_raw.txt

· Sonic anemometer – son0YYJJJhh_raw.txt

· Wave Meter – lsr0YYJJJhh_raw.txt

Channel assignments are as follows on the data acquisition system:

A. Serial Port COM1 received GPS data for computer time sync  

B. Serial Port COM2 reserved.
C. Serial Port COM3-Gill Sonic Anemometer.  
Data is acquired at 19200 baud rate and a sampling rate of 10Hz.
file name format: son0yyjjjhh_raw.txt
Data parameters are separate by a comma (,)
See bellow an example of the first two lines of an hourly Anemometer raw data file.

08/27/2007 18:00 Generic with ASCII Output (SN: 070514)

2545847 B,-001.20,-000.62,+000.22,M,+032.99,00,
25

1 Timestamp
2 Node Address

3 U

4 V

5 W

6 M metric/sec units

7 Sonic Temperature (degC)

8 Status

D. Serial Port COM4- LI-7500 Gas Analyzer.    
Data is acquired at 19200 baud rate and a sampling rate of 10Hz.
file name format: lic0yyjjjhh_raw.txt

Data parameters are separate by a space.
See bellow an example of the first two lines of an hourly Licor7500 raw data file.

08/27/2007 18:00 Generic with ASCII Output (SN: 0772)

2540164 249
11.8338
446.337
36.53
83.3


1 Timestamp

2 Diag

3 CO2

4 H2O

5 Temperature

6 Pressure

'Diag' is a diagnostic, 'CO2' and 'H2O' are in units of mmol / m3, Temperature is in C˚, and Pressure is in kPa.

E. Serial Port COM5- Mean1data logger-Temperature, Relative Humidity, Surface Water Temperature, and Rain Rate.   
Data is acquired at 9600 baud rate and a sampling rate of 1Hz. 

file name format: me10yyjjjhh_raw.txt


Data parameters are separate by a comma (,)
See bellow an example of the first two lines of an hourly Mean1 raw data file.
09/13/2007 20:00 Mean 1 Datalogger (SN: 7911)
0050811 13.11, 27.03, 0.214, 0.961, 2.258, 4.896, 0.056, 27.52, 18.42, 45.17, 0, 4.998, NAN, 441.2, 0.001,0,0,0.001, 0.01, 0,0,0.046,0.028,0.193,0,0,NAN,0
1 Timestamp

2 Data logger Battery voltage -average

3 Data logger Temperature in Celsius -average
4 Sea snake 2 wire resistance in ohms -average
5 Vaisala Temperature voltage -average
6 Vaisala Relative Humidity voltage -average
7 ORG Rain Gauge Carrier Voltage -average
8 ORG Rain Gauge Sensing Voltage -average
9 Sea snake 2 wire temperature in Celsius -average
10 Vaisala temp in Celsius -average
11 Vaisala Relative Humidity in % -average
12 ORG Rain Gauge sensing in mm/h -average
13 Aspirator air flow >0 flow is on -average
14 Sea snake 4 wire resistance in ohms -average

15 Sea snake 4 wire Temperature in C –average

16 Data logger Battery voltage –standard deviation

17 Data logger Temperature in Celsius –standard deviation
18 Sea snake 2 wire resistance in ohms –standard deviation

19 Vaisala Temperature voltage –standard deviation

20 Vaisala Relative Humidity voltage –standard deviation

21 ORG Rain Gauge Carrier Voltage –standard deviation

22 ORG Rain Gauge Sensing Voltage –standard deviation

23 Sea snake 2 wire temperature in Celsius –standard deviation
24 Vaisala temp in Celsius –standard deviation
25 Vaisala Relative Humidity in % –standard deviation
26 ORG Rain Gauge sensing in mm/h –standard deviation
27 Aspirator air flow >0 flow is on –standard deviation
28 Sea snake 4 wire resistance in ohms –standard deviation

29 Sea snake 4 wire Temperature in C –standard deviation

Note : Usually  only one seasnake will be used to measure water surface temperature.
F. Serial Port COM6-Mean 2 data logger- Solar Radiation PIR and PSP, Surface Water Temperature.   
Data is acquired at 9600 baud rate and a sampling rate of 1Hz.
file name format: me20yyjjjhh_raw.txt


Data parameters are separate by a comma (,)
See bellow an example of the first two lines of an hourly Mean2 raw data file.
09/13/2007 20:00 Mean 2 Datalogger (SN: 7908)

0056349 12.69, 26.41, 0.507, 0.514, 0.452, 2.174,24.33, 23.63,114.2,246.5,2404, 30.11,NAN,491.7, 0.001, 0,0.009000001,0.004,0.021,0.231,0.905,0.397,5.353,26.16,6.461,0.063,NAN,0
1
Timestamp
2
Data logger Battery voltage -Average
3
Data logger Temperature -Average
4
Case_R-Average
5
Dome_R-Average
6
PIR voltage-Average
7
PSP voltage-Average
8
Case Temperature in C-Average
9
Dome temperature in C-Average
10
PIR Wm2-Average
11
PSP Wm2-Average
12
Sea snake 4 wire Resistance in ohms-Average
13
Sea snake 4 wire Temperature in C-Average
14
Sea temp 2 wire Resistance in ohms-Average
15
Sea temp 2 wire in C-Average
16
Data logger Battery voltage -Standard Deviation

17
Data logger Temperature  -Standard Deviation

18
Case_R -Standard Deviation

19
Dome_R -Standard Deviation

20
PIR voltage -Standard Deviation

21
PSP voltage -Standard Deviation

22
Case Temperature in C -Standard Deviation

23
Dome temperature in C -Standard Deviation
24
PIR Wm2 -Standard Deviation
25
PSP Wm2 -Standard Deviation
26
Sea snake 4 wire Resistance in ohms -Standard Deviation
27
Sea snake 4 wire Temperature in C -Standard Deviation 

28
Sea temp 2 wire Resistance in ohms -Standard Deviation
29
Sea temp 2 wire in C -Standard Deviation
Note : Usually  only one seasnake will be used to measure water surface temperature.

