Wind Data Logger

User’s Manual

APRS World, LLC
902 East Second Street, Suite 320
Winona, MN 55987
USA

Phone: +1-507-454-2727
E-mail: wind@aprsworld.com
Web: www.aprsworld.com

Copyright 2008 by APRS World, LLC
All Rights Reserved

LEAD FREE



mailto:wind@aprsworld.com
http://www.aprsworld.com/

TABLE OF CONTENTS

LA L4 - L1 AV T P PP PP TP PPPPPPOPPPPTPPPRt 2
[0 d o V=T oY oY g =Y o T OO PO T PO TPPPO 2
[[ala e Yo [U] o4 o] o IR OO PSP TPPPOP 3
(8T Y =TT Y, =T 1 =1 PSS 3
(0070 ] oo T 1= o1 £SO PO T PP PR PP PR OPPROE 3
N V7= 1 4o o PO O O SS OO OOOORON 4
[ 101 o o PSR PPPPTPPIN 4
Secure DigitalTM (07T o 1] o RSP SRRSOt 4
Wind Data LOgEEr QUICK-STArt GUILE ......ccccueeeiiiiieeeiiee ettt ettt e s ettt e e st e e e e tte e e s eaeteeesasaeeeastaeesansaaeesssseeeassseesansseeesnsseeeenssaeennnsnes 5
POWENING the WiINA DAta LOGEEN .....uveiiieieeeeiiiieceies ettt e ettt e se e e e stte e e e tt e e e e sasaeeessaaaeassseesasssaaessssaseenstseesanssaeeansseeeanstseesnnsees 5
ClOCK BAtLEIY BACKUD ..eeueeietiieiteeitteet ettt ettt ettt ettt e s e ettt e s ht e bt e s at e e bt e e sab e e bt e e shee e bt e e sh b e e bt e e shee e be e e smbe e be e e sase e nbeesabeesneeesnneenees 5
Yok o Ta e @71 o1 (=l = To o] (U T o ISP 5
RS A W ] {=] o - 1ol - F PRSPPI 5
1Y T IO ol A Ta Y= N T D =) = T o = T RSP SR 6
Mounting the Anemometer aNd WING VANE .....co.eo ittt ettt ettt s bt e st e st e st e e sabeesabeeenbeesabeeenneess 6
MOUNTING the TEMPEIATUIE SENSOI ..eiciuiiiieeiiiieeeciee et e e et e e e e tte e e eetteeeesttaeeeesaeeessseaeastseesassasaessssasaaastsseeanssaeesntsesesnstsessnnsens 6
[0l [0 =T o =T < TSP 7
LY YT DT E o] VAol =TT USSR 7
Setting the TIME @Nd DAt ....ceiiuiiiiiieiiiee ettt ettt e et e st esat e e s a bt e sat e e sabeesbe e e sabeeebe e e sabeenbeeesaneennteesaneenees 8
Orienting the Wind Vane
Data Logging.......uuvvvvvvvvvvvnnnns
SEarting and StOPPING LOGEING ...veeeureeruiieeiieiieeettestte ettt e st e stt e sttt e sa bt e e ab e e s ab e e saeeesubeesbeeesabeesateesabeesateesabeesateesaneennteesaneenees 9
Memory Card Requirements for Data Loggers with Metal Faceplates.......cocueieeiiiiieiieiiieee et 10
Memory Card Requirements for Data Loggers with Plastic FACEPIates .......ceeeciiiiiiiiee ettt e et 11
Formatting Secure DigitaIT'VI AN MUIEI-MEAIa CArAS ™ ... 11
D | = PP PP PPRPPPPPRPIR 12
[ CTole] o I 2o T4 oo -1 AT PO PO TP PPUPTOTPPPRPPRIOt
EXampPle RECOIA @N0 ANGIYSIS. ... uiiiiiieeiiiiciiiee e eeccite e e e e e st e e e e e e s eabat e e e e e sessasbaaeeeeeeessassaabeaaesesaassassaeeeessaassssnnaeessnnnsssnes
Spreadsheet Field Description
Wind Data Logger AdVanCed APPIICATIONS ....cco.uiii ittt ettt e sttt e e e st e e e sttt e e sabee e e sttt e e e aateeesaabeeeeaabeeeennee 15
(Mo of=dT o T T o N T QY B =Y U o PRSPPI 15
L2 1ol =4 Y= (U o S UPSSRINE 15
Sensor HOOKUP Pin-0Ut INTOIMATION . ..oiiiiiiii ettt e et e e et e e e st e e e e ette e e eabaaeesabaeeeessseseesbaaeeensbeseesssesennsenas 15
R R Y A (] 7= o £ Yol TP PO OO PPORUPPOTPPPRPPRIOt 15
ANEMOMELEN CAlIDIAatioN .....eiii ettt e e ettt e sttt e e e st bt e e e b bt e e sabteesaabeeesasbeeesanbeeeesabeeeeenbaeesaaneeas 16
Converting Anemometer Pulse Count to Average Wind SPEEU.......cuui i iiiiiiii it e et e e e e s s eeaarre e e e e e e eennenes 16
USEE ADC SOEUP .evttttttiitietttttttetetetetetetatetetet et ete e atee e satae e ea e e s st et et s s sttt st s st s 5555585558555 5 5555555555555 5 5888588858888 8 88888kttt nntnnnnnnnnn 17
SEIHAI DA FOIMAL ..eeiiiiiiieitee ettt ettt e e ettt ettt e e e a bt e e e ettt e e sabe e e e e aa bt e e s easbeeesanbteeeaabeeeseasbeeesnbbaeesabbeaesansaeesanseeas 18
Yo o T=T o [ Tol T3 SRR 19
Creating @ Graph in IMICTOSOTE EXCEI.....ciicuiiiiiiieee et e eetee st s et e et e e st e e e et e e e s aeteeesasaeeeasteeesannaeeessnseeeasnsaeesanssneesnsseeannn 19
Example of Using Data from VOItage OULPUL SENSOIS .....cccuiiiieiiiee et e cttee e ettt e eetee e e ettt e e eeeatee e esteeeesetbeeeeaaseeeeeaseeeeensseaennnes 21
Wind Data Logger MOUNTING TEMIPIATE . ..cccuiiii e ettt et e et e e st e e e s e e e e e te e e snteeeesateeesansseeeenseeeesnsreesanssneenansens 23
SPBCITICATIONS ..ttt ettt e e ettt e e e ettt e e eettee e e tateeesabeseeasaeeeeasseaeeaabaeeaasbaeeeaasaaeeaabbeeeaanbaeeeanaaeaeatreaeaantaeeeanraeas 24
L] 0T PSP P PRSPPI 24
([0 2= o - Lol T OO OO PSPPSR 24
Electrical, Mechanical, and REGUIGLOIY .....coiiueiiiiiiee ettt e e e et e e st e e e st e e e e nte e e ennaeeesnsseeesnseeesnnnenas 25

1 APRS World Wind Data Logger



WARRANTY

APRS World'’s support policy is simple; we want you to be happy! If you have a problem, please feel free to contact us;
we will do our best to get you up and running as soon as possible.

The Wind Data Logger has a one-year limited warranty. We will repair or replace your Wind Data Logger if you
encounter any problems within one year of purchase. We reserve the right to charge a reasonable fee for repairing
units with user-inflicted damage or lightning damage. It is your responsibility to ship the defective unit back to APRS
World, LLC. We will pay for shipping the replacement to you. We reserve the right to upgrade your equipment to an
equivalent or better model. This warranty does not cover the accuracy of the sensors connected to the Wind Data
Logger or the accuracy of the data collected by the Wind Data Logger.

