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| ntr oduction

The WSD110 provides accurate digital instrumentation for
wind speed, average wind speed, apparent wind speed, true
wind speed and Velocity Made Good (VMG), apparent wind
direction, true wind direction and air temperature from several
different NMEA 0183 data sentences.

If NMEA 0183 boat speed or GPS data is available, the WSD-
110 will caculate true wind speed, true wind direction and
VMG with respect to the boat or respect to the ground.

Apparent wind speed/direction, true wind speed/direction, boat
speed and VM G dataislogged to anon-volatile memory. You
can select 240 different logging periods between 2.5 secondsto
10 minutes per sample providing up to 40 days of data. Serial
logging datais output in commadelimited CSV (Excel) format.

The WSD110 displays Speed, Average Speed and Maximum
Speed up to 99.9 Knots (115 M.P.H.) in tenths, wind direction
in degrees and air temperature in degrees F or C. Speed can be
displayed in Knots, MPH, Km/H or M/Swith selectable display
damping. Temperature can be displayed in degrees Fahrenheit
or Celsius. Speed, direction and temperature may all be
calibrated using the front panel keys.

In addition to the standard 0-360 degree scale you can view
wind direction on an expanded +/- 90 degree scale.

Five levels of backlighting can be selected and remotely
switched ON/OFF. All setup and calibration constants are
saved to anon-volatile memory. The WSD110 outputs NMEA
0183 data of wind speed, direction and air temperature and
works on both 12 and 24 VDC systems.

TheWSD110 withitslarge display drawsonly .025 amps and
only .045 amps with full backlighting.
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Specifications
Power supply: 9.50 to 33.00 VDC, .025 amps nominal.
Operating temperature: 32to 122 F (0to 50 C).
Size: 4.3" x 4.3’ x 3.5” deep (110 x 110 x 89 mm).

Display Data: Apparent Wind Speed, Average Speed, Maxi-
mum Speed, True Wind Speed, VMG, apparent Wind Direction,
True Wind Direction and Air Temperature.

True Wind Speed/Direction: When boat speed is available
from the 3VHVHW or $GPRMC NMEA 0183 enabled sensor
then the WSD110 can display True Wind Speed and True Wind
Direction and VMG aswell as A pparent Wind Speed/Direction.

Resolution: 0.1 Knot, MPH, Km/H or M/S, 1 degree for
direction and 1 deg F or C for temperature.

Accuracy: Front panel adjustable speed, direction and tem-
perature.

Ranges: Speed - 0.0 to 99.9 knots
Direction - O to 359 degrees or O to +/- 90 degrees
Temperature - 32t0 99 deg F /(0 - 37 deg C.)

Transducers: Any NMEA 0183 enabled wind speed/direction
sensor with SWIMWYV or $IIMWYV wind speed/direction and
(optionally) $Y XX DR air temperature output such as the Cruz-
Pro UWSD10 Ultrasonic Wind Sensor .

Display: 128 segment STN LCD, 5 levels of backlighting.

Outputs: NMEA 0183 Wind Speed/Direction and Air
Temperature:$WIMWYV ,ddd,R/T,sss.s,N,A*CS,
$YXXDR,C,tt.t,C*CS.

Logged Data (CSV format): Apparent Wind Speed, Apparent
Wind Angle, True Wind Speed, True Wind Angle, Boat Speed
and Velocity Made Good (VMG).
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| nstallation

Before starting the installation, please read this entire section
first.  Finger tighten the screws that mount the instrument
bracket - It is not necessary or recommended to use tools.

1 Drill a2-1/8" (55mm) mounting hole where you desire to
mount the instrument (Figure 1).

I Connect the various wires from the two cables as shownin
Figure 2. Install afive amp fuse in the power line.

I Carefully check all your wiring against Figures 2 and 3
and then mount the instrument in the hole. Use only finger
tensionto tighten the bracket hold-down nuts - do not tighten
too tight.