G. Serial Port COM7- All Ship instruments data
Data acquisition at 9600 baud rate with a sampling rate of 1Hz.

file name format: scs0yyjjjhh_raw.txt

1 
Time stamp
2 
To be determent
H. Port COM8-Ship motion pitch, roll and yaw motion, measured with
Motion-Pak.

Data is acquired at 19200 baud rate and a sampling rate of 10Hz.

file name format: mot0yyjjjhh_raw.txt

Data parameters are separate by a comma (,)
See bellow an example of the first two lines of an hourly Motion-Pak  raw data file.
08/27/2007 18:00 Generic with ASCII Output (SN: 7459)

2535118 -0.03274211,0.9426998,0.001364254,-0.05184167,-0.1364254,-3.847198

1 Timestamp

2 Rate-x

3 Rate-y

4 Rate-z

5 Acceleration-x

6 Acceleration-y

7 Acceleration-z

Rates and Accelerations are in Volts.
I. Serial Port COM9- Ship Heading and Pitch with Crescent VS100


Data is acquired at 19200 baud rate and a sampling rate of 10Hz.


file name format: hed0yyjjjhh_raw.txt


Data parameters are separate by a comma (,)
See bellow an example of the first two lines of an hourly Ship heading and pitch raw data file.
07/09/2009 05:00 Generic with ASCII Output (SN: B1)

0000061 $PSAT,HPR,050001.20,250.45,0.89,,N*3D


1
Timestamp


2
$PSAT,HPR  identifier


3
time UTC time (HHMMSS.SS)


4
heading in degrees


5
pitch in degrees


6
roll in degrees


7
type N for GPS, G for gyro

Important note: This port is configured for Heading and Pitch,  therefore line 6 will show nothing.
J. Serial Port COM10- Ship position GPS Cresent VS100
Data is acquired at 19200 baud rate and a sampling rate of 10Hz.
There are two kind of GPS file format that will be seen on GPS files, with 3 different GPS codes ($GPRMC), ($GPGGA), ($GPVTG)

file name format: gps0yyjjjhh_raw.txt
Data parameters are separate by a comma (,)
See bellow an example of the first two lines of an hourly Ship position GPS  raw data file. 06/12/2009 06:00 Generic with ASCII Output (A2)

0000077 $GPRMC,060000.40,A,3251.15194534, N,07956.64350164,W, 0.01,207.50, 120609, 7.3,W,D*3E

0000671 $GPVTG,145.12,T,152.46,M,0.01,N,0.02,K,D*22

$GPRMC coding
1 Timestamp

2 GPS code $GPRMC 

3 GPS time (HHMMSS.SS)

4 Status ('A' = valid, 'V' = warning)

5 Latitude in degrees, minutes and decimal minutes (DDMM.MMMMM)

6 N or S latitude

7 Longitude in degrees, minutes and decimal minutes(DDDMM.MMMMM)

8 W or E longitude

9 Speed-over-ground Z.Z in knots

10 Track made good, reference to true north 

11 UTC date DDMMYY

12 Magnetic Variation in degrees D.D

13 Variation Sense v=E ;V=W

14 *CC check sum

$GPVTG coding
1 Timestamp

2 GPS code $GPVTG
3 T

4 True course over ground, 000 to 359 degrees

5 Magnetic course over ground, 000 to 359 degrees

6 M

7 Speed over ground, 00.0 to 99.9 knots

8 N

9 Speed over ground, 00.0 to 99.9 kilometers per hour

10 K 

11 Check sum

A. Serial Port COM11- Ship Heading and Roll with Crescent VS100


Data is acquired at 19200 baud rate and a sampling rate of 10Hz.

file name format: rol0yyjjjhh_raw.txt


Data parameters are separate by a comma (,)

See bellow an example of the first two lines of an hourly Ship heading and roll raw data file.
07/09/2009 08:00 Generic with ASCII Output (SN: B2)

0000061 $PSAT,HPR,080001.20,187.19,,10.53,N*06



1
Timestamp


2
$PSAT,HPR  identifier


3
time UTC time (HHMMSS.SS)


4
heading in degrees


5
pitch in degrees


6
roll in degrees


7
type N for GPS, G for gyro

Important note: This port is configured for heading and roll, therefore line 5 will show nothing.

K. Serial Port COM12- Not in use
L. Serial Port COM13 - Wave Measurement RIEGL

This setup is optional  

Data are acquired at 9600 baud rate and a sampling rate of 20 Hz.

File name format lsr0yyjjjhh_raw.txt

Data parameters are separate by a comma (;)
See bellow an example of the first two lines of an hourly Wave measurement raw data file.


10/15/2008 01:00 LD90-3100VHS-FLP (SN: 12)

0000017 r7.389;a37;q80

1 timestamp

2 range in meters

3 amplitud signal strength

4 measurement quality

M. Serial Port COM14 - Mean 3 data logger- Solar Radiation PIR and PSP, Surface Water Temperature.   

Data is acquired at 9600 baud rate and a sampling rate of 1Hz.

file name format: me20yyjjjhh_raw.txt


Data parameters are separate by a comma (,)


See bellow an example of the first two lines of an hourly Mean3 raw data file.
09/13/2007 20:00 Mean 2 Datalogger (SN: 7908)

0056349 NAN, NAN, NAN, NAN, NAN, NAN, NAN, NAN, NAN, NAN, NAN, NAN, NAN 

1
Timestamp

2
Data logger Battery voltage -Average

3
Data logger Temperature -Average

4
Case1_Rat-Average

5
Dome1_Rat-Average

6
Case1_R-Average

7
Dome1_R-Average

8
PIR1_V-Average

9
PSP1_V-Average
10
Case1_Temp-Average
11
Dome1_Temp-Average
12
PIR1_Wm2 -Average
13
PSP1_ Wm2 -Average
Data Processing Computers

Data Processing Computers tasks are:

1. Computer name: PS03DAS03 Data Archive.
Computer Description: OptiPlex 330 Minitower, Pentium Dual Core E2180/2.0GHz,1M     800FSB

Main Software:
Data Acquisition Setup software, this is a windows XP service that allows to setup RS232 serial ports, set up archiving location, folder and files archiving names and archive the data with time stamp.
File Manager software, this is a Windows XP service allows to manage files as they are been archived.
Clock synchronization Windows XP service allows sync computer clock with GPS or Network.
2. Computer name: PS03DAS04 Data Analysis.
Computer description: OptiPlex 330 Minitower, Pentium Dual Core  E2180/2.0GHz,1M     800FSB
File Manager software, this is a Windows XP service allows to manage files as they are been archived.

