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1. FOREWORD

Thank you forpurchasing a WindMaster or WindMaster Pro manufactured by Gill Instruments Ltd. The units have no
customer serviceable parts and require no calibration or maintenance. To achieve optimum performance we recommend
that you read the whole of this manual befproceeding with use.

Gill products are in continuous development and therefore specifications may be subject to change and design
improvements without prior notice.

The information contained in this manual remains the property of Gill Instruments@uid sbt be copied or
reproduced for commercial gain.

2. INTRODUCTION
This manual describes the operatioritaf WindMaster (159®K-020W, 1590PK-050Pipe Mount+ options) 159G
PK-130W WindMaster RA (Right Angle Headnd WindMaster Pro (156BK-02Q'W + options).

The term 'WindMaster' is used in this manual as a general term for both the WindMaster and the WindMaster Pro; they
are robust three axis anemometers, with no moving parts.

The units of wind speed, output rate, and formats are all user selectable
The WindMaster, constructed in aluminium and carbon fibre, can perforsunesaents in wind speeds upsm/s.

The WindMaster Pro, constructed from marine grade stainless steel 316, can perform measurements in wind speeds up
to 65 m/s.

Options includeup to four analogue input and four analogue output channels (12 or 14 bit resolution for WindMaster;
14 bit resolution for WindMaster PriV speed improvement and Sonic Temperature improve®d?RT input is also
available (WindMaster Pro only).

Units mayadditionally be calibrated in a wind tunnel to ISO 16622, traceable to national standards.

WIND software is available free from the Gill websitesw.gillinstruments.com It is strongly recommended as it
provides an easy, uséiiendly interfaceto configure the unit

WINDVIEW software is available free from the Gill website/w.gillinstruments.com It provides a means of viewing
data and providing a simple datgyging function.
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3. PRINCIPLE OF OPERATION

e B
TIME OF FLIGHT THEORY
A—

TRANSDUCER r\f\J TRANSDUCER
V——-

CONTROL SYSTEM

L L
T2 = — And Tl =
C-V C+V
Therefore
1 1 L1 1
2|7, T, 2|7 T,
L = Distance between transducer faces
C = Speed of sound
V = Velocity of gas flow
T1 =Transit time of ultrasound
T2 = Transit time of ultrasound
\§ J

Figure 1 Time of Flight details

The WindMaster measures the times taken for an ultrasonic pulse of sound to travel from an upper transducer to the
opposite lower transducer, andchgoares it with the time for a pulse to travel from lower to upper transducer.

Likewise times are compared between each of the other upper and lower transducers.
As Figure 1 shows, the air velocity along the axis between each pair of transducers canctiienléted from the

times of flight on each axis.

This calculation is independent of factors such as temperature.

From the three axis velocities, the wind speed is calculated, as either signed U, V, and W, or as Polar and W.

It can be seen from Figudethat the speed of sound in air can be calculated from the times of flight. From this the sonic
temperature can be derived from the fornilda-C12/ 403

Where
Ts1=Sonic temperature
C1 = Speed of sound

Notes:-

The aboveformula does not account ér the effect of Humidity.

Crosswind correction is applied to results.
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Figure 2 shows the direction and polarity of the U, V and W axes.
Polar definition

The wind speed in the UV plane, with direction in degrees from 0 t0,3&#h respect to the Rerence spar (which is
normally aligned to North).

U, V, and W axes definition

+U is defined as towards the direction in line with the north spar as indicated in the diagram.
+V is defined as towards the direction of @hti-clockwise from N / the Refenee spar.
+W is defined as vertically up the mounting shaft.

Note, when the unit is configured for the X2 setting the UV definition rotates 30 degreeekiiise such that U is
now in line with transducer axis 1.

Figure 2 U, Vand W Axis Definition

N

X1 Setting 4 U+ W+
UV Alignment A

>4

X2 Setting

U Alignment to
Transducer 1
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Effects of temperature, barometric pressure, rainfall and humidity
The calculated u, v and w components are independent of temperature, pressure, rainfall & humidity within the
operating parameters of the WindMaster.

The calculated sonic tempetare/speed of sound should be corrected by the user for humidity to provide an indication
of ambient temperature. The calculated Sonic Temperature/Speed of Sound is corrected internally for crosswind.

Measurement sequence

All Modes except Syncpoll 1.
Thetable shows the firing sequence of the transducers.
Measurement Sequence

The sample rate is automatically selected to either 20Hz or 32Hz, depending on the output rate configured (see section
10.2).