Finger tighten oy - Do notwse tools — ———
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Operation
Key Functions

Thet, -, s and Q keys are used to select what to display, set
backlight levels, calibrate wind speed, wind direction, air tem-
perature, change constants and units of display. New informa-
tion is automatically saved to non-volatile memory. Three
different typesof pressesarerecognized: A quick press, apress
between 1/2 second and 2-1/2 seconds and a press longer than
ten seconds.

Backlight Intensity

Press = the key 1/2 second to adjust the backlight level for
night viewing. Each timeyou pressthe - key 1/2 second, the
level will get brighter 1, 2, 3, 4, OFF, 1, 2, ... etc. The blue
backlight ON/OFF control wirein cable#1 must be switched
to +12/24V for the backlights to work and offers external
backlight ON/OFF control. If ON/OFF control is not
required, connect the blue wire to +12/24V DC permanently.

Display Wind Speed/Wind Direction/Air Temperature

Pressing the T key toggles the display between Wind Speed,
Average Wind Speed /Average Wind Direction and Maximum
Wind Speed. The decimal point will flash when showing
Average Wind Speed and Average Wind Direction. Pressthe
- key to change wind speed units of measure between Knots,
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MP/H, M/S and Km/H. Press the S key to toggle between
Apparent Wind and TrueWind (if aNMEA 0183 speed input is
connectedtotheWSD110yellow wire). If Average Wind Speed
is being displayed then True Wind Direction is also averaged.
Pressthe Q key to display air temperature. Pressing the Q key
again toggles between displaying degrees F and Degrees C.

Display Velocity Made Good (VM G) and True Wind Direction

Quick pressboththe - and S keysto display VMG and True
Wind Direction. VMG is Velocity Made Good downwind (see
“Notes’). The “TR.” symbol blinks when displaying VMG,

Display Expanded Wind Direction Scale

Figure 4 shows the two possible Wind Direction scales. Press
both the € and S keys to toggle between the two displays.
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Calibrating Wind Speed

To calibrate the displayed Wind Speed value, pressand hold the
T key for ten seconds (until you hear along beep) whileviewing
Apparent Wind Speed . The word “CAL” will be displayed.
Usethet and S keystoadjust thevaluetoread correctly. Press
the I key to savethe new valueto memory.

Set Wind Direction Offset

A wind direction offset of up to +/- 180 degrees can be added or
subtracted from the wind sensor output to correct for mounting
errors of the sensor. To view/set the offset Wind Direction
value, press and hold the - key for ten seconds (until you hear
a long beep) while viewing Apparent Wind Direction. The
word “dir” will bedisplayed. Usethe € and S keysto adjust
thevaluetoread correctly. Pressthe I key tosavethenew value
to memory.

Calibrating Air Temperature

To caibratethedisplayed air temperature value, pressand hold
theQ key for ten seconds (until you hear along beep). Theword
“CAL” will bedisplayed. Usethe T and S keysto adjust the
valueto read correctly. Pressthe I key to savethe new value
to memory.
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Display/Set Wind Speed/Direction Damping/Filter Vaue

Average Wind Speed and Wind Direction values are created by
filtering the Wind Speed and Wind Direction over a set amount
of time. You can increase or decrease the filter value to slow
down or increase the speed at which the WSD110 tracks the
instantaneous Wind Speed and Direction. To view and change
the filter value, press and hold boththe € and S keysfor ten
seconds (until you hear along beep). Theword “FIL” will be
displayed. Usethe € and S keys to adjust the value to read
correctly. Pressthe I key to save the new value to memory.

Thefilter value can be changed between 1 and 9, with 9 offering
the largest amount of averaging. The factory default setting is
afilter value of 5.

NMEA 0183 Input/Output Sentences

TheWSD110 hastwo NMEA 0183 inputsand one NMEA 0183
output.

