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Disclaimer

The following warranty and liability disclaimer apply to this product.

PACE SCIENTIFIC INC (“PACE”) MAKES NO WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING
WITHOUT LIMITATION THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE REGARDING ITS HARDWARE AND SOFTWARE PRODUCTS. PACE DOES NOT
WARRANT, GUARANTEE OR MAKE ANY REPRESENTATIONS REGARDING THE USE OR THE RESULTS OF
THE USE OF ITS HARDWARE AND SOFTWARE PRODUCTS IN TERMS OF THEIR CORRECTNESS OR
OTHERWISE. THE ENTIRE RISK AS TO THE RESULTS AND PERFORMANCE OF ITS HARDWARE AND
SOFTWARE PRODUCTS IS ASSUMED BY YOU. THE EXCLUSION OF IMPLIED WARRANTIES IS NOT
PERMITTED BY SOME STATES. THE EXCLUSION MAY NOT APPLY TO YOU”

“IN NO EVENT WILL PACE, ITS OFFICERS, EMPLOYEES OR AGENTS BE LIABLE TO YOU FOR ANY
CONSEQUENTIAL, INCIDENTAL OR SPECIAL DAMAGES (INCLUDING DAMAGES FOR LOSS OF BUSINESS
PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS INFORMATION AND THE LIKE) ARISING OUT
OF THE USE OR THE INABILITY TO USE ITS HARDWARE AND SOFTWARE PRODUCTS EVEN IF PACE HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. BECAUSE SOME STATES DO NOT ALLOW THE
EXCLUSION OR LIMITATION OF LIABILITY FOR CONSEQUENTIAL DAMAGES, THE ABOVE LIMITATIONS
MAY NOT APPLY TO YOU.

PACE PROVIDES THIS DOCUMENTATION "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE. Some states do not allow disclaimer of express or implied warranties
in certain transactions, therefore, this statement may not apply to you.

This documentation could include technical inaccuracies or typographical errors. Changes are periodically made
to the information herein; these changes will be incorporated in later editions. Pace Scientific Inc. may make
improvements and/or changes in the product(s) and/or program(s) described in this documentation at any time
without notice.

Copyright © 2011 Pace Scientific Inc.
All rights reserved.
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WSD-100
Wind Speed and Direction Sensor

The WSD-100 can withstand hurricane-force winds, yet is sensitive to a very light breeze. It features a
hand-balanced wind direction vane for optimal stability and accuracy. The wind speed signal connects
directly to one or two pulse inputs of an XR5-SE Data Logger. One input for average wind speed and if
desired, one input for peak wind speed. The wind direction signal connects to an XRS5 analog input. No
external power is required. It features sealed stainless steel ball bearings for long life, and includes 40 feet
(12 meters) of attached cable. Typical mounting hardware is included for mounting to a pipe, wooden post,
antenna mast, or similar structure. Some assembly is required, and additional mounting hardware may be
required, depending on the installation (details follow).

Included Components

The WSD-100 Wind Speed and Direction Sensor include the components listed below. Please be sure you
have all listed components before continuing. The installation hardware contains items commonly needed
for most installations. You may need to adapt or purchase additional hardware for your particular
installation. Please make sure you have all necessary parts, tools, and materials before you begin.

° Arm with cable
. Base

. Wind Cups

. Wind Vane

. Drip Rings

Pace Scientific Inc www.pace-sci.com Tel: 704-799-0688 sales@pace-sci.com 3



http://www.pace-sci.com/

Included Installation Hardware

*  Two U-Bolts
e Four ¥%” Flat Washers
e Four ¥%” Flat Nuts

* Four s x 11.” Lag Screws

e One #4-40 x 1 ¥4” Pan Head Screw
*  One #4 Flat Washer

*  One #9 Lock Washer ?

® (0
® ©

*  One #4-40 Hex Nut
¢ Allen Wrench

=) @ ©)

Required Tools and Materials

*  Weather-resistant Cable Ties or clip
*  Stainless Steel Hose Clamps

*  Adjustable Wrench

*  Compass or Local Area Map
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Bench Test

Before beginning the installation, we recommended connecting the WSD-100 to an XR5-SE Data Logger
to test the unit’s wind speed and direction functions.

Wiring

Wire the WSD-100 Cable to the XRS5 as follows:

WSD-100 Wire Color XRS5 Terminal Function
Black.................. “X» Wind speed contact closure
Green.................. “1” Wind direction potentiometer
Yellow................. “D” 2.5v Potentiometer supply voltage
Red................... “C” Ground

To log Peak wind speed, a jumper-wire must be connected from Terminal X to Terminal Y.