Measurement

Period Max 50mS (at 20Hz) or 31.25mS (at 39H Next cycle
Ultrasonic 1 2 3 Maths | Spare 1 2
Measurement (2mS typical) (2mS typical) (2mS typical Routine | Time

AXis 6mSs

Transducer L>U | U>L | L>U [ U>L | L>U | u>L | Typical) L>U [ U>L | L>Uetc
Firing

Analogue Input 1, 2, 3 and4 or PRT

Measurement

Serial Data from previous
Communication measurement.

L > U Indicates lower to upper transducer firing.
U > L Indicates upper to lower transducer firing.
Analogue inputs and PRT are sampled synchronously at rates described ir8Para 8

Syncpoll 1
In this mode when a Poll command is received it will trigger a single 50mS or 31.25mS ultrasonic measurement as

illustrated in the table above and at the same time will trigger a Wind measurement output resultant from the previous
polled ma&asurement.
Notes:-

The minimum poll rate supported in this mode is 20Hz.
Analogue inputs are not supported in Syncpoll mode 1.

Signal processing

Instantaneous Sampling

The WindMaster can be configured to output the sampled data direct at the seleatedateitpithout any averaging
"Instantaneous Sampling". Alternatively data can be sampled at 20Hz or 32Hz and averaged (see section 10.2 Fx y and
Px). This applies for wind data and speed of sound. All samples are transmitted with a status code.

Retries Enabled

If this mode is selected, if a problem sample is detected, the unit will attempt another ultrasonic firing within the set
time parameters.

Calibration Enabled /Disabled

The onboard calibration (providing compensation for spar and transducengimadiocan be disabled, returning the
unit to raw, uncorrected operation

Selection of the above parameters is via using Gill Wind software package or using a Terminal Program to set the FX or
Px command.
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4. SPECIFICATION

Parameter

WindMaster/WindMaster RA

WindMaster Pro

Outputs
Output rate

Sample rate (automatically selected)
Units of measure
Format

Wind Speed
Range
Resolution
Accuracy (12 m/s) (to special order) #
Accuracy (12 m/s)(Standard)*

6wd i mprovement n
appliedas table allows comparison to
data previously collected with older
WindMaster unitswith firmware 2329
601 or lowemwithout multiplication
factor.

Direction
Range
Resolution
Accuracy (12 m/s) (Standard)*

Accuracy (12 m/s) (to special order)*

Speed of Sound
Range
Resolution
Accuracy

Power requirement

Digital output

Protocol
(ASCII and Binary)

Baud rates

Analogue outputs (optional)
4 channels
Selectable range
Output type

Analogue inputs (optional)

Up to 4 singleended
or 2 differential

Input range

Sonic temperature
Range
T{Accuracy (O 1 H

unchanged)

Ts Accuracy (slow response, used as

ambient thermometeunit firmware

23297000r highe)

0.25,0.51, 2 4, 8, 10, 16, 20, (32
option) Hz

20 or 32 Hz

m/s, mph, KPH, knots, ft/min

UVW or Polar

0-50m/s

0.01 or 0.001 m/s
<1.0 % RMS

<1.5% RMS

w component only:
+w =1.166,-w = 1.289

07 359.9
1%r 0.1°

2
0.5

300-370 m/s
0.01 m/s
<° 0.5% @ 20C

9-30Vdc, (55 mA @ 12 V dc)
(excluding analogue outputs)

RS232, RS422RS485WindMaster
Networking)

2400- 57600

Resolution 12 or 14 bit
User selectable full scale wind speed
0-20 mA, 420 mA, G5V, °5V, °2.5V

Resolution 12 or 14 bit

°5V

-40 Cto+70C
Eddy Covariance Quality

° 2°C between20 Cto+30 C

0.25,0.51, 2, 4, 8, 10, 16, 20, 32 Hz

20 or 32 Hz
m/s, mph, KPH, kna&t ft/min
UVW or Polar

0-65m/s

0.01 or 0.001 m/s

< 1.0 % RMS

<1.5% RMS

w component only:
+w = 1.166,-w = 1.289

07 359.9
1%0r 0.7°

2
0.5

300-370 m/s
0.01 m/s
<°05% @20C

9-30 V dc, (55 mA @ 12 V dc)
(excluding analogue outputs)

RS232, RS422 RS485WindMaster
Networking)

2400- 57600

Resolution 14 bit
User selectable full scale wind speed
0-20 mA, 420 mA, G5V, °5V, °2.5V

Resolution 14 bit,
plus PRT 1000hm (djon)

°5V

-40 Cto+70 C
Eddy Covariance Quality

° 2 C between20 Cto+30 C
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PRT (Optional)
Resolution
Measurement Accuracy
Measurement Accuracy