MathWorks used as mathematical computation, analysis, visualization, and algorithm developmental programs.
Labview is s a graphical programming environment used to display real time data. 

Wireless communication Devices Setup

Six pairs of wireless radio modems are setup to send/receive data between instruments and acquisition computer. They are Sonic1 anemometer, Licor gas analyzer, Motion Pak ship motion, Mean1 data logger, Mean2 Data logger, and Riegl Distance Sensor. All modems are paired and configured on a point to point interface.
Two kind of radio modems are used:
a. Data-Linc Group model PLantLinc 5000 with a transmitter frequency of 900 MHz. , refer to User guide for PLR5000.  These modems are used with the Mean1 data logger.


b. Microhard System model Spectra 2420 with a transmitter frequency of 2.4 GHz., refer to Operating manual for Spectra 2420. These modems are used with the Sonic, Licor, Mean2, Motion Pak, and Laser.
Radio modem assignments are as follows:

	Parameter
	Radio1
	Radio2
	Radio3
	Radio4
	Radio5
	Radio6

	System
	System 2
	System 2
	System 2
	System 2
	System 2
	System 2

	Serial #
	010-0014623
	010-0014628
	010-00115084
	010-0015100
	010-0015087
	010-0015106

	S101
	0
	2
	2
	0
	2
	0

	S102
	19200
	19200
	19200
	19200
	19200
	19200

	S103
	230400
	230400
	230400
	230400
	230400
	230400

	S104
	10
	10
	11
	11
	12
	12

	S105
	1
	10
	2
	1
	2
	1

	S107
	spyder
	spyder
	spyder1
	spyder1
	spyder2
	spyder2

	S112
	120
	120
	255
	255
	255
	255

	S113
	1
	1
	5
	5
	5
	5

	S116
	5
	5
	10
	10
	10
	10

	S118
	1
	1
	1
	1
	1
	1

	S133
	1
	1
	1
	1
	1
	1

	S140
	10
	1
	1
	2
	1
	2

	Frequency
	2.4GHz
	2.4GHz
	2.4GHz
	2.4GHz
	2.4GHz
	2.4GHz

	Connected to
	COMM8 of PC
	CR1000 s/n 7459 for Motion Pak
	COMM3 of PC
	Sonic Interface
	COMM4 of PC
	Licor Interface

	Restrictions
	none
	None
	none
	none
	none
	None


	Parameter
	Radio7
	Radio8
	Radio9
	Radio10
	Radio11
	Radio12

	System
	System 2
	System 2
	System 2
	System 2
	System 2
	System 2

	Serial #
	010-0015098
	010-0015092
	010-0015085
	010-0015082
	C090013
	C090012

	S101
	0
	2
	0
	2
	Master=0
	Slave=1

	S102
	9600
	9600
	9600
	9600
	9600
	9600

	S103
	230400
	230400
	230400
	230400
	n/a
	n/a

	S104
	13
	13
	14
	14
	255
	255

	S105
	1
	2
	1
	2
	885-1137
	885-1200

	S107
	spyder3
	spyde3
	spyder4
	spyder4
	n/a
	n/a

	S112
	255
	255
	255
	255
	
	

	S113
	5
	5
	5
	5
	
	

	S116
	10
	10
	10
	10
	
	

	S118
	1
	1
	1
	1
	
	

	S133
	1
	1
	1
	1
	
	

	S140
	2
	1
	2
	1
	885-1200
	885-1137

	Frequency
	2.4GHz
	2.4GHz
	2.4GHz
	2.4GHz
	902 MHz
	902 MHz

	Connected to
	COMM 13 of PC
	Laser Interface 
	COMM6 of PC
	    CR1000 s/n 7908 for Mean 2
	COMM5 of PC
	CR1000 s/n 7911 for Mean 1

	Restrictions
	none
	None
	none
	none
	none
	None


NOTE: Radio Modem parameters are configured before installation;  if replacement is needed replace with a pair of radios and program them accordingly to manual.
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Note: This figure represents a standard configuration- installation of the portable flux system; it does not necessarily reflect the actual configuration set up on the field. 
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Note: This figure represents a standard configuration- installation of the portable flux system; it does not necessarily reflect the actual configuration set up on the field.
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Sonic Interface Diagram
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7500 Licor Interface Diagram
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Mean 1 Interface Diagram
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Mean 2 Interface Diagram
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Motion Pak and Sprayer Interface Diagram
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Interface Diagram for T/RH, Licor, Laser
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Optical Rain Gauge interface Diagram 

Datalogger programs
-Motion Pak Program
'CR1000 Series Datalogger

‘Program Name: Second_MotoinPak_1.CR1

'Created by Sergio Pezoa

'Date: Feb 15, 2007

'Declare Public Variables

'offsets as 3/31/09 -0.00955,0.00136,-0.01501,-0.05321,0.00819,-3.84311

' offset have been changed as 2/4/2010

' Sprayer control- addition - modified on 7/29/2010 by SP 
PipeLineMode

Public Meas(7)

Public PortOn

Alias meas(1) = xrate

Alias meas(2) = yrate

Alias meas(3) = zrate

Alias meas(4) = xaccel

Alias meas(5) = yaccel

Alias meas(6) = zaccel

Public OutString As String * 1000

'Define Data Tables

DataTable (Motion,1,-1)


Sample (6,Meas(),FP2)

EndTable

'Main Program

BeginProg


'SerialOpen (ComSDC7,19200,0,0,2000)


SerialOpen (ComRS232,19200,0,0,200)


Scan (100,mSec,800,0)



'Sprayer controller

  If TimeIntoInterval(0,30,Sec) Then PortOn=0 'set Port 1 to 0

      PortSet(9, PortOn)   'Set port 1 low for time interval

  If TimeIntoInterval(1,43170,Sec) Then PortOn=1 'set PortOn to 0



      PortSet(9, PortOn)   'Set port 1 high for time interval

    'motion pak voltages reading  



VoltSe (Meas(1),1,mV5000,1,1,0,250,0.001,0.006)'xrate offset = 0.0109  10/18/10



VoltSe (Meas(2),1,mV5000,2,1,0,250,0.001,0.001) 'yrate offset = -0.0027  10/18/10



VoltSe (Meas(3),1,mV5000,3,1,0,250,0.001,0.013) 'zrate offset = 0.0156   10/18/10