Software Setup

Using LogXR Software, send a setup to the XRS5 with the following selections:

Log Mode:
Log Interval:

Channel 1:

Channel X:

Channel Y:

Notes:

Manual/Slow
10 seconds

Type: 0-2.5v
Slope: 144 (for wind direction readings from 0 to 360 degrees)
Offset: 0

(Pulse tab) Average Wind Speed

Type:  Solid State Switch

Slope: 2.25 (wind speed in MPH — see page 14 for other units of measure)
Offset: 0

Frequency: Checked

(Pulse tab) Peak Wind Speed (over a 2 second interval)

Type:  Solid State Switch

Slope: 2.25 (wind speed in MPH — see page 14 for other units of measure)
Offset: 0

Frequency: Checked

Peak (2 secs):  Checked

Peak Wind Speed requires LogXR Software version 1.01.77 or higher, and XRS5 firmware version

1.01.00 or higher.

Pulse channel Z can be used to log Average Wind Speed in place of Channel X.
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LogXR Software, Pulse tab Setup

[ XRS5 Setup: C:\Users\Joe\Pace'Setup'test.8SE [
Eile Send

Main | Other | Ch1 | Ch2 | Ch3 | Ch4 | ChS | ChE | Ch7 ChBé

Ch¥: |OM | Description: |Wind Speed, Avg
Type: Solid State Switch - V| Frequency

Slope: |2.25 Offset. |0

ChY: |ON Description: |'Wind Speed, Peak
Type: Solid State Switch - V| Frequency V| Peak (2 secs)

Slope: | 2.25 Offset: |0

ChZ: |OFF | Description:
Type: Mechanical Switch - Frequency

Slope: |1 Offset: |0

Real Time readings

From LogXR Software’s main menu select Real Time | Text

While the Real Time screen is active, push the wind cups onto the smaller of the two stainless steel shafts at
the end of the arm, and gently spin the wind cups. Careful, the wind cups are not secured to the shaft; do

not spin too fast or they may fly off the shaft!

Real Time readings for Channel X

You should see increasing pulse counts while the cups are spinning, and every 10 seconds (or your

selected log interval) the count should reset. Scaled readings (MPH, etc) are displayed in the

transferred data (Text file and Graph), but not in the Real Time display.

Real Time readings for Channel Y

You should see pulse counts while the cups are spinning, and every 10 seconds the count should
reset. Scaled readings (MPH, etc) are displayed in the transferred data (Text file and Graph), but

not in the Real Time display.

If Peak is checked, the Real Time pulse counts displayed for Ch X and Ch'Y will be different.

Real Time readings for Channel 1

Rotate the shaft opposite the wind cups. You should see real time readings vary from about 0 to

360.

When you are finished testing the WSD-100, terminate the Real Time screen, and disconnect the fWSD-

100's four wires from the XR5’s Terminal Block.
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Assembling the WSD-100

Attach the drip rings and the wind cups to the WDS-100 and check the mounting base orientation before
you install it. The wind vane is attached after the WSD-100 has been installed at the chosen site.

Attaching the Drip Rings
The drip rings provide protection against icing of the wind vane and wind cups. Follow the instructions
below to attach the two drip rings.

1. Place one of the drip rings on a flat surface with the small hole facing up.

2. Securely press the wind vane on top of the drip ring.
It may be easier to attach the drip ring if the wind vane is tilted slightly.

3. Make sure the ring fits securely between the two ridges on the vane with the lower edge parallel to
the bottom of the wind vane.

Lower edge of ring
approximately parallel
to bottom of wind vane.

Installing the drip ring onto the wind vane
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4. Install the small end of the other drip ring on the wind cup end of the WSD-100 control head as
shown below. Note the wind cup end of the control head has the smaller of the two stainless steel
shafts.

Gently push up the drip ring until it reaches the groove on the control head.

6. Make sure the lower edge of the drip ring is aligned with the lower edge of the control head.

9]

Control Head _—
o

Lower edge of ring
aligned with lower
edge of control head.

Smaller Shaft

Installing the drip ring onto the control head

Attaching the Wind Cups

Before installing the WSD-100 on site, attach the wind cups. Wait until you have installed the WSD-100
on its site before you attach the wind vane.

1. Push the wind cups onto the smaller of the two stainless steel shafts at the end of the arm.

2. Slide the wind cups as far up the shaft as possible.

3. Use the allen wrench provided to tighten the set screw on the side of the wind cups.
When you let go of the wind cups, they should drop slightly

4. Spin the wind cups. If they do not spin freely, loosen the set screw, lower the cups slightly, then
retighten the set screw.