FURTHER INFORMATION

See our website for further and specialized technical information:

http://www.aprsworld.com/wind2/

www.aprsworld.com
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INTRODUCTION

Thank-you for purchasing APRS World’s Wind Data Logger! We are confident that you will find this to be a valuable
tool and sound investment in assisting you with wind site evaluation and other meteorological and monitoring
applications.

The Wind Data Logger is designed to provide an affordable and easy-to-use solution for wind site evaluation and wind
generator performance. It easily supports both simple and complex monitoring applications. The Wind Data Logger
records wind speed, gust, and direction, as well as the time and date, temperature, battery voltage, and other
important wind parameters. The data logger is capable of recording wind speed from up to three anemometers,
making it ideal for complex studies involving multiple wind speed instruments and other sensors. In addition to the
standard sensors, it can collect data from most analog or pulse output sensors.

The Wind Data Logger records directly to a Secure Digital (SD™) card to provide convenient data downloads and will
store years of data. This means fewer trips to retrieve data from the Wind Data Logger. For your convenience, a new
file is created and saved to the card for each day the data logger is in use. Using the recorded data is simple. The SD™
card is inserted into a card reader attached to the USB port on your computer (Windows, Macintosh, and Linux) and
will then show up as a drive.

To view and graph the data, click on the spreadsheet corresponding to the day of interest. Microsoft Excel,
OpenOffice.org, or practically any spreadsheet program can be used to view, graph, and analyze your wind data. We
also provide web-based software that makes your analysis even easier. Simply upload your data and our software will
automatically plot the data as well as provide basic statistics.

USING THIS MANUAL

This manual is divided into two main sections. The Wind Data Logger Quick-Start Guide will provide adequate
information for most users and should be read in its entirety. Users interested in more advanced applications of the
Wind Data Logger should review the Wind Data Logger Advanced Applications section. Data analysis information,
templates, specifications and other information can be found in the Appendix.

COMPONENTS

The Wind Data Logger Starter Package (APRS6050) includes (Fig. 1):

e  Wind Data Logger (APRS6000)

e 7.5m (25 ft) CAT5 anemometer cable
e Mounting screws and nuts

e ACadapter (APRS6601)

e Secure Digital (SD)™ card (APRS6602)
e USB card reader (APRS6603) 77
e 7.5m (25 ft) temperature sensor (APRS6550) / (
e Assembled anemometer (APRS6500)
e  Printed manual

APRS World, LLC, and other vendors carry a variety of other sensors

and instruments that can be used with the Wind Data Logger. Figure 1. Wind Data Logger Starter Package
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NAVIGATION

The Wind Data Logger’s easy-to-use interface (Fig. 2) includes a 16 character by 2 line backlit LCD screen, which
displays current information and is used for configuring the data logger. A simple menu-driven interface using the LCD
and three front panel buttons makes setup easy. A bright backlight makes the data logger easy-to-use at night. A
Secure Digital (SD)W| card slot makes recording and accessing data easy.

BUTTONS Wind Data Logger

V¥ : Scrolls through display screens and allows user calibration
in setup menus. Moves values in the negative direction.

SELECT: Press to enter ‘Setup’ menu and to set user _
calibrated displays

V¥V SELECT A

A : Scrolls through display screens and allows user calibration

in setup menus. Moves values in the positive direction. O . O

All buttons respond to a single press; holding a button will

not cause multiple actions to occur. Secure Digital™

Press inwards
to remove card

SECURE DIGITAL™ CARD SLOT v o™
www.winddatalogger.com

The Wind Data Logger has a spring-loaded memory card slot. . .
Figure 2. Wind Data Logger front panel.

To insert a Secure DigitalwI (SD™) card, place the card face up
into the slot on the front panel and press the card inwards until the card clicks into place. To remove card, press the
card slightly inward and card will release.

The card should not be removed by pulling it out without first pressing it inwards. If a card is pulled out in this manner,
both the memory card and the card socket may be damaged.

www.aprsworld.com



WIND DATA LOGGER QUICK-START GUIDE

This section of the manual will provide you with all of the basic information you need to know to get your Wind Data
Logger up and running. We suggest reading it in its entirety. More advanced user applications are found in the next
section and may not be applicable to all users.

POWERING THE WIND DATA LOGGER

The Wind Data Logger requires a DC power source capable of supplying 7 to 40

VDC with a current of at least 50 mA. The Wind Data Logger should be protected

with an over-current device that will allow no more than 300 mA before tripping.  Figure 3. symbol typically found on

A small fuse is suitable. An AC wall adapter with a rating of 300 mA or lessisalso  power adapter.

suitable, although the wall adapter may be damaged in the event of a Wind Data Logger failure. The polarity is usually
denoted on the power source with a symbol as shown in Figure 3. The power input connector (Fig. 4) is located on the
back of the Wind Data Logger in the upper left; it isa 2.1 by 5.5 mm connector with positive center conductor. The

positive voltage must be applied to the center pin and ground on the outside conductor. Reversing positive and
negative will destroy the data logger and void your warranty. If this is not clear, please call us.

Note: If you have a power pigtail connector from APRS World, the white-striped wire is positive. This only applies to
APRS World power pigtails and cannot be assured for connectors from obtained from other sources.

CLOCK BATTERY BACKUP

The data logger’s real-time clock uses a 3-volt lithium coin cell battery (Fig. 4) to maintain the clock while power is
disconnected. CR1225, BR1225, or any 3-volt 12.5 by 2.5 mm battery may be used. These are common watch batteries

and should be available from most stores.
Power Input

The clock battery is required for the data logger to operate. To install
a new battery, disconnect the power, remove the old battery, and
slide the new battery in place. The side with writing should be facing
up. A small screw driver or tooth pick will aid in removing the old
battery.

SENSOR AND CABLE HOOKUP

Connect the anemometer and temperature sensor to the — i
Temperature and Anemometers

corresponding Wind Data Logger inputs (Fig. 4) using CAT 5 or better Analog Inputs and Wind Vane

computer cables and RJ-45 connectors. This is the type of cable and
connector generally used for wiring an Ethernet network. A cable Figure 4. Wind Data Logger circuit board.
length of up to 150 m (500 ft) between the instruments and the Wind

Data Logger should not be a problem; however, a long cable is more susceptible to lightning.

If you would like to hook non-standard sensors up to the Wind Data Logger, please refer to the pin-out information in
the Advanced Applications section of this manual.

RS-232 INTERFACE

See Advanced Applications section.
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MOUNTING THE DATA LOGGER

The Wind Data Logger can be mounted indoors or outdoors in a weatherproof enclosure, and must be protected from
water, dust, and mechanical damage. APRS World, LLC offers a full line of standard and custom outdoor enclosures to
simplify your installation.

The Wind Data Logger is designed to mount in a North American style, double-gang electrical box. The four screw holes
in the bezel and the provided screws match this type of box. Home improvement and hardware stores typically carry a
variety of double-gang electrical boxes. Select a box at least 3.30 cm (1.3 in) deep to fit the Wind Data Logger and
cables. Surface mount boxes are available from APRS World, LLC .

If an off-the-shelf enclosure is not suitable for your application, there is a full-size template of the Wind Data Logger
cutout in the appendix and on our website:

http://aprsworld.com/wind2/documents/

This dimensioned drawing can be copied or printed and used as cutting template or machinist drawing.

MOUNTING THE ANEMOMETER AND WIND VANE

Our standard anemometer (APRS6500) and wind vane (APRS6502) are made with 1.5 inch trade diameter PVC pipe.
They can be used with standard PVC fittings available from most hardware stores. There are also fittings to convert
from PVC to threaded steal pipe. Hose clamps can also be used to attach the sensors to round or rectangular objects.