General
Weight

Size

Environmental
Operating temperature
Humidity

Precipitation

EMC

Not Applicable
Not Applicable
Not Applicable

1.0kg (1590PK-020 /W

and 1596PK-130'W).
2.12kg(1590PK-050)
750mm x 240mn{1590-PK-020/W)
580mm x 323mm (1598K-130W)
952mm x 240mm (1598K-050)
IP65
-40°Cto+70 C
<5 % to 100 %
Operation up to 300 mm / hour

Emissions BS EN 610006 - 3
Immunity BS EN 61000 6 - 2

0.01C
<°0.1 C (40 to +50C)
<°0.15 C (+50 to +70C

1.7kg (1563PK-020 /W)

750mm x240mm(1561-PK-020/W)

IP65

-40 Cto +70 C

<5 % to 100 %

Operation up to 300 mm / hour

Emissions BS EN 610006 - 3
Immunity BS EN 61000 6 - 2

* WindMaster/WindMaster PrAccuracy specification applies for wind speed up to range maximum, and for wind incidence up to

30 from the horizontabn units withfirmware2329700 and higher

# Custom calibration (to be specified when ordering, or unit can be returned for calibratidfind tunnel calibration is in
accordance with ISO 16622 and traceable to national standards.
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5. PRE-INSTALLATION

5.1. Equipment supplied

WindMaster 1590-PK-020/W, WindMaster RA 1590-PK-130W or WindMaster Pro 1561-PK-020/W
Connector assembly comprising 31 way Clipper connectdGill Modified Special to Typg

Installation kit

Installation kit

5.2. Software

WIND softwareavailable free atvww.gillinstruments.com and is strongly recommended as it provides an easy, user

31 femalecontacs.

Sealing gland and washer
Four M6stainless steel nuts, bolts and shpkeof washers
WindMaster 1590-PK-050 Pipe Mount Unit
Two 45mm Stainless Steel Jubilee Clips.
Three slotted Mx10mmsetscrews.

One M4 stainless steel screw, spring washer, washer and rimignp

terminal.

friendly interfaceto configure the WindMasteangeunits.
WINDVIEW software available free atww.gillinstruments.com and it provides an interface ¥e@ew and log

WindMasterRangedata

5.3. Ordering Options

Notes These options must be specified when orderiegttindMaste Range Units

Option

WindMaster/
WindMaster RA

WindMaster Pro

Software Serial
Number Prefix
Identification

Improved W Speed and

Improved ° 2°C Sonic

Temperature Performance

(See Appendix A)

1590PK-020/W,
1590PK-130W and
1590PK-050

1561-PK-020/W

WXXXXXX

Four Analogue outputs
(See Note 2)

12 or 14 bit (specifpn
ordel

14 bit Specify when
ordering

Not Applicable

Four Analogue inputs
(See Note 2)

12 or 14 bit (specify on
order)

1590PK-050 12 bit fitted

14 bitSpecify when
ordering

Not Applicable

PRT input (See Note 2)

Not available

Specify when ordering

Not Applicable

32Hz (See Note 2)

Specify when ordering

Not Applicable

Not Applicable

Wind tunnel calibration,
traceable to national
standards(See Note 1)

Specify when ordering
(See Note 1)

Specify when ordering
(See Note 1)

Not Applicable

Note 1, Units may be returned to Gilhstrumentdor Wind tunnel calibration.
Note 2 Implemented ptions arddentified on theunit label
with all against the option description.

The picture oppositehews a unit with options for:

4 x 14 bit I/P
4 x 14bit O/P
PRT
32Hz

5.4. Accessories

11
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Item Part No

Travelling case Portable protective case (WindMasteny) not for part 12101 30- 074
1590PK-0500r 1596PK-130

Travelling case Portable protectivease (WindMaster Pronly) 1561- 00- 028

31 way Clipper connectdGill modified Special to Type) 1561- PK - 050
15m 9 Pair twisted pair screened, 22AWeEad- one end free, other end 1561-10- 018
fitted with Clipper pins

Power Supply an€ommuntationsinterface Unit (PCL)115v or 2400AC 1189- PK-021

Mains in, 30v dc supply out, RS422 input, RS422 and RS232 Outputs.