The Wind Sensor NMEA 0183 input is on the Y ellow#2 wire
and is able to read Wind Speed and Wind Direction from the
following NMEA 0183 sentence:

XMWYV ,ddd,R,sss.ss,N,A*CS

Where sss.ssis Wind Speed in knots, ddd is Wind Direction in
degrees and CS= NMEA 0183 checksum.

The other NMEA 0183 data input to the WSD110 is on the
yellow#1 wire and is used to calculate True Wind Speed/
Direction. The WSD-110 expects to see the Boat Speed from
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one of two NMEA 0183 sentences:

$VHVHW,,,,,ss.s5N,yyy.y,K*CS from a speed log where
ss.ssis Boat Speed in knots or:

$GPRMC,hhmmss.ss,A,llIll.11,N/S,yyyyy.yy,E/
W,ss.s,ccc.c,ddmmyy,mm.m,E/W,* CS from a GPS where ss.s
is Boat Speed in knots.

The WSD110 outputs Average Wind Speed, Average Wind
Direction and Air Temperature on the white wire. The
following NMEA 0183 sentences are sent:

$WIMWYV ,ddd,R,sss.s,N,A*CS
$YXXDR,C,tt.t,C*CS

Where sss.ssisWind Speed in knots, ddd isWind Directionin
degrees, tt.t is air temperature in degrees C and CS= NMEA
0183 checksum.

Display/SetHighWind Speed AlarmValue

Y ou can set aHigh Wind Speed alarm to warn you when the unfiltered

Apparent Wind Speed exceeds a particular value. To view/set the
High Wind Speed value, press and hold the S key for ten
seconds (until you hear along beep) while viewing Apparent
Wind Speed. Theword“AL” will bedisplayed. Usethe® and
S keysto adjust thevalueto read correctly. Pressthe - key to
save the new value to memory.

Pressthe S key for 1/2 second to arm the High Wind Speed
alarm. TheAlarmBell iconwill bedisplayed. Pressthet key
for 1/2 second to disarm the High Wind Speed alarm.
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Reset MaximumWind Speed Memory

Pressboth the W and % keysfor ten seconds (until you hear along
beep) to reset the Maximum Wind Speed memory.

Display/SettheLoggingInterva

Y oucanselect 240differentloggingintervalsin2.5 second stepsfrom2.5

secondsto 10 minutes (240 x 2.5=600 seconds=10 minutes). Toview/
set the Logging Interval value, pressand hold the - and 3 keys
for ten seconds (until you hear along beep). The word “LOg”
will bedisplayed. Usethe T and S keysto adjust thevalueto
read correctly. Pressthe I key tosavethenew valueto memory.

Sending Serial Logging DatatoaPC

Apparent wind speed/direction, true wind speed/direction, boat
speed and VMG data is logged to the non-volatile memory.

Tosendthedata, turnoff thepower totheWSD110. Connectthewhitewire
fromlong cable#1totheinput connectionof a RS232 seria port. Turnthe

power back on while holding the % key. Datawill be sent at 4800
baud in Microsoft Excel compatible CSV comma delimited
format as shown here:

10.0,088,13.8,134,10.0,06.9,0 (0 isend-of-line character).

After sendingthelogging data, theWSD110goesintoawait stateandthe
loggingdataisnotdeleted. Turnthepower back off andontorestart. The
L ogging Dataisdel etedwhenever power isappliedtotheWSD110andthe
¥ key isnot held down so be sureto saveit first if you need the data.
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Appendix A - Notes and Warnings

a) During calibration or setting of alarm values, pressing and
holding down the € or S keyswill cause the values to scroll
faster the longer you hold down the keys.

b) All calibration values, backlight levels, units of measure,
maximum wind speed,logging data, etc. are saved to anonvola-
tilememory. If thepower tothe WSD110isturned off and back
on again the WSD110 will be set up exactly the same way as
when it was turned off.