For most wind studies, the anemometer should be located in laminar (free flowing) air. This air is typically found at
least 10 meters (33 feet) or more above surrounding objects.

If you are using an APRS World Tee Kit (APRS6551) for mounting the anemometer and wind vane, refer to the appendix
for mounting information (applies to Fascinating Electronics / APRS World anemometer and wind vane only).

Once mounted, the wind vane will need to be properly oriented to provide correct data. Instructions for orienting the
wind vane can be found on page 9.

MOUNTING THE TEMPERATURE SENSOR

To obtain an accurate temperature reading, the temperature sensor (APRS6550) should be mounted in a shaded area
that allows air to move over the sensor. Ideally, the sensor should be located within a solar radiation shield. The sensor
should be located 1.5 m + 0.30 m (5 ft + 1 ft) from the surface of the ground, or 0.60 m (2 ft) above the average
maximum snow depth, depending on which method corresponds to the higher level. Thus, if average snow depth is 1.2
m (4 ft) for the area of interest, we recommend mounting the temperature sensor at a height of 1.8 m (6 ft).

The temperature sensor should be located within 15 m (50 ft) of the Wind Data Logger to prevent electrical
interference from affecting the temperature value.

www.aprsworld.com
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USER INTERFACE

Use the LCD screen and three colored buttons on the front panel to navigate the user interface as described in the
‘Navigation’ section of the Introduction (Fig. 1). There is no need to connect the Wind Data Logger to a computer for
normal configuration or use.

When power is applied to the Wind Data Logger, the screen should begin to display. If the screen is blank, check the
power supply before contacting customer support. The data logger’s default settings will work with the components in
the Starter Package (APRS6050); however, if there is ever a need to replace the clock battery, the date and time must
be reset using steps discussed later in the manual.

Screens in the Main Setup Menu that are not discussed in this section of the manual are covered in the Advanced
Applications section of the manual.

All screens in the Main Display Loop provide current instrument readings.

| MAIN DISPLAY SCREENS

Unless you have changed the anemometer calibration values, the Wind Data Logger will default to MPH
for the Fascinating Electronics / APRS World anemometer. See Anemometer Calibration in the
Advanced Applications section of the manual for details on changing anemometer calibration.

Display Screen Description
Hardware and Firmware The hardware revision and firmware version displays for about two seconds after power
wind2f is applied to the Wind Data Logger

16-Jul-07 BUILD

Anemometer 0 and Wind Current (instantaneous) speed. Gust stores the peak speed since the data logger last
Vane wrote to the memory card. Dir shows the wind direction. If no wind vane is installed, the
0.0 0.0 000° direction will display 000°. Anemometer and wind vane are setup in Main

Speed Gust Dir Configuration Menu.

Wind Speeds Wind speeds for up to three anemometer inputs. If fewer than three anemometers are
0.0 0.0 oG installed, the unused inputs will display 0.0

WSO WSl WS2

Wind Gusts Maximum measured wind speeds since the last write to the memory card for up to three
anemometer inputs. If fewer than three anemometers are installed, the unused inputs

0.0 0.0 0.0 will display 0.0

WGO WG1 WG2

Wind Pulses Raw reading of the number of times the anemometer has rotated since the last write to

memory. If fewer than three anemometers are installed, the empty inputs will display
0000 0000 0000 0000

WCO WC1 WC2
Temperature and Voltage Displays the temperature reading from the temperature sensor and the voltage of the

S S Wind Data Logger power supply. If no temperature sensor is connected, the display will
Temp: 0°cC 0°F show 0°C Q°F

Input Volt: 13.8

7 APRS World Wind Data Logger



Display Screen

Description

User Analog Input Values

AO: 5.00vV 5.000V
Al: 5.00v 5.000V

A2: 5.00v 5.000V

Values for A0, A1, and A2 on the following two screens are the input values for three
user analog input channels (See ' User ADC Setup' in the Advanced Applications
section). The value on the left is raw voltage. The value on the right is configured in the
User ADC Setup values in the Main Setup Menu.

Date and Time

Date: 2007-07-16
Time: 14:19:37

Current date and time. Date is setup using the Date Screen in the Main Setup Menu.
Time is setup using the Time Screen in the Main Setup Menu. Time is in 24-hour format.

Memory Status

Status: LOGGING
00004/00060 sec

Displays LOGGING when a Secure Digital ™ card is inserted. Displays NOT RDY when
no memory card is inserted or there is an error accessing the card. The first number
shows the number of time (seconds) since the last write to the memory card. The
second number shows the logging interval.

Main Setup Menu

Main
Prev

Setup Menu
Enter Next

Press the SELECT button to enter the Main Setup Menu. Use the screens in the Main
Setup Menu to configure and calibrate the Wind Data Logger. Use the ¥ and A buttons
to change user calibrated values and SELECT to set values.

SETTING THE TIME AND DATE

Using the ‘Time’ and ‘Date’ screens, one can both view and set the current date and time. The Wind Data Logger

incorporates a real-time clock that keeps accurate time while power is disconnected. The clock does not automatically

adjust for daylight savings; however it does automatically adjust for leap years. The date format used throughout the
Wind Data Logger is YYYY-MM-DD.

We recommend that you set the date and time to GMT (Greenwich Mean Time) / UTC (Coordinated Universal Time)
time to avoid having to change the clock for daylight savings. GMT and UTC time are based on the date and time at the

Prime Meridian and do not change with daylight savings adjustments. Local time is found by adding or subtracting an

offset from GMT. For example, Chicago is 6 hours earlier than GMT in winter time, and 5 hours earlier than GMT in the

summer / daylight savings time.

In the example below you will learn how to input or change numbers in the Wind Data Logger setup. The same method

is used with all Wind Data Logger setup screens.

1. From any of the screens in the Main Display Loop, press the ¥ or A
key until the Main Setup Menu is displayed. Press the SELECT button to
enter the Main Setup Menu.

Main Setup Menu

Main
Prev Enter

Setup Menu
Next

the date.

2. The Date Setup Screen will display. Press the SELECT button to set

Date Setup Screen

Date: 2007-07-12
Prev Set Next

3. The last digit of the year is underlined. Press Vto decrease the year or
A to increase the year. When year is correct, press SELECT to set the
year and move to the month. Set the month and day using the same
method. Press SELECT to return to the Date Setup Screen. -

Changing the Date

Date: 2007-07-12
Set s

www.aprsworld.com




4. Press A to advance to the Time Setup Screen. Press SELECT to set

the time. Time Setup Screen

Time: 10:33:37
Prev Set Next

5. Note that the last digit of the hour is underlined. Press the ¥to

decrease the hour or A to increase the hour. When the hour is correct,
press the SELECT button to set the hour and move to the minutes. Set Time: 10:33:37
the minutes and seconds using the same method. Press SELECT to - S@it +
return to the Time Setup Screen.

Changing the Time

6. Press V¥ twice to return to the Main Display Loop or A to continue :
calibrating the data logger (see Advanced Applications). Main Setup Screen
Main Setup Menu

Prev Enter Next

ORIENTING THE WIND VANE

Wind Vane Setup

To orient the wind vane, in the ‘Main Setup Screen,’ scroll to the ‘Wind Vane Setup’
Prev Set Next

screen and press SELECT to set (Fig. 5). First, using the SELECT button, choose the
wind vane type, as in Figure 5. Wind Vane Type:

FASC NRG* NONE
There are two ways to orient the wind vane to north. One way is to connect it to

the data logger on the ground and rotate the vane until the display reads 000 ° . Dir Offset: 000°
Tape the wind vane in place so it cannot rotate. Install the wind vane and orient it = Set +
Figure 5. Wind vane calibration

to true north using a compass and the appropriate magnetic declination
screens.
information. Remove the tape once the wind vane is oriented to north.