VoltSe (Meas(4),1,mV5000,4,1,0,250,0.001,-0.016) 'xaccel offset =0.008  10/18/10



VoltSe (Meas(5),1,mV5000,5,1,0,250,0.001,-0.012) 'yaccel offset = 0  10/18/10



VoltSe (Meas(6),1,mV5000,6,1,0,250,0.001,0)'no zaccel offset   10/18/10



OutString = xrate+CHR(44)+yrate+CHR(44)+zrate+CHR(44)+xaccel+CHR(44)+yaccel+CHR(44)+zaccel+CHR(13)+CHR(10)



'SerialOut (ComSDC7,OutString,"",0,0)



SerialOut (ComRS232,OutString,"",0,0)



SerialFlush (COMRS232)


CallTable Motion


NextScan

EndProg
-Mean 1 program
'Program name: T_RH_RAIN_SEAT_ASPIR_VER7.CR1

'By Sergio Pezoa

'Mean1

'Log sea temp 2 wire,vaisala T/RH, Rain Gauge, aspirator and sea Temp 4 wire

'Date written: 8/30/2007

'Modified on Jan/26/2011

'IF "NAN" make it -9999

Public Flag(1) as boolean

public outputflag

Public OutString1 as string * 100

Public OutString2 as string * 100

Public OutString3 as string * 100

Public OutString4 as string * 100

Public TestRecord(28)

public count

'Declared variables and units

public Batt_v, PTemp

Public Seatemp_r

Public Seatemp

Public Snake_r4W

Public vaisala_v(2)

Public ORG_Sig_v

Public ORG_Car_v

Public SeatempC

Public SnakeC_4W

Public vaisT_C

Public vaisRH

Public ORG_mmhr

Public airflow

DIM  I

Alias vaisala_v(1)=vaisT_v

Alias vaisala_v(2)=vaisRH_v

'Declare Constants

Const c1=0.0010295

Const c2=0.0002391

Const c3=0.0000001568

'Constants for ysi serie 46040  c4,c5,c6 -5 to 40 C

Const c4=0.001399937

Const c5=0.000237854

Const c6=0.000000097

'Contant wire resistance for seasnake 

Const r_cond=5.120

Const high=true

Const low=false

'Define Data Table

DataTable(Mean1,outputflag,-1)

  DataInterval(0,1,Min,-1)

  'average

  Average(1,Batt_v,FP2,0)

  Average (1,PTemp,FP2,0)

  Average(1,Seatemp_r,FP2,0)

  Average(1,vaisT_v,FP2,0)

  Average(1,vaisRH_v,FP2,0)

  Average(1,ORG_Car_v,FP2,0)

  Average(1,ORG_Sig_v,FP2,0)

  Average(1,SeatempC,FP2,0)

  Average(1,vaisT_C,FP2,0)

  Average(1,vaisRH,FP2,0)

  Average(1,ORG_mmhr,FP2,0)

  Average(1, airflow, FP2,0)

  Average (1,Snake_r4W,FP2,0) 

  Average (1,SnakeC_4W,FP2,0)

  'standard dev

  StdDev(1,Batt_v,FP2,0)

  StdDev(1,PTemp,FP2,0)

  StdDev(1,Seatemp_r,FP2,0)

  StdDev(1,vaisT_v,FP2,0)

  StdDev(1,vaisRH_v,FP2,0)

  StdDev(1,ORG_Car_v,FP2,0)

  StdDev(1,ORG_Sig_v,FP2,0)

  StdDev(1,SeatempC,FP2,0)

  StdDev(1,vaisT_C,FP2,0)

  StdDev(1,vaisRH,FP2,0)

  StdDev(1,ORG_mmhr,FP2,0)                 

  StdDev(1,airflow,FP2,0)

  StdDev(1,Snake_r4W,FP2,0)

  StdDev(1,SnakeC_4W,FP2,0)

EndTable

'Main Program

BeginProg


SerialOpen (ComRS232,9600,0,0,10000)

  Scan(1,Sec, 3, 0)

  If TimeIntoInterval (0,60,Sec) then flag(1)=high

  I=i+1

  if i > 60

   i=0

   endif

    count=I 

    'seasnakecheck

    '1H & GND with 10K resistor between 1H and E1 

    BRHalf(Seatemp_r, 1,mV250, 1,Vx1, 1, 250, True, 0, _60Hz, 1, 0)

     Seatemp = 10000*(Seatemp_r/(1.0-Seatemp_r))       

      IF StrComp(Seatemp, 1 ) < 0 then

    SeatempC = -9999

    ELSE

     SeatempC = 3915.9/(r_cond+ Ln(Seatemp - 10))-273.16

    ENDIF

   'sea snake Half Bridge, 4 Wire measurements Seatemp_r4W:

   '7H & 7L ,8H & 8L ,E1

    '(wire1,2) ==/\/\/\/\/\== (wire3,4)

    'CH7- wire1(yellow)to 7H/10k resistor between 7H and 7L/7L to E3

    'wire3(green)to GND

    'CH8- wire2(red)to 8H/wire4(blue)to 8L



BrHalf4W(Snake_r4W,1,mV2500,mV2500,7,3,1,2500,False,False,0,_60Hz,10031,0)



 IF StrComp(Snake_r4W,"INF") = 0 then



 SnakeC_4W=-9999



 ELSE



 SnakeC_4W = 1/(c4+c5*Ln(Snake_r4W)+c6*PWR(Ln(Snake_r4W),3))+(-273.16)

     ENDIF

   'Aspirator check

   '2H , E2

    BRHalf(airflow, 1,mV2500, 3,Vx2, 1,2000,False, 0,250,-5,5)

    PanelTemp (PTemp,250)

    Battery(Batt_v)

    'vaisala temp nad rh voltages

    '3H & 3L for temp 4H & 4L for humidity

     VoltDiff(vaisala_v(), 2, mV5000, 3,False, 0, _60Hz, 0.001, 0)

     vaisT_c = vaisT_v * 40 - 20

     vaisRH = vaisRH_v * 20

     'rain gauge carrige voltages

     '5H &5L

     VoltDiff(ORG_Car_v, 1, mV5000,5 ,False, 0, _60Hz, 0.001, 0) 