¢) When True Wind Speed isselected True Wind Directionis
displayed. When Apparent Wind Speed is selected Apparent
Wind Direction is displayed. When Average Wind Speed is
selected Average Wind Direction is displayed.

d) When Velocity Made Good (VMG) is selected, the boat
speed is the speed component parallel to the True Wind Direc-
tion (VMG upwind) and True Wind Direction is displayed.

e) If no acceptable NMEA 0183 Wind Speed/Direction datais
available on the yellow wire (short cable #2), the Wind Direc-
tion and Wind Speed values will display as “- - -”. If no
acceptable NMEA 0183 Boat Speed data is available on the

yellow wire the True Wind Speed/Direction and/or VMG will
display as“- - -”.

f) If Boat Speedisderived fromthe GPSNMEA 0183 datathen
the speed used for calculating VMG upwind is Speed Over the
Ground (SOG), whichislikely different than speed through the
water.
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Appendix B - Key Function Summary

Keys Secs Function
v 0.1 Scroll throughWind Speed, AverageWind
Speed and Maximum Wind Speed display.
+ 0.1  Scroll through displaying Wind SpeedinKnots,

MP/H, M/Sand Km/H.
A 0.1 Switchdisplay betweenApparent/TrueWind
Speed/Direction.
+ A 0.1 Display Veocity Made Good (VMG) downwind
and TrueWind Direction.
¥ 0.1 Toggledisplay between showingAir Temperature

indegrees C or degreesF.
v A 0.1 Togglebetween regular and expanded Wind
Directiondisplay.
v 0.5 Disable Alam (Turnsoff BELL symboal).
+ 0.5 Scrall UPthrough 4 backlight levelsand OFF,

A 0.5 Enablealarms (Turnson BELL symbal).

v 10 Enter “Calibrate Wind Speed” Mode.
+ 10  Enter“Set Wind Direction Offset” Mode.
A 10  Enter“Set HighWind Speed Alarm” Mode.
10 Enter“Calibrate Temperature Mode.

+ ¥* 10 View/Set Datal ogging Interval (1-240).
v 10 Reset“MaximumWind Speed” memory.
v A 10  View/SetFilter Factor (1-9) for Average

Wind Speed/Average Wind Direction display.
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Notes
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Other CruzPro Products

3D UltrasonicWind Speed/Direction Sensor

Depthsoundersiw K ed Offset, Degp/Shdlow/Anchor Drag Alarms
PC Based DSPFi shfinder for Windows98, X P, 2000, Vista, Win7
Speed/Temperaiure/Logs

Digitd DCVdtsGaugewAlams

Digitd DCV oltsGauge/w Alarmsfor 3Battery Banks

Digitd AmpsGauge

DCV olts Amps/Amp-HourMonitors

ACVoltdAmpsFregykW Monitors

L PG/Petrol GasDetectordAlarms

BilgeWater Alarmsiw StainlessSted Water Sensor

Intelligent BilgePump Control lersw StainlesssSted Water Sensors
IntelligentWindlassController/ChainCounters

Digita Fue Gauges& Fud ConsumptionCa culator

Digital Tank Level Gaugesfor 1 or 3Tanks/w SeparateAlarms
Smart4gepAlternator Regulator

MarineSecurity Sysem/w Rdiablel ntrusonSensors
RPM/EngineHoursElgosed TimeGauges'wAlam

Digitd EngineTemperature Gauge'wAlarms

Digitd Oil PressureGauge/wAlarms

Digital TemperatureGaugesfor 1or 3Areas/wAlarms

Digita Clock/Watch/RaceTimersw8Alarms

8and 16 AmpLight Dimmers/ Motor Speed Controller

Solar Panel ChargeControllers6/8/9& 20Amps

4& 8Channel NM EA Combiners/RS-232Convertors
Engine/Exhaugt Temp. Monitor & Digita Pyrometer

NM EA 0183 RemoteDataRepesater/w 41 nput Channels

email: info@cr uzpro.com
website: www.cruzpro.com
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