The other method is to install the wind vane pointing any random direction and then use the Wind Vane Calibration
Screen on the data logger. So, if the wind vane reads 240° when it is pointing north, you can select an offset of 120°
(240° + 120° = 360° or 0°) to have it read 0° or true north.

Typically, wind direction is referenced to true north. In most locations, magnetic north (where a compass points) and
true north (direction to the North Pole) are not the same. The difference between the two is called the magnetic
declination. Magnetic declination varies from location to location and as time passes. To accurately direct the wind
vane using a magnetic compass, you will need to know the magnetic declination for your location; links to this
information can be found on the Internet at:

http://www.aprsworld.com/info/declination/

DATA LOGGING

The Wind Data Logger can record measurements directly to an industry standard Secure Digital™ or Multi-Media
Card™. The data logger records both raw and processed values in a simple text format that can be opened with any
spreadsheet or text editor.

STARTING AND STOPPING LOGGING

Logging commences after the memory card is inserted into the data logger and terminates after it is removed.

9 APRS World Wind Data Logger
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MEMORY CARD REQUIREMENTS FOR DATA LOGGERS WITH METAL FACEPLATES

Note: The following section applies only to data loggers with a metal faceplate. If you have a data logger with
an plastic faceplate, please refer to the next section.

This model of APRS World’s Wind Data Logger is compatible with all sizes of SD or MMC cards; however, it will
not work with Secure Digital High Capacity (SDHC) cards.

There is no need to format the SD card for this data logger model.

Wind Data Logger

V SELECT A

Secure Digital™
Press inwards
to remove card

-

www.winddatalogger.com
Figure 7. Wind Data Logger with metal faceplate.

www.aprsworld.com



MEMORY CARD REQUIREMENTS FOR DATA LOGGERS WITH PLASTIC FACEPLATES

Note: The following section applies only to data loggers with a plastic faceplate. If you have data logger with a

metal faceplate, please refer to the previous section.

This model of APRS World’s Wind Data Logger is only compatible with a 128 megabyte SD or MMC card; APRS
World cannot provide any kind of support for cards larger than 128 MB for this model.

The Secure DigitalwI or Multi-Media Card™ must be formatted in FAT 12 or

Format Secure Digital storage... E|E|

FAT 16 format. FAT 32 will not work! You can easily re-format a FAT32 card Capadity:

to FAT16 by following the directions in the next section.

|19 M8 v|

File system

FORMATTING SECURE DIGITAL™ AND MULTI-MEDIA CARDS ™

The Wind Data Logger accepts Secure Digital " (SD) and Multi-Media Card
(MMC) flash memory cards formatted in FAT12 or FAT16. To format the

| - |

Allocation unit size

™

|Defau|t allocation size w |

Volume label

memory card, you will need to make sure it is formatted to FAT12 or FAT16; | |

Microsoft Windows XP defaults to FAT32, thus you must select “FAT” when

formatting the card.

HOW TO FORMAT SD™ AND Mmc™ CARDS:

Format options

[ Quick Format

1. Goto ‘My Computer’ and right click on the drive reading from the [ )

SD™ or MMC™ card and select “Format”.

2. The default formatting file system will be set to ‘FAT32.” You must
change this to ‘FAT’ using the ‘File system’ drop down menu (Fig.

7).

3. Click the ‘Start’ icon to begin formatting the memory card.

Wind Data Logger

V SELECT A

PETLaS oI |
Secure Digital™
'9’ Press inwards ‘;'
to remove card

www.winddatalogger.com

Figure 9. Wind Data Loggers with plastic faceplates

11

[ Start l l Close ]

Figure 8. Formatting the memory card.
Memory card must be formatted in either
FAT12 or FAT16. FAT 32 does not work.

Wind Data Logger

SELECT A

® ®
S
SD™ or MMC™

Press inwards ‘
to remove card

www.winddatalogger.com

APRS World Wind Data Logger



DATA

The Wind Data Logger generates one file per calendar day (Fig. 6). The file name is YYYYMMDD.CSV (ex. 20070713.CSV)
where YYYY is the four-digit year, MM is the two-digit month, and DD is the two-digit day. Each file is stored in the main
directory or folder of the Secure DigitalTM or Multi- Media Card™. The file consists of one record per line. On most
computers, a single file can be opened in a text editor by simply double clicking on its icon.

The Wind Data Logger records Comma Separated Vertical (CSV) files to the memory card. CSV data can be used by
nearly any spreadsheet software, SQL databases, standard software, and custom software. First launch the program,
then use the ‘Open’ command in the File menu to select the CSV file created by the Wind Data Logger. In the ‘Open’
window, you may need to select ‘text,” ‘comma-delimited text,” or ‘CSV’ in order to select and open the file.

Microsoft Excel, Gnumeric, and Open Office.org Calculator are all good spreadsheet programs. Gnumeric and
OpenOffice.org Calc are free and can be downloaded from the Internet.

RECORD FORMAT

During each logging interval, the Wind Data Logger records the readings from all of its sensors to create a new record in
the CSV file. Each field of the record is separated by a comma. A new line marks the end of each record. When a file is
correctly loaded into a spreadsheet, each field will be in its own column and each record will be on one line.

EXAMPLE RECORD AND ANALYSIS

Below is an example of a record created by the Wind Data Logger. Next is an example of how that record looks loaded
into a spreadsheet. An explanation of the data is also provided. Refer to the next section (Spreadsheet Field
Description) for further explanation of the data fields.

2007-07-12 10:05:24, 7.7, 8.1,28, 7.3, 8.0,35, 0.0, 0.0,0,194,29,238,69,0,620,46,355,273,1015,9.3,59

A B C D E FI G |H]|I|]J K L M N | O P Q R S T u \

2007-07-12 | 7.7 | 81|28 |73 |8|35|0|0|0|194 |29 |238|69| 0| 620 | 46 | 355|273 | 1015 | 9.3 |59
10:05:24

A: This observation was made on 12 July 2007 at 10:05:24

B-D: The current wind speed, as measured at anemometer 0, was 7.7 MPH gusting to 8.1 MPH, and generating
28 pulses since the last record.

E -G: The current wind speed, as measured at anemometer 1, was 7.3 MPH gusting to 8.0 MPH, and generating
35 pulses since the last record.

H-J: The third anemometer was not connected and therefore was reporting a wind speed of 0.0 MPH gusting to
0.0 MPH, and generating 0 pulses since the last record.

K: The wind direction was 194 degrees or 14 degrees west of south.

L: The temperature was 29 degrees Celsius.

M-T: The eight analog to digital converters read 238, 69, 0, 620, 46, 355, 273, and 1015

U: The data logger was being supplied with 9.3 VDC

V: The checksum for the record is 59

www.aprsworld.com
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| SPREADSHEET FIELD DESCRIPTION

o

Note: Unless you have changed the anemometer calibration values, the Wind Data Logger will default to
MPH for the Fascinating Electronics / APRS World anemometer.