     'rain gauge sense voltage

     '6H & 6L

     VoltDiff(ORG_Sig_v, 1, mV5000, 6,False, 0, _60Hz, 0.001, 0)             

     ORG_mmhr = 0

    '

    
 If  ((ORG_Sig_v) >= 0.085) Then     

    'rain rate in mm/hr with an standard calibration (500 mm/hr)
                              

     ORG_mmhr = (ORG_Sig_v) ^ 2 * 20 - 0.05

     EndIf

     If TimeIntoInterval(0,60,Sec) then outputflag=high

    If Flag(1)=true then 

    GetRecord (TestRecord(),Mean1,1)

    OutString1=TestRecord(1)+CHR(44)+TestRecord(2)+CHR(44)+TestRecord(3)+CHR(44)+TestRecord(4)+CHR(44)+TestRecord(5)+CHR(44)+TestRecord(6)+CHR(44)+TestRecord(7)+CHR(44)

    OutString2=TestRecord(8)+CHR(44)+TestRecord(9)+CHR(44)+TestRecord(10)+CHR(44)+TestRecord(11)+CHR(44)+TestRecord(12)+CHR(44)+TestRecord(13)+CHR(44)+TestRecord(14)+CHR(44)

    OutString3=TestRecord(15)+CHR(44)+TestRecord(16)+CHR(44)+TestRecord(17)+CHR(44)+TestRecord(18)+CHR(44)+TestRecord(19)+CHR(44)+TestRecord(20)+CHR(44)+TestRecord(21)+CHR(44)

    OutString4=TestRecord(22)+CHR(44)+TestRecord(23)+CHR(44)+TestRecord(24)+CHR(44)+TestRecord(25)+CHR(44)+TestRecord(26)+CHR(44)+TestRecord(27)+CHR(44)+TestRecord(28)+CHR(13)+CHR(10) 

    SerialOut (ComRS232,OutString1+OutString2+OutString3+OutString4,"",0,0)

    Flag(1)=false

    EndIf

    CallTable Mean1  

  NextScan

EndProg
-Mean 2 program
'CR1000

'Program name: PSP_PIR_SEC_SYS_VER9.CR1

'Created by Sergio Pezoa

'Mean 2

'Updated 26/01/11

'Logs Sea snake with either 2 or 4 wires, PSP and PIR...

'Declare Variables and Units

'9/28/07 "NAN" changed to -9999

'04/01/09 added to second system ....name changed

'ONE pyranometer EPPLEY,ONE pyrgeometer EPPLEY, ONE pyranometer K & Z,ONE pyrgeometer  K & Z,

'Sea Snake, Atmosphoric Pressure

'updated pir's and psp's coeficients 26\01\2011

'channels used as:

'1H=Eppley PIR Case Temp 1

'1L=Eppley PIR Dome Temp 3

'2H=Eppley PIR thermopile 5

'2L=Eppley PIR thermopile 6

'----------

'3H=Eppley PSP thermopile

'3L=Eppley PSP thermopile

'----------

'4H=2W sea snake

'4L= to Ground

'----------

'5H= 10K between 5H&E1 K&Z PIR 

'5L= THERMISTOR yellow K&Z PIR

'AG= THERMISTOR green K&Z PIR

'6H= +THERMOPILE PIR  K&Z PIR

'6L= -THERMOPILE PIR K&Z PIR

'-----------

'7H= +THERMOPILE K&Z PSP pin3

'7L= -THERMOPILE K&Z PSP pin1

'-----------

'8H= Pressure sensor PTB220 voltage

'8L= to Ground

'Declare Variables and Units

Public Batt_Volt,PTemp

Public Case_Rat(2)

Public PIRV(2)

Public PIRKZ_RR

Public PIRKZ_R

Public PIRKZ_V

Public PSPKZ_V

Public PIRKZ_Wm2

Public PIRKZ_C

Public PSPKZ_Wm2

Public Di_volt(3)

Public PIRWm2

Public PSPWm2

Public Case_R

Public Dome_R

Public CaseTemp

Public DomeTemp

Public Seatemp_r

Public Seatemp

Public SeatempC

Public pressure_v

Public hpa

Public outputflag

Public Flag (1) As Boolean

Public OutString As String * 100

Public OutString1 As String * 100

Public OutString2 As String * 100

Public OutString3 As String * 100

Public OutString4 As String * 100

Public OutString5 As String * 100

Public OutString6 As String * 100

Public count1,TestNum(40)

Public TimeValue As String * 25

Alias Case_Rat(1) = CaseRat

Alias Case_Rat(2) = DomeRat

Alias PIRV(1) = PIR_V

Alias PIRV(2) = PSP_V

Alias Di_volt(1)=Diff1

Alias Di_volt(2)=Diff2

Alias Di_volt(3)=Diff3

'Declare Other Variables

'Declare Constants  

'PSP and PIR constants from document 10/23/97 requested by J Hare

' using YSI 44031


Const c1=0.0010295


Const
c2=0.0002391


Const
c3=0.0000001568

'Constants for YSI serie 46040  c4,c5,c6 do not change

  Const c4=0.001399937

  Const c5=0.000237854

  Const c6=0.000000097

 'Contant wire resistance for seasnake 

  Const r_cond=5.120

'PIR cte 3.84e-6 s/n 34302F3 Jan/12/2010


Const PIRCnst = 0.00384


'PSP cte 8.64e-6  s/n 34290F3 Jan/12/10


Const PSPCnst = 0.00864


Const high=true


Const low = false

'Coefficients fot YSI 44031 PIR1 0 to 40 C

' to calculate thermistor temp


Const c7=0.001017394


Const c8=0.000241046


Const c9=0.000000149


'PIR K&Z CG4 cte 10.59  s/n 50770 Jan/12/2011


Const PIRKZ_Cte = 0.01059

  'PSP K&Z CM22 cte 8.99  s/n 50122 Jan/12/2011

  Const PSPKZ_Cte = 0.00899

'Define Data Tables


DataTable(Metsec,outputflag,-1)


DataInterval(0,1,Min,-1)


'average


Average(1,Batt_Volt,FP2,0)


Average (1,PTemp,FP2,0)


Average (1,CaseRat,FP2,0)


Average (1,DomeRat,FP2,0)


Average (1,PIR_V,FP2,0)


Average (1,PSP_V,FP2,0)


Average (1,CaseTemp,FP2,0)