5. Repeat Step 4 until the wind cups spin freely.

Push cups onto

s Tighten set screw
1 stainless steel

with allen wrench
shaft

attaching the wind cups
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Checking the WSD-100 Base Orientation
You will need to know which way to orient the base before installing it.

1.
2.

3.

4.

Insert the arm into the base.

Attempt to push the #4-40 x 1 %4 pan head screw through the holes in the arm and the base as
described in “Attaching the Wind Vane” on page 12.

If the screw does not slide easily through the holes, rotate the base 180° to line up the opposite
holes, and then try again.

Note the correct base orientation for use when you install the base later in the installation process.

Choosing an installation site for the WSD-100
Use the following guidelines to select the best location for the WSD-100.

Install in a location where wind flow is unobstructed by trees and nearby buildings.

If mounting on a roof, the WSD-100 should be at least 4 feet (1.2 meter) above the roof line for
the most accurate readings. This may be accomplished by mounting the WSD-100 on a television
antenna mast, a wooden post, or a metal pipe.

Make sure the antenna mast or metal post is properly grounded.

If you are not certain about how to ground the installation, consult a qualified electrician.

If you live in an area subject to frequent thunderstorms, installing a lightning rod nearby can
reduce the risk of damage.
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Installing the WSD-100
Use the following procedures to mount the WSD-100

Installing the Base on a wood post or wood surface.

1. Hold the Base against the wood surface and use a pencil to
mark the location of the four holes on the base.

2. Use adrill with a 3/16” (5 mm) drill bit to make pilot holes
the marked locations.

in

3. Drive the lag screws through the holes in the Base and into the
wood.
attaching base to wood post
Installing the Base on an Antenna Mast or Metal Pipe:
Outside Diameter 7/8” to 1 4” (22 to 32 mm)
1. Hold the WSD-100 Base against the pipe and insert the two U-bolts
through the back of the base so that the U-bolts wrap around the pipe.
2. Place a '4” washer and a 4-20 hex nut over each end of the U-bolts

and use a wrench to tighten the hex nuts.

attaching Base to a
pipe using U-bolts

Installing the Base on an Antenna Mast or Metal Pipe:
Outside Diameter greater than 1 '4” (32 mm)

Use stainless steel hose clamps to attach the mounting base to masts or pipes larger than 1 4” diameter.
1. Use two stainless steel hose clamps large enough to fit around the mast or pipe and the WSD-100
Base. A local hardware store should carry suitable stainless steel hose clamps.

2. Hold the Base against the pipe and fasten the hose clamps over the Base and around the metal pipe
or mast.
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Attaching the Arm to the Base

1. Insert the arm into the base. Guide the
cable through the slot as you insert the

arm.

2. Insert the pan head screw into one of
the holes in the base and slide it through

the arm.

Hex Nut - S
) KA

h .
- g

Q‘Q\\\.\‘_Elat Washer

3. Secure the pan head screw using the flat
washer, lock washer, and hex nut as

shown.

Pan Head Screw AN

Attaching arm to the base
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Attaching the Wind Vane

To mount the wind vane, you will need to display the Real Time Data screen using LogXR Software.

1.

2.

10.

Connect the WSD-100 Cable to the XR5 using the wiring instructions on page 5.
Use a compass or map to determine in which direction the WSD-100’s arm is pointing.

Use the wind direction chart to find the degree
reading which corresponds to that direction. o°N

Slowly turn the wind direction shaft with your
fingers. Stop turning when the Real Time Display

reaches the degree reading obtained in step 3. 270° W 90°E
Being careful to keep the stainless steel shaft from

turning, place the wind vane on the shaft with the 225° SW 135° SE
bullet-shaped nose of the vane pointing in the same 180° §

direction as the arm. Wind direction chart

Slide the wind vane down onto the shaft as far as it will go.

T\
\:\:;\ Tighten set screw
with allen wrench

‘ wind vane
onto the
stainless steel

Installing the wind vane

Use the allen wrench provided to tighten the set screw on the side of the wind vane.

Test your assembly by pointing the wind vane in any direction and (using the compass or map as a
guide) making sure the console displays the correct wind direction. Readjust the vane if
necessary.

Spin the cups to make sure you get a wind speed reading. Note that the Real Time Data screen
displays accumulated pulses which are reset to 0 at the end of each log interval. Transferred wind
speed data is converted to MPH.