Field Name Description Format
YYYY-MM-DD HH:MM:SS
*YYYY is year (2000 to 2099)
*MM is month (01 to 12)
' . DD is day (01 to 31)
A Date and Time Date and time *HH is hour (00 to 23)
*MM is minute (00 to 59)
*SS is second (00 to 59)
Wind speed (units dictated by NNN.n
B Speed calibration) *NNN is integer wind speed in
MPH (0 to 999)
Anemometer Maximum wind speed during *n is tenths of wind speed (0 to 9)
C Gust .
0 interval
CCcccC
D Pulse Count Rotations during interval *CCCCC is pulse count (0 to
65535)
E Speed
F ?nemometer Gust Same as Anemometer 0
G Pulse Count
H Speed
| ;\nemometer Gust Same as Anemometer 0
J Pulse Count
DDD
K Wind Direction In degrees +DDD is direction (000 to 359)
[FINNN
: *NNN is temperature with optional
L T I |
emperature n degrees Celsius negative sign. (100 to 100)
13 APRS World Wind Data Logger



Field

Name

Description

Format

The following ADC inputs are raw values from all of the internal Analog to Digital Converters (ADC). The value will
range from 0 to 1023 representing 0 to 5 volts applied to the ADC. Additional conversion is required to get non-voltage
units. See Advanced Applications section for further details.

Represents voltage supplied to

M ADCO Input Voltage data logger
Wind Vane Represents voltage from wind vane
N ADC1 . ;
Potentiometer 0 potentiometer
Represents voltage from second
o ADC2 Wind Vane wind vane potentiometer for
Potentiometer 1 Fascinating / APRS World wind
vane NNNN
*NNN is ADC reading (0 to 1023)
Represents voltage from included | Voltage is found using the
P ADC3 | Temperature Sensor temperature sensor following formula:
voltage = ADCx * (5.0/1023)
Q ADC4 User ADC 0 Represents voltage from external
sensor(s)
R ADC5 User ADC 1
S ADC6 User ADC 2
This channel not available for use
T ADC7 Unused ?n.Wmd“Data Logger revision
wind2e" or later. Value is
undefined.
Voltage of Wind Data Logger NN‘n. .
U Input Voltage ower subpl *NN is integer voltage (0 to 40)
P PRy *n is tenths of voltage (0 to 9)
NNN
*NNN is an integer representation
of the checksum (0 to 255)
Checksum is calculated by
exclusive or'ing (XOR) the ASCII
\ Checksum Calculated checksum of record value of all of the characters in the

record from the start of the date to
the last digit of the input voltage.
The initial character is XORed with
0.

www.aprsworld.com
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WIND DATA LOGGER ADVANCED APPLICATIONS

This section of the manual includes advanced application for the Wind Data Logger and may not be necessary for many
users.

LOGGING INTERVAL SETUP

The logging interval prompts are used to set the frequency at which the Wind Data

Logger records data to memory and resets the wind gust and count values. The Interval Setup
default logging interval for recording data to the memory card is 60 seconds, which Prev. Set Next
is suitable for most applications; however the logging interval can range from 15 to Log Sec: 00060
60,000 seconds. = Set I

Figure 10. Logging interval setup screen.
To change the logging interval, in the ‘Main Setup Screen,’ scroll to ‘Interval Setup’

and press SELECT to set the logging interval (Fig. 8).
BACKLIGHT SETUP

The LCD backlight can be configured to be on, off, or in automatic mode. The data Backlight Setup
logger defaults to automatic mode, which allows the backlight to stay lit for 15 Prev Set Next

seconds after pressing a button before extinguishing. Automatic mode is Backlight Mode:

ON OFF AUTO*
Figure 11. Backlight setup screen.

recommended for ease of use and reduction of power use.

To set backlight preference, in the ‘Main Setup Screen,” scroll to the ‘Backlight
Setup’ screen and press SELECT to set backlight mode (Fig. 9).

SENSOR HOOKUP PIN-OUT INFORMATION

Non-standard sensors can be connected to the Wind Data Logger using the pinout information in the following table.

RJ-45 Pin Wire Color Anemometer | Temp & ADC
Connector Connector
1 Orange / White | Anemometer 0 | Temperature
2 Orange Anemometer 1 Ground
3 Green / White Anemometer 2 5 Volts
4 Blue Ground ADCO0
5 Blue / White 5 volts ADC 1
6 Green Wind Vane 0 ADC 2
7 Brown / White Wind Vane 1 Unused*
8 Brown Ground 5 volts Ground
* Wind Data Logger revision wind2d and earlier used this pin as ADC 3.
Future revisions may use this pin for other purposes.

Table 1. Pin-out information for ‘anemometer’ and ‘temp & ADC’ connectors.

RS-232 INTERFACE

The Wind Data Logger provides RS-232 level serial signals through a screw terminal connector. The connector is located
in the middle of the Wind Data Logger circuit board and is labeled “RS-232" (Fig. 4). The terminals accept 0.08 to 1.5
mm” (28 to 16 AWG) wire. The wire insulation should be stripped back 5.5 mm (0.21 in). You will need to supply the
wire and connector(s) for your application. A #1 flat head (-) screw driver is needed to tighten the terminals.
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There are a multitude of serial configurations in use, but the two most common configurations are for connecting to a
computer and connecting to a communications device, such as a modem (Table 2). A handheld computer can be wired

as either, so some research or experimentation may be necessary.

Data

Description Connect to a Connect to a
Logger
Terminal Computer (DTE) Modem (DCE)
DE-9 DB-25 DE-9 DB-25
X Transmit from data logger 2 3 3 2
RX Receive to data logger 3 2 2 3
GND Ground 5 7 5 7

Table 2. Data logger RS-232 serial configurations for connecting to a computer or modem.

ANEMOMETER CALIBRATION

The Wind Data Logger’s default settings are for the Fascinating / APRS World
anemometer (APRS6500) and miles per hour (MPH). The data logger’'s anemometer
settings can be calibrated in the ‘Anemometer Calib’ menu (Fig. 10) within the Main
Setup Menu. The data logger supports any anemometer with a contact closure or
digital switch; however you will have to provide the calibration settings if it is not
shown below. The data logger does not work directly with AC output anemometers.

Anemometer Units anemo_m anemo_b
Type

Fascinating / miles / hour 17580 21
APRS oy | kilometers / hour 28292 34
meters / second 7860 9
NRG #40 Hall miles / hour 17110 8
ot | kilometers / hour 27536 13
meters / second 7650 4
miles / hour 22500 0
Davis 7911 kilometers / hour 36120 0
meters / second 10058 0

Table 3. Wind Data Logger anemometer calibration values.

Anemometer Calib
Prev Set Next

anemo m 0: 17580

= Set 4F
anemo b 0: 021
= Set 4F

Figure 12. Anemometer calibration
screen and configuration screens for
a Fascinating Electronics / APRS
World anemometer.

Example: To configure the second anemometer channel for an NRG #40 Hall Effect anemometer in meters per second,
we would set anemo_m to 007650 and anemo_b to 004.

CONVERTING ANEMOMETER PULSE COUNT TO AVERAGE WIND SPEED

The ‘Wind Pulses’ screen in the Main Display Loop shows the number of anemometer revolutions since the last write to
the memory card. The pulse count information can easily be converted to average wind speed using the following
formula, where the ‘anemo_m’ and ‘anemo_b’ values are obtained from Table 3.

Average Wind Speed = ((WCx/sample_interval) * (anemo_m * 0.0001)) + (anemo_b * 0.1)

Note: This formula is not applicable for wind pulses (WCx) equal to ‘zero.’

www.aprsworld.com



Example using the following snippet of data from the data logger with a Fascinating / APRS World anemometer and a
sampling interval of 100 seconds recording in MPH:

2007-07-14 00:01:53,18.0,19.4,810
Figure 13: ‘Wind Pulse’ screen

As seen in the data snippet above or the reading from the data logger ‘Wind displayi?ila(r; anerlnometer p“'“; |
. .. . . count o revolutions since the last
Pulse’ screen (Fig. 11), WCO = 810. This information can then be used with the .
write to memory.
formula above:

Average MPH = ((810/100) * (17580%0.0001)) + (21*0.1) = 16.4 MPH

where 17580 is anemo_m and 21 is anemo_b for the Fascinating Electronics / APRS World anemometer in MPH.