Average (1,DomeTemp,FP2,0)


Average (1,PIRWm2,FP2,0)


Average (1,PSPWm2,FP2,0)


Average(1,PIRKZ_R,FP2,0)


Average(1,PIRKZ_RR,FP2,0)


Average(1,PIRKZ_V,FP2,0)


Average(1,PSPKZ_V,FP2,0)


Average(1,PIRKZ_Wm2,FP2,0)


Average(1,PIRKZ_C,FP2,0)


Average(1,PSPKZ_Wm2,FP2,0)


Average (1,Seatemp_r,FP2,0)


Average(1,SeatempC,FP2,0)


Average(1,hpa,FP2,0)


'stabdard dev


StdDev(1,Batt_Volt,FP2,0)


StdDev (1,PTemp,FP2,0)


StdDev (1,CaseRat,FP2,0)


StdDev (1,DomeRat,FP2,0)


StdDev (1,PIR_V,FP2,0)


StdDev (1,PSP_V,FP2,0)


StdDev (1,CaseTemp,FP2,0)


StdDev (1,DomeTemp,FP2,0)


StdDev (1,PIRWm2,FP2,0)


StdDev (1,PSPWm2,FP2,0)


StdDev(1,PIRKZ_R,FP2,0)


StdDev(1,PIRKZ_RR,FP2,0)


StdDev(1,PIRKZ_V,FP2,0)


StdDev(1,PSPKZ_V,FP2,0)


StdDev(1,PIRKZ_Wm2,FP2,0)


StdDev(1,PIRKZ_C,FP2,0)


StdDev(1,PSPKZ_Wm2,FP2,0)


StdDev (1,Seatemp_r,FP2,0)


StdDev(1,SeatempC,FP2,0)


StdDev(1,hpa,FP2,0)

EndTable

'Main Program

BeginProg

  SerialOpen (ComRS232,9600,0,0,10000)


Scan(1,Sec,0,0)


If TimeIntoInterval (0,60,Sec) Then Flag(1) = high

    TimeValue=Metsec.Timestamp(1,1)



Battery(Batt_Volt)



PanelTemp(PTemp,250)


'Generic Half Bridge measurements Eppley PIR CaseR(1):



'1H case resistance with 10K resistor between 1H and E1



'1L dome resistance with 10K resistor between 1L and E1



BrHalf(Case_Rat(),2,Autorange,1,Vx1,2,500,False,0,250,1,0)



Case_R=10000*(CaseRat/(1-CaseRat))



Dome_R=10000*(DomeRat/(1-DomeRat))



CaseTemp = 1/(c1+c2*Ln(Case_R)+c3*PWR(Ln(Case_R),3))+(-273.16)



DomeTemp = 1/(c1+c2*Ln(Dome_R)+c3*PWR(Ln(Dome_R),3))+(-273.16)


'Generic Differential Voltage measurements Eppley PIR PIR_V:



'Diff 2H,2L

  
VoltDiff(PIR_V,1,mV25,2,False,0,_60Hz,1.0,0)

  
IF StrComp(PIR_V,"NAN")= 0 then

  
PIR_V = -9990

  
PIRWm2 = -9991

  
ELSE

  
PIRWm2=(1/PIRCnst)*PIR_V

  
ENDIF

 
'Generic Differential Voltage measurements Eppley PSP 3H, 3L

  
VoltDiff(PSP_V,1,mV7_5,3,False,0,_60Hz,1.0,0)

  
IF StrComp(PSP_V,"NAN")= 0 then

  
PSP_V = -9990

  
PSPWm2 = -9991

  
ELSE



PSPWm2=(1/PSPCnst)*PSP_V



ENDIF 


'sea snake measuremnet check 



 '4H & GND with 10K resistor between 4H and E3

    BRHalf(Seatemp_r, 1,mV250, 7,Vx3, 1, 250,False,0,250, 1,-0.014)

     Seatemp = 9986*(Seatemp_r/(1.0-Seatemp_r))       

    if StrComp(Seatemp, 1 ) < 0 then

    SeatempC = -9999

    else

     SeatempC = 3915.9/(r_cond+ Ln(Seatemp - 10))-273.16

     endif



'Half bridge measurements K&Z PIR thermistor:



BrHalf (PIRKZ_R,1,mV2500,9,Vx2,1,500,False,0,250,1.0,0)



PIRKZ_RR = 10000*(PIRKZ_R/(1-PIRKZ_R))



IF StrComp(PIRKZ_RR,"NAN")= 0 then

  
PIRKZ_RR = -9990

  
PIRKZ_C = -9991

  
ELSE



'calculated thermistor temperature



PIRKZ_C =1/(c7+c8*Ln(PIRKZ_RR)+c9*PWR(Ln(PIRKZ_RR),3))+(-273.16)



ENDIF



'PIR K&Z Differential Voltage measurement PIRKZ_V() thermopile:


  
VoltDiff(PIRKZ_V,1,mV25,6,False,0,_60Hz,1.0,0)

  
IF StrComp(PIRKZ_V,"NAN")=0 then

  
PIRKZ_V= -9990

  
PIRKZ_Wm2= -9991

  
else

  
PIRKZ_Wm2=(1/PIRKZ_Cte)*PIRKZ_V

  
ENDIF

  
'PSP K&Z Differential Voltage measurement PSPKZ_V thermopile:


  
VoltDiff(PSPKZ_V,1,mV25,7,False,0,_60Hz,1.0,0)

  
IF StrComp(PSPKZ_V,"NAN")= 0 then

  
PSPKZ_V= -9990

  
PSPKZ_Wm2= -9991

  
else

  
PSPKZ_Wm2=(1/PSPKZ_Cte)*PSPKZ_V

  
ENDIF

  
'Differential Vaisala Presure measuremnet 8H,8L

  
VoltDiff (pressure_v,1,mV5000,8,False,0,_60Hz,0.001,0.013)

  
'VoltSe (pressure_v,1,mV5000,15,1,0,250,0.001,0.033)

  
hpa=pressure_v*120+500

  
'boulder height h=1655meters

  
'hpa= pressure+0.1176*h



'Call Data Tables and Store Data



If TimeIntoInterval(0,60,sec) then outputflag=high



If Flag (1)=true Then 



GetRecord (TestNum(),Metsec,1)