Secure the cable to the metal mast or pipe with electrical tape or weather resistant cable ties. In all
other places secure the cable using weather resistant cable ties or cable clips every 3 to 5 feet (1 to
1.6 meter). Do not use metal staples or a staple gun to secure the cable — doing so could cause
the cable to eventually fail.
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Maintenance
The WSD-100 does not require any regular maintenance.

CAUTION: DO NOT attempt to lubricate the wind cup shaft and bearings or the wind vane shaft.
Natural or synthetic lubricants will inhibit the normal operation of the WSD-100.

WSD-100 Specifications

Sensor Type

WindSpeed . ......... .. ... Wind cups with magnetic switch
Wind Direction.................................Wind vane and potentiometer
Potentiometer resistance . . . ......... ... ... L 20 k ohms typical

Attached Cable

Length. .. ... . . 40FT (12 meter)

TV o it 4-conductor, 26 AWG, unshielded
Termination . . ... .. .. Stripped and tinned leads

Material

Wind Vane and ControlHead . . . .......... ........ UV-resistant ABS

WIind CupS . ..ot Polycarbonate

Anemometer Arm .. ... ... Black-anodized aluminum

Overall Dimensions . . ............................ 18.5" long x 7.5" high x 4.75" wide (470 x 191 x 121 mm)
Weight . .. ... ... . . 2 Ibs. 15 0z. (1.332 kg)

Range

Average and Peak Wind Speed . .. ...... .......... 0 to 175 mph (150 knots, 78 m/s, 280 km/hr)
StallSpeed . . ... 2 mph

Wind Direction . . . ........ .. .. . . 0° to 360°

Accuracy

WindSpeed . ... ... +5%

Wind Direction . .. ....... .. . +7°

Resolution

WindSpeed . ... ... . 0.1 mph

Wind Direction . .. .......... ... . 0.1° (0° to 360°)
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WSD-100 Cable Termination

Wire color | XRS5 Terminal Function

Black Selected pulse input (X or Z) Wind speed contact closure
Green Selected analog input (1 — 8) Wind direction potentiometer
Yellow “D” 2.5v potentiometer supply voltage
Red “C” Ground

Note: To log Peak wind speed, add a jumper wire from the terminated Black wire (Terminal X or Z) to

Terminal Y.

LogXR Software Setup

Wind Direction

Select the Channel tab that the Wind direction signal is wired to (Green wire), and select the following:

Type:
Mode
Slope:
Offset:

Average Wind Speed

0-2.5v

Standard

144 (for wind direction readings from 0 to 360 degrees)
0

From the Pulse tab and channel that the Wind speed signal is wired to (Black wire), select the following:

Type: Solid State Switch
Slope: (see table below)
Offset: 0

Frequency: Checked

Peak Wind Speed

From the Pulse tab and Channel Y, select the following:

Type: Solid State Switch
Slope: (see table below)
Offset: 0
Frequency: Checked
Peak: Checked

Wind Speed unit of measure | Slope value*

Miles per Hour 2.25

Knots 1.954

Meters per Second 1.006

Feet per Second 33

Kilometers per Hour 3.621

* In some cases the actual slope value may display additional digits of precision after it has been
entered into LogXR, resulting in a slightly different value. This is OK and will not affect reading

accuracy.
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Example Setup

Average and Peak wind speed in MPH on Channel X and Y respectively.

[ B XRS5 Setup: C\Users\Joe\Pace\Setup'test.85E @1
File Send
[main | other [ ch1] cn2[ cn3[ ch4| chs| che | ch7 | cna| Fuise

Chx: Description: |Wind Speed, Avg
Type: :Solidstate Switch v: [¥] Frequency

Slope: |2.25 Offset. 0

Chy: Description: | Wind Speed, Peak

Type: iSoIid State Switch "i Freguency Peak (2 secs)

Slope: |2.25 DOffset: 0

Chi: Description:

Type: :r-.-1echanical Switch v: [T Frequency

Slope: 1 Offset. 0

Notes:
Peak wind speed requires LogXR Software 1.01.77 (or higher) and XRS5 Firmware 1.01.00 (or
higher).

Peak wind speed requires a jumper wire from the the average wind speed channel (Terminal X or
Z) to Terminal Y.

Wind speed data on Channel X or Z represents the average wind speed over the selected log
interval.

Wind speed data on Channel Y with Peak checked represents the peak wind speed over a 2 second
period during the selected log interval

Technical Support

Phone: 704-799-0688 (8-5pm EST)
Email: support@pace-sci.com

Fax: 704-799-0177
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