USER ADC SETUP

This series of screens allows one to set linear equations for each of the three user
analog input channels. Each linear equation defines the relationship between the
input voltage and a display value. The display value is only used for display on the
two ‘User Analog Input Values’ screens in the Main Display Loop and is not logged.
Only the raw analog to digital converter (ADC) value is logged. Refer to ‘Example of
using Data from Voltage Output Sensors’ in the appendix for an example of
converting the logged raw ADC data into a physical parameter.

The ‘User ADC Setup’ consists of three screens (Fig. 12) for each of the three
channels, giving a total of nine screens. These screens allow you to input the m

value (slope) of the linear equation and the b value (y-axis intercept). The linear Figure 14. User ADC setup screens.
equation takes the form of:

output =m * voltage + b

The ¥and A buttons are used to both change each number for the corresponding m and b values as well as to change
the sign of each number. The screen labeled ADCx Units is used to set the single character identifier on the ‘User
Analog Input Value’ screens.

Example: In the ADC Setup Screen, change the ‘ADCOM’ value to ‘0002.0000, the
‘ADCOB’ value to 0050.0000 and the ADCO Units screen to ‘X,” as shown in Figure
13. The corresponding linear equation would be:

output = 2.0 *voltage + 50

The ‘User Analog Input Values’ screen in the Main Display Loop will change
correspondingly with these values, displaying a voltage of 5.00 in the first ‘A0’

column and 60.00X for display value. Figure 15. Example User ADC Setup

where the ‘m’ value is changed to 2.0,
the ‘b’ value changed to 50, and the
‘Units’ value changed to ‘X’.
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SERIAL DATA FORMAT

The Wind Data Logger sends each data record to the RS-232 port immediately after writing to the memory card. This
record is in the same format as what is stored to the memory card. Each record is terminated with a \r\n (carriage
return, line feed) sequence. The data is sent at the baud rate that was calibrated in the RS-232 Setup Screen. Data is
sent as 8 bits, no parity, and 1 stop bit (8N1). No hardware handshaking is used. The serial port baud rate is set in the
Main Setup menu ‘Serial Port’ menu.

If you are developing parsing code, it is best to ignore three bytes of data when { is the first byte received. Your parser
should also ignore any debugging messages which may begin with #. Normal records will contain only

0123456789, -:\r\n characters, where \r (ASCIl 13) is a carriage return and \n (ASCII 10) is a line feed
character.

www.aprsworld.com
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APPENDICES

CREATING A GRAPH IN MICROSOFT

EXCEL

1. Launch Microsoft Excel and in the ‘File’ menu, select Open. You may have to select the file type as ‘text’ or ‘all’ to

find your file. Select the file you wish to analyze; you may have to tell Excel that it is delimited by commas.

(0= He-®&-3 = 20070712 - Microsoft Excel - x
. . . . i Home | Insert Pagelayout Formulas Data Review View Developer @ - @ X
2. Upon opening the file, column ‘A’ will display = — — — =
j % calibri M PR \: | & % Al gl =&
several ‘#’ symbols. In order to get the date and ;ma; IE ﬂ@l’l'\r‘fl =Rt ol e TR
: Eo- A i B el PP
time to display, expand the column ‘A’ width by Cipboard = Font 5| alignment Eating | |
L. . A1 [Width: 18.00 131 piels) } | 2007-07-12 00:00:05 ¥
clicking and dragging on the column bar. | = = |C = = : = 2
1] 6 72 2 5.7 6.5 30 [}
i BEEEHHEEE 5 6.8 22 4 5.4 22 0
i BEEEHHEEE 4. 5.2 17 3 4.4 17 0
Lmﬁf 5 6.3 20 4.5 5.8 21 0
imﬁf 6.1 20 6.3 6.4 24 0
i B 6. 6.4 24 6.4 6.7 31 0
L B 7. 7.2 27 7.9 7.9 34 0
immm 7. 10.2 38 6 10.2 43 0
i BEEHRHEEL 7. 8.6 33 7.2 8.8 37 0
ﬂ BEEHHHEEE 7. 9.2 36 6.2 8.5 38 0
i HEESHHEEE 8. 9.1 35 8.6 8.6 37 0
W 4 » M| 20070712 <%0

Ready | Average: 2007-07-12 06:27:59

Count: 4656

(Ca H9-¢-1 )¢ Microsaft Excel - = x
3. nght CIiCk on column :A: to hlghllght the entire = Home | Insert  Pagelsyout Formulas  Data  Review  View  Developer (@)
. . = % || catibii METR | = % Kl = a7~
data set in the column. A menu should pop up; in Uz BTz u|jalx) - - &-
Paste = | & S A '| NUTher St{\es Cevlls .
this menu, click ‘Format Cells.’ - (@A - —
7 . Clipboard = Font (F] Alignment LF] Editing |
\ a1 s e | 2007-07-12 00:00:05
i3] 20070712 -
[ 4 A B c D E F G
1 [ 2007-07-12 00:00:05 6.7 7.2 26 5.7 6.5 30
2| 2007-07-1200:00:15 5.2 5.8 2 4 5.4 2
3 | 2007-07-1200:00:25 4.6 5.2 17 3 4.4 17
4| 2007-07-12 00:00:35 5.3 6.3 20 45 5.8 21
5 | 2007-07-1200:00:45 5 6.1 20 6.3 6.4 2
6 | 2007-07-1200:00:55 6.1 6.4 2 6.4 6.7 31
7| 2007-07-1200:01:05 7.2 7.2 27 7.9 7.9 34
8| 2007-07-1200:01:15 7.8 10.2 38 5 10.2 43
9 | 2007-07-12 00:01:25 7.9 8.6 33 7.2 8.8 37
10| 2007-07-12 00:01:35 7.9 9.2 36 6.2 8.5 38
11| 2007-07-1200:01:45 8.7 9.1 35 8.6 8.6 37

Average: 2007-07-12 06:27:59  Count: 4656

[EOO

Format Cells

Mumber | Alignment | Font | Border | Fil | Protection
Category:
General
Number
Currency
Accounting
Date

[ Time:
Percentage
Fraction
Scentific

4. In the ‘Format Cells’ screen, select ‘Custom’ for the category
and either scroll to or type in ‘hh:mm:ss’ for the type. Column

‘A’ should now display only the time.

.01 ) (@)
#0.00);_(**72; (@) =
v

Type the number format code, using one of the existing codes as a starting point.
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Select the data you wish to graph. Refer to the
‘Spreadsheet Field Description’ section of the manual to
view spreadsheet field and data format information if
needed. In this example, we will analyze wind speed
and gust from one anemometer (columns ‘B’ and ‘C’)
over the course of a day. To do this, click and drag the
cursor over columns ‘B’ and ‘C.” This should highlight all
data in the respective columns.