OutString1 =TestNum(1)+CHR(44)+TestNum(2)+CHR(44)+TestNum(3)+CHR(44)+TestNum(4)+CHR(44)+TestNum(5)+CHR(44)+TestNum(6)+CHR(44)+TestNum(7)+CHR(44)



OutString2 =TestNum(8)+CHR(44)+TestNum(9)+CHR(44)+TestNum(10)+CHR(44)+TestNum(11)+CHR(44)+TestNum(12)+CHR(44)+TestNum(13)+CHR(44)+TestNum(14)+CHR(44)



OutString3 =TestNum(15)+CHR(44)+TestNum(16)+CHR(44)+TestNum(17)+CHR(44)+TestNum(18)+CHR(44)+TestNum(19)+CHR(44)+TestNum(20)+CHR(44)+TestNum(21)+CHR(44)



OutString4 =TestNum(22)+CHR(44)+TestNum(23)+CHR(44)+TestNum(24)+CHR(44)+TestNum(25)+CHR(44)+TestNum(26)+CHR(44)+TestNum(27)+CHR(44)+TestNum(28)+CHR(44)



OutString5 =TestNum(29)+CHR(44)+TestNum(30)+CHR(44)+TestNum(31)+CHR(44)+TestNum(32)+CHR(44)+TestNum(33)+CHR(44)+TestNum(34)+CHR(44)+TestNum(35)+CHR(44)



OutString6 =TestNum(36)+CHR(44)+TestNum(37)+CHR(44)+TestNum(38)+CHR(44)+TestNum(39)+CHR(44)+TestNum(40)+CHR(13)+CHR(10)



SerialOut (ComRS232,OutString1+OutString2+OutString3+OutString4+OutString5+OutString6,"",0,0)




Flag (1)=false



EndIf



CallTable(Metsec)


NextScan

EndProg
-Mean 3 program
'CR1000

'Created by Sergio Pezoa

'Feb/03/2011

'One pyranometer Eppley 

'One pyrgeometer Eppley

'----------

'Channels used as:

'1H=Eppley PIR Case Temp 1 pin D

'GND Case pin E

'----------- 

'1L=Eppley PIR Dome Temp 3 pin F

'GND Dome pin G

'-----------

'2H=Eppley PIR thermopile 5 pin C

'2L=Eppley PIR thermopile 6 pin A

'3H=Eppley PSP thermopile connector pin B

'3L=Eppley PSP thermopile connector pin A

'GND pin C with a jumper to A

'Declare Variables and Units

Public Batt_Volt,PTemp

Public Case1_Rat

Public Case1_R

Public Dome1_Rat

Public Dome1_R

Public Case1_Temp

Public Dome1_Temp

Public PIR1_V

Public PIR1_Wm2

Public PSP1_V

Public PSP1_Wm2

Public Outnum(12)

Public OutString1 As String * 100

Public OutString2 As String * 100

Public outputflag

Public Flag(1) As Boolean

'Declare Other Variables  

Units Batt_Volt=Volts

'Declare Constants  

Const high= true

Const low= false

'PSP and PIR constants requiested by Jeff Hare document 10/23/97

'Campbell Scientifics Inc. App. Note Code: 2RA-H

' using YSI 44031


Const c1=0.0010295


Const
c2=0.0002391


Const
c3=0.0000001568

'PIR cte 4.05e-6 s/n 30558F3 Feb/03/2011


Const PIRCnst = 0.00405


'PSP cte 8.56e-6  s/n 30593F3 Feb/03/2011


Const PSPCnst = 0.00856

'Define Data Tables


DataTable(PSP_PIR,outputflag,-1)


DataInterval(0,1,Min,-1)


'Averages


Average(1,Batt_Volt,FP2,0)


Average(1,PTemp,FP2,0)


Average(1,Case1_Rat,FP2,0)


Average(1,Dome1_Rat,FP2,0)


Average(1,Case1_R,IEEE4,0)


Average(1,Dome1_R,IEEE4,0)


Average(1,PIR1_V,FP2,0)


Average(1,PSP1_V,FP2,0)


Average(1,Case1_Temp,FP2,0)


Average(1,Dome1_Temp,FP2,0)


Average(1,PIR1_Wm2,FP2,0)


Average(1,PSP1_Wm2,FP2,0)

EndTable

'Main Program

BeginProg

  SerialOpen (ComRS232,9600,0,100,10000)


Scan(1,Sec,0,0)



If TimeIntoInterval (0,60,sec) Then Flag(1) = high



'Default Datalogger Battery Voltage measurement Batt_Volt:



Battery(Batt_Volt)



PanelTemp(PTemp,250)

'Generic Half Bridge measurements Eppley PIR CaseR(1):

'1H case resistance with 10K resistor between 1H and E1

'1L dome resistance with 10K resistor between 1L and E1



BrHalf(Case1_Rat,1,mV2500,1,Vx1,2,500,False,0,250,1,0)



BrHalf(Dome1_Rat,1,mV2500,2,Vx1,2,500,False,0,250,1,0)



Case1_R=10000*(Case1_Rat/(1-Case1_Rat))



Dome1_R=10000*(Dome1_Rat/(1-Dome1_Rat))



Case1_Temp = 1/(c1+c2*LN(Case1_R)+c3*PWR(LN(Case1_R),3))+(-273.16)



Dome1_Temp = 1/(c1+c2*LN(Dome1_R)+c3*PWR(LN(Dome1_R),3))+(-273.16)

'Generic Differential Voltage measurements Eppley PIR PIR_V:

'Diff 2H,2L

  
VoltDiff(PIR1_V,1,mV25,2,False,0,_60Hz,1.0,0)

  
If StrComp(PIR1_V,"NAN")= 0 Then

  
PIR1_V = -9990

  
PIR1_Wm2 = -9991

  
Else

  
PIR1_Wm2=(1/PIRCnst)*PIR1_V

  
EndIf

'Generic Differential Voltage measurements Eppley PSP 3H, 3L

  
VoltDiff(PSP1_V,1,mV25,3,False,0,_60Hz,1.0,0)

  
If StrComp(PSP1_V,"NAN")= 0 Then

  
PSP1_V = -9990

  
PSP1_Wm2 = -9991

  
Else



PSP1_Wm2=(1/PSPCnst)*PSP1_V



EndIf 

'Call Data Tables and Store Data



If TimeIntoInterval(0,60,sec) Then outputflag=high



If Flag(1)= true Then



GetRecord (Outnum(),PSP_PIR,1)