In the ‘Insert’ menu, go
to ‘Charts’ and create a
line graph. Right click

Axis Labels

Axis label range:
|=20070712150: 50

Select Data Source

I/cl., @9~ -] )+ 20070712 - Microsoft Excel - = x
i -
Home | Inset Pagelayout Formulas Data Review View Developer @ - & X
“’“:] % calibri -l - o, A=l == 47
P_t |1 2 Number|| Styles || Cell o @
aste - - umber es ells
T g (B oA |[EE i [l e PP
Clipboard & Font Pl Alignment (P} Editing
| B1 - £ |67
A B € D E F G
1 00:00:05] 6.7 7.2] 26 3.7 6.5 30
2 00:00:15] 5.2 6.8] 22 4 5.4 22
3 00:00:25] 4.6 5.2] 17 3 4.4 17
4 00:00:35] 5.3 6.3 20 4.5 5.8 21
5 00:00:45] 6 6.1] 20 6.3 6.4 24
6 00:00:55| 6.1 6.4 24 6.4 6.7 31
7 00:01:05] 7.2 7.2] 27 7.9 7.9 34
8 00:01:15] 7.8 10.2| 38 6 10.2 43
9 00:01:25] 7.9 8.6 33 7.2 8.8 37
10 00:01:35] 7.9 9.2] 36 6.2 8.5 38
11 00:01:45] 8.7 9.1 35 8.6 8.6 37
4 4 b M| 20070712 50 [ | =
Average: 9002856529 Count: 9312 Sum: 838346 | EER|[E] e R

Chart data range: |

The data range is too complex to be displayed. If a new range is selected, it will replace all of
the series in the Series panel.

on the ‘X’ (horizontal) j[:' & 1

axis of the line graph and click on ‘Select Data.’ Click ‘Edit’ in Legend Enties (seres) Hrizonta Cotegory) A Lbel
the Horizontal (Category) Axis Labels box. An ‘Axis Labels’ IsEE;dd || =redc [ Xmemove | o [#] |;00:Uz;r::;¢ _
box should pop up allowing you to enter a range of times Seriest 00:00:15 1
(i.e. column ‘A’) corresponding to the data range you wish to Egggiz

chart. Click ‘OK’ to return to the ‘Select Data Source’ 00:00:45 v

window; the ‘Horizontal (Category) Axis Labels’ box should

now display the times from column

Hidden and Empty Cells

- . . . I@:‘ H9-=-13 )+ 20070712 - Microsoft Excel Chart Tools - = x
A.” Depending on your application, fci : e =
Home|Inser‘t ‘ Page Layout|FormuIas | Data | Review |\J’|ew | Developer| Design | Layout | Format | @ - = x
you may also wish to switch the Chart Area i@ .E] lis ] Etegena - & = 2l (&
series order or edit series name. In By Format Selection — — [ Data Labels - : :
. . . . 4 Reset to Match Style fnsert ?Earf T-’;xls. 4% Data Table ~ Ax.es BECkg.mund A"a.lym pmpfmes
our application, it was necessary in = ) fHer T
Current Selection Labels
order to differentiate between [ Chart 2 - ( ]
wind speed and wind gust. Click A B c D E G H 1
1 005 (A T3 2 5.7 A5 i) i
‘OK.” 5
g Wind Speed and Gust as a Function of Time
a 30
Gust
£ 25
6 - Speed
7 Ezo
3 by
g §15
10 'E 10
11 H]
12 5
13
14 0
[T T T O e A C I T s e i s e e A S e s A e e A i A e A . e A " i
15 SN OoNdg ONg ONgONgONT ONT ONT oM O0g o
ogmMrRod Lo OMM~MNDOoOWLOaMOMNWD AW s 0 MNMS A WO s
16 ey dmenNnadmnoe oind 9o nNnd g e muld g o nnogdn
OO0 d d N NMANMMoS W WWWWRRMSIODO0D o OO0« N M
1? OO Oo o0 o000 o0 o000 00 000000000 A AAA A A
18 Time
W4 » M| 20070712 %2 18 Im
Ready | 25 | Average: 942606:27:59  Count: 4656 | el
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EXAMPLE OF USING DATA FROM VOLTAGE OUTPUT SENSORS

External sensors that are connected to the User ADC / analog inputs are logged as raw values representing the sensor

output voltage. The sensor output voltage will represent the physical parameter that is sensed. The transfer function

between physical parameter (e.g. temperature) and voltage is unique to each sensor and will be supplied by the sensor

manufacturer. Typically this transfer function is a linear equation that converts from voltage to physical parameter.

In the example below we will demonstrate how to convert raw temperature and relative humidity sensor data to

degrees Celsius and % relative humidity using Microsoft Excel. We will also demonstrate how to graph the resulting

data.

The temperature sensor is connected the Wind Data Logger User ADC 0 which corresponds to column ‘Q’ in Excel. The

relative humidity sensor is connected to User ADC 1 which corresponds to column ‘R in Excel.

In our example we are using an APRS World temperature and relative humidity sensor (APRS6554). As per our

instructions, the following formulas are used to convert from voltage to temperature and relative humidity:

Temperature °C=39.394*Vin - 30.0 and % Relative Humidity=30.303*Vin

1. Columns ‘Q’ and ‘R’ display the raw
data for temperature and relative
humidity respectively. To get these
data into readable format, first create
new columns for each of these
variables in the Excel worksheet, as
displayed in columns ‘X’ and ‘Y’ to the
right.

2. To convert the raw temperature data
into degrees C, you will need to use
the following formula in Excel:

=((5/1023)*Q2)*39.394-30

where the first part of the equation (in
yellow) is converting the raw
temperature data (from column Q)
into volts, and the second part of the
equation (in blue) is converting the
voltage into temperature in degrees C.

21

v B s 20070617 - Microsoft Excel - B X
my I Pagﬁyoutﬁ Forlas RTEW V De\rpar @ - 7 Xx
== ¥ | calibri -l L |F == General il A Salnsert~ | X - &7~
B 2 ||B I U-[|A A= B8~ % 9| 3% Delete - || 3]~ 24~
Pajte 7 | |- A - |5 £=(| - | |%aB 5%8| Styvles HFormat - || (2~
Clipboard ™ Font [F} Alignment L} Mumber & Cells Editing
| Y1 ~( fe| h
a R T u v w X Y T
1 tempraw rhraw temp degc Irh % _l -
2 300 423 196 971 12.4 4
3 295 424 196 971 12.4 53
4 298 425 196 970 12.4 57
5 297 424 135 970 12.4 43
6 298 425 195 971 12.5 52
7 297 429 135 970 12.4 62
8 297 429 196 971 12.4 11
9 297 429 196 970 12.4 53
10 296 429 135 971 12.4 54
11 297 429 195 971 12.4 S0
M 4 r M 20070617 F1
Ready | 23 Hm 100% (—) 0 o
\ v . s 20070617 - Microsoft Excel - O X
e I Pagiﬁyout Forlas Riﬁw V De\fper @ - = x
= &% Calibri -l - ; General e &( j’ﬂInsert' I %7'
jﬁ-‘g (B r u-||x & =8 % I Delete - || [8]- #A-
pa.m 7 | &r- A~ B | e Sty.les o Format - || 2+
Clipboard T Font [F} Alignment T} Mumber & Cells Editing
| X2 - ( ﬁr| =((5/1023)*02)*39.394-30
o} R T u v w X ¥ T
1 |tempraw rhraw tempdegc rh % -
2 300 423 196 971 12.4 4 I 27.?624633!
3 299 424 196 971 12.4 53
4 298 425 196 970 12.4 57
5 297 424 135 970 12.4 43
3] 298 425 195 971 12.5 52
7 297 4329 195 970 12.4 62
8 297 429 196 971 12.4 11
9 297 429 196 970 12.4 53
10 296 429 135 971 12.4 54
11 297 429 195 971 12.4 S0
H 4+ M| 20070617 %1 ] |
Ready = [ Um 100% Q v (‘D H
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|'/|:!n Hw9-®-0Q )¢ 20070617 - Microsoft Excel - =m x
3. NeXt, convert the raw re|atiVe - Home Insert Page Layout Formulas Data Review View Developer @ =
humidity data into percent relative “j & calibri -l - |E ==|5 ||[ceneral - [ A ]| G=dnsert = || - ST
- . . — & |[B 1 oUu-|A =E- (s % 9| T Delete - || @] @~
. Past - : Styl
humidity using the following formula e o Al EEee S Ve e | e
Clipboard ™ Font P} Alignment = Number = Cells Editing
= ((5/1023)*R2)*30.303 D) QLA Ai5/10R030309) 2|
a R s T u v W X ¥ i
1 tempraw rhraw temp degc rh% -
where the first part of the equation is 2 300 423 196 971 124 4 27.7624633[_62.6459]
. . L 3 299 424 196 971 12.4 53
converting the raw relative humidity a 08 225 196 970 124 57
data (from column R) into volts, and £ 27 424 195 70 124 49
i X 7] 298 425 195 971 12.5 52
the second part of the equation is 7 297 429 195 370 124 62
converting the voltage into percent 8 LI 196 7y 14 1
9 297 429 196 970 12.4 53
relative humidity. 10 296 429 195 971 124 54
11 297 429 195 371 12.4 50
M 4 » M| 20070617 %0
Ready E

4. Next, select the two

) ﬁ:!sa H9-®- ] )7 20070617 - Micros.. - = X I/DB H9- -3 )7 20070617 - Micros.. - = X
boxes Wlth the new = Hom| Inser | Page | Form | Data | Revit | View | Deve|@ - T X o 2 Hom| Inser | Page | Form | Data | Revit | View Deve|@ - T X
values for = .} A = o, A& = £ = X A = o, AllsE)| =~ &
g (= &l ah- L g (L= & 8-
temperature and Paste \; Font | Alignment Number Styles | Cells o Paste f Font | Alignment| Number| Styles | Cells .
relative humidity, and Clipboard & Editing Clipboard Editing
drag the cursor down | x2 - f | =((5/1023)702)" \ X2 -@ | =((5/1023)702)*
L. v w X ¥ z vV w X Y z
until it captures all of 1 tempdegc  rh% = 1 tempdegc  rh% ol
the cells in the data 2 4 27.76246334 62.64989736 2 4 27.76246334 62.64989736
3 53 3 53 7.5699218 62.79800587
set. This transfers the 4 57 4 57 27.37738025 62.94611437
formulas to each cell 5 29 s 49 27.18483871 62.79800587
6 52 6 52 27.37738025 62.94611437
in columns ‘X’ and ‘Y’ 7 62 7 62 27.18483871 63.53854839)
8 11 3 11 27.18483871 63.53854839)
that have a ] 53 9 53 7.18483871 63.53854839
corresponding value 10 54 10 54 26.99229717 63.53854839
11 50 11 50 27.18483871 63.53854839] %+
in columns ‘Q’ and M 4 b W] 20070617 73 4+ W] 20070617 72
Average: 4520618035 Count: 2 Sum:0.4123607 | [5|[0 E) ) Average: 4520172581 Count: 20 Sum: 304.8345161 | [E53 [ ]| st
D’ . . .
R’, thus resulting in usable temperature and relative (F) 9O ) temphgraphs - | craioon [ - x
humidity data for all of the raw data in the spreadsheet. ~ o ser | page | Form | Data | Revi View| Deve | Design | Layout Format| @ — = X
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WIND DATA LOGGER MOUNTING TEMPLATE

Additional copies of this diagram can be downloaded from:

http://www.aprsworld.com/wind2/documents/

Y
B 11.59] _|
4.563
! B [4.60] )
y 1.810
A2 I D A4
|
(9.91] _
3.900
17.37] 18.26]
2.900 3.250
[11.43]
4.500
CUT THIS OUT
Bl
|
Al ﬁ f D A3
Drill 5/32" for loose fit holes, or
I Drill #36 and tap for #6-32 threads
ALL DIMENSIONS: [centimeters] inches
TAG X LOC Y LOC SIZE
Al 1.376 -3.875 @ .156 THRU
A2 1.376 -.625 @ .156 THRU
A3 3.186 -3.875 @ .156 THRU
A4 3.186 -.625 @ .156 THRU
Bl 2.281 -2.250 x=3.900 [?2.91] y=2.9200 [7.37]
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SPECIFICATIONS

SENSORS

ANEMOMETER
e Three digital anemometer inputs
e Supports dry contact switch, hall effect switch, or TTL level signal
e RClow pass filter on each input (f.=159 Hz)
e Inputs pulled to 5 volts with internal 4.7k resistor
e Capable of displaying and logging in miles per hour (MPH), meters per second (m/s), kilometers per

hour (KPH)
WIND VANE
e Two analog inputs support either one dual wiper potentiometer or one single wiper potentiometer type
wind vane

e Accessible through RJ-45 connector marked "ANEMOMETER"
e Displays 0° to 359°

ANALOG INPUTS

e Three channels

e 0to5voltrange

e 10 bit analog to digital converter, 4.9 mV precision

e Internal 5 volt 1% band gap voltage reference

e RClow pass on all inputs (f.=159 Hz)

e User configurable linear functions for displaying real units as well as voltage
e Accessible through RJ-45 connector marked "TEMP & ADC"

REAL-TIME CLOCK

e +-10 minutes per year accuracy

e  Battery: CR1225 / BR1225, 3 volt lithium, 48mAh
e  Battery life: 9 years minimum, 17 years typical

e Leap year compensation

e  Accurate calendar until year 2099

INTERFACES

OPERATOR INTERFACE

e 16 character by 2 line LCD display

e  Backlight with automatic or manual shutoff
e Adjustable contrast

e Three momentary buttons
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LOGGING AND STORAGE

e Logsat 10to 16,000 second intervals

e  Secure Digital™ or Multi Media Card™

e  Supports 128 megabyte or smaller cards

e Data files in Comma Separated Vertical (CSV). Can be used with spreadsheet software, databases, or
custom software

e One data file per calendar day

e Approximately 100 bytes of data per record. Over one year of storage possible on 128 megabyte
memory card.

RS-232 INTERFACE

e EIA/TIA-232 voltage levels

e Three position screw terminals connector. Accepts 0.08 to 1.5 mm?> (28-16 AWG) wire. Strip length, 5.5
mm (0.21 in)

e 1200, 2400, 4800, 9600, 19200 baud rates, 8 bits, no stop bit, 1 parity bit (8N1)

e No hardware handshaking

e  Accessible through connector marked "RS-232"

e Outputs raw data logger record in same format as written to memory card

e Selectable output for Automatic Packet Reporting System (APRS) weather and user defined packets
through attached TNC or KISS TNC

o  #1 flat screw driver required

ELECTRICAL, MECHANICAL, AND REGULATORY

POWER

e 7to40volts DC
e 2.1x5.5mm power jack

CaCa:

e 0.35 watts peak power while writing to SD card

e  0.20 watts with backlight on

e 0.16 watts with backlight off

e All sensors inputs have Transient Voltage Suppression (TVS) protection

MOUNTING

e Mounts into double gang electrical box or custom panel
e Includes four stainless steel #6-32 x 3/4 in mounting screws and four stainless steel #6-32 lock nuts
e  #2 Phillips (+) screw driver required

WEIGHT AND DIMENSIONS
e  Weight: 136 gram (4.8 oz)
e Overall Dimensions: 116 mm wide, 114 mm tall, 37 mm deep (4.55 x 4.5 x 1.475 in)
e Dimensions behind bezel: 96 mm wide, 70 mm tall, 33 mm deep (3.775 x 2.765 x 1.285 in)
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MATERIALS

e Bezel: Aluminum, powder coated with printed polycarbonate overlay
e  Circuit board: FR-4, 1.6mm (0.062 in), double sided, plated through holes, solder mask, silk screen
e Hardware: stainless steel and Nylon

REGULATORY COMPLIANCE

o  RoHS compliant, no lead used in manufacture

LEAD FREE

www.aprsworld.com

26