OutString1 = Outnum(1)+CHR(44)+Outnum(2)+CHR(44)+Outnum(3)+CHR(44)+Outnum(4)+CHR(44)+Outnum(5)+CHR(44)+Outnum(6)+CHR(44)



OutString2 = Outnum(7)+CHR(44)+Outnum(8)+CHR(44)+Outnum(9)+CHR(44)+Outnum(10)+CHR(44)+Outnum(11)+CHR(44)+Outnum(12)+CHR(13)+CHR(10)



SerialOut (ComRS232,OutString1+OutString2,"",0,100)
'Send data string over ComRS232



Flag (1)= false



EndIf



CallTable(PSP_PIR)


NextScan

EndProg
Coefficient Table of Sensors

	Sensor
	Calibration coefficient 
	Make / Model
	Serial Number
	Date of calibration

	Precision Spectral Pyranometer
	0.00864
	Eppley / PSP
	34290F3
	Jan 12, 2010

	Precision Spectral Pyranometer
	0.00405
	Eppley / PSP
	30558F3
	Feb 3, 2011

	Precision Infrared Radiometer
	0.00384
	Eppley / PIR
	34302F3
	Jan 12, 2010

	Precision Infrared Radiometer
	0.00856
	Eppley / PIR
	30593F3
	Feb 3, 2011

	Precision Spectral Pyranometer
	0.00899
	Kipp & Zonen CM22
	50122
	Jan 12, 2011

	Precision Infrared Radiometer
	0.01059
	Kipp & Zonen  CG4
	50770
	Jan 12, 2011

	Motion Pak ZERO xrate
	0.0109
	Systron & Donner
	
	

	Motion Pak ZERO yrate
	-0.0027
	Systron & Donner
	
	

	Motion Pak ZERO zrate
	0.0156
	Systron & Donner
	
	

	Motion Pak Zero xaccel
	0.008
	Systron & Donner
	
	

	Motion Pak ZERO yaccel
	0
	Systron & Donner
	
	

	Motion Pak ZERO zaccel
	0
	Systron & Donner
	
	

	Sea Snake thermistor 
	C4=0.001399937
	YSI 46040 series
	
	Dec 12, 2009



	Sea Snake thermistor 
	C5=0.00237854
	YSI 46040 series
	
	

	Sea Snake thermistor 
	C6=0.000000097
	YSI 46040 series
	
	


Data Analysis Computer

The Data Analysis computer produces daily graphs with the MATLAB Flux Evaluation routines compiled to run automatically. 
Optional Lab-View routines can be access to create real time data display with the purpose to troubleshoot possible problems with all instruments. See example displays showed below 
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Hemisphere GPS VS100 set up summary
A GPS VS100 system can be setup to measure heading and pitch or heading and roll but not both.
To get heading and pitch measurements, two steps to follow are needed.

1. Primary and secondary antenna need to be in line between the bow and the stern of the ship with the primary antenna on the bow side.
2. The following command need to be send to the crescent unit

“$JATT,ROLL,NO <CR><LF>”      (default)

To get heading and roll measurements, two setups are needed
1. Primary and secondary antenna need to be in line between the port and starboard of the ship with the primary antenna on the port side.
2.   The following command need to be send to the crescent unit


“$JATT,ROLL,YES <CR><LF>”      
The “$JASC” command allows the GPS data messages on at a particular update

rate, to be turned on or off. When turning messages on, various update

rates are available, depending on what the requirements are.

This command has the following layout:





$JASC,MSG,R[,OTHER]<CR><LF>

Where “MSG” is the name of the data message and “R” is the message

rate, as shown in the table below. Sending the command without the

optional “,OTHER” data field (without the brackets) will enact a change

on the current port.

Sending a command with a zero value for the “R” field turns off a

message.
	MSG
	R (Hz)
	Description

	GPGBS       20, 10, 2, 1, 0 or .2       Satellite fault detection used for RAIM

	GPGGA      20, 10, 2, 1, 0 or .2       GPS fix data

	GPGLL       20, 10, 2, 1, 0 or .2       Geographic position -latitude/longitude

	GPGNS      20, 10, 2, 1, 0 or .2        GNSS fix data

	GPGRS      20, 10, 2, 1, 0 or .2        GNSS range residuals

	GPGSA      1 or 0                             GNSS (Global Navigation Satellite

                                                          System DOP (and active satellites))

	GPGST       1 or 0                            GNSS pseudorange error statistics

	GPGSV      1 or 0                             GNSS satellite in view

	GPRMC     10, 2, 1, 0 or .2               Recommended minimum specific

                                                          GNSS data

	GPRRE       1 or 0                             Range residual message

	GPVTG      10, 2, 1, 0 or .2              Course over ground and ground speed

	GPZDA      10, 2, 1, 0 or .2              Time and date


NOTE:  Commands GPRMC and GPVTG are used. GPZDA can be added for computer clock sync.

Other useful commands:

· $JBAUD - Used to configure the baud rate of the receiver.


$JBAUD,R [,OTHER]<CR><LF>


R= 4800, 9600, 19200, 38400, 57600.

· $JSAVE – Command used to save the configuration of the receiver.


$JSAVE<CR><LF>

· $JOFF – This command is used to turn off all data output by the GPS engine.


$JOFF[,OTHER]<CR><LF>

· $JSHOW – Command used to query the receiver for its configuration.

$JSHOW [,SUBSET]<CR><LF>


Using this command without SUBSET will provide a complete response from the receiver.

· $JATT,ROLL To get the roll measurement, the antenna array will need to be installed perpendicular to the vessel’s axis, and send the following command to the Crescent Vector

$JATT,ROLL,YES,<CR><LF>
To return the Crescent Vector to its default mode of producing the pitch measurement, use the following command
$JATT,ROLL,NO,<CR><LF>
· $JASC,GPRMC,10<CR><LF> Recommended minimum specific GNSS (Global Navigation Satellite System) data.

· $JASC,GPVTG,1<CR><LF> Course over ground and ground speed.

· $JASC,GPZDA,1<CR><LF> Time and Date.

· $JASC,GPGLL,1<CR><LF> Geographic position – latitude / longitude.
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