PipeMountAdaptor,1 . 5 0 / 4 ®ild Staelnzinc clear passivat@ubt part 1561- PK - 026
of WindMaster 1596PK-050)

PipeMount Adaptor(Anodised Alumnium) with Interface boxor 1590- PK - 048
1.320/33.4mm pipe

5.5. Packaging
Whilst the WindMasteRange units being moved to its installation site, the unit should be kept in its packaging. All
the packaging should be retathfor use if the unit has to be returned at any time.
Note that if the WindMastéProis to be regularly moved around, a travelling case is available as an optional extra

5.6. Installation requirements

PC requirement
WIND andWINDVIEW software will operate wih any PC with Windows software toat least Windows 10
versions

The PC must be fitted with a suitable interface to match the chosen communication-fa8282, RS422, or
RS485point to point Alternatively a Gill Power Supply and Interface (PCI) rbayused to convert RS422/485
output to RS232.

Other equipment

Analogue inputs / outputs must be compatible with the options fitted to the WindM&&teiMaster
RA/WindMaster Pro.
See Sections 8 and 9

Connection

o0 TheWindMasterRA/Prounit is fittedwith a31 way Clipper industrial plast&ncket andupplied with &ill
modified 31 waymating plug(shell size 3)

0 The cable should be securely fixed with cable clamps or equivalent, so that the cable is not under stress at the
plug.
There are restrictionsixdhe maximum cable lengths for correct operat@ee 6.4
The cable should be routed up the inside of the mounting tube.
See 6.3 for cable specification.

Power supply

0 The WindMasteRangerequires a DC supply of betweeri 30 V DC.
0 Typical current drai 55 mA @ 12 V (excluding analogue outputs)
o Allow up to a further 80mA maximum if four-2Z0mA analogueonnectionsre used.

12
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6.

INSTALLATION

6.1. Installation Guidelines

As with any sophisticated electronics, good engineering practice should be followedrto@msect operation.

T

Always check the installation to ensure the WindMaR&@nge's not affected by other equipment operating
locally, which may not conform to current standards, e.g. radio/radar transmitters, boat engines, generators etc.

Guidelinesi

o Avoid mounting in the plane of any radar scarinarvertical separation of at least 2m should be achieved.
o Radio transmitting antennas, the following minimum separations (all round) are suggested.

6.2.

6.3

T VHFIMMT 1m
T  MF/HF7 5m
1  Satconi 5m (avoid likely lines obight)
Use cables recommended by Gill. If cables are cut andmeected incorrectly (perhaps in a junction box) then
EMC performance may be compromised if cable screen integrity is not maintained.
Earth loops should not be creaiedire the system ina@ordance with the installation guidelines.
Ensure the power supply operates to the WindMaster specification at all times.

Avoid turbulence caused by surrounding structures that will affect the accuracy of the WindMaster such as trees,
masts and buildings.

The World Meteorological Organisation makes the following recommendation:

The standard exposure of wind instruments over level open terrain is 10m above the ground. Open terrain is
defined as an area where the distance between the sensor and any ebstratteast 10 times the height of the
obstruction.

If the sensor is to be mounted on a mast boom, part way up a tower or mast, then the boom should be at least twice
as long as the minimum diameter or diagonal of the tower. The boom should be pdstiaie prevailing wind
side of the tower.

If mounted on a pole then as a guide the distance from an adjacent pole should be 10 times the other pole diameter.

If mounting on a building then as a guide the sensor should be mounted at a height of IHetheasht of the
building.

Bench system test

Note: Prior to physically mounting the WindMaster Range Unitin its final location, we strongly
recommend that a bench system test be carried out to confirm the system is configured correctly, is fully
functional and electrically compatible with the selected host system and cabling (preferably utilising the
final cable length). The required data format, units, output rate, and other options should also all be
configured at this stage.

. Cable type

An RS232 RS422 compatible cable (as appropriate) should be used, with the number of twisted pairs matching the

appli

cation.

Generic descriptioni Twisted pairs with drain wire, screened with aluminised tape, with an overall PVC sheath.
Typical Wire size 7/0.2mnf24 AWG), 22AWG wire may also be used.

Gill 15m lead - A nine pair,22AWG, 15metre lead, with one end free and the other end fitted with Clgoperector

pins,

is available as an accessory from Gill, see 5.4 Accessories for part number.

13
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Thetabls hows some suitable manufacturersodé references; ot h
No. of pairs Gill ref. Belden ref. Batt electronics ref.
9 026- 02663 8774 91009

The cable allows for the connection of all:
Power inputs

Digital data inpts and outputs

Analogue inputs

Analogue Outputs

Note: If PRT input option is selected customer must compromise on the number of enclosed inputs or aRRTs. If
is connected you must sacrifice two analogue inputs or outputs.

Other exampléwisted @ir screenedable typeg24AWG) are:

No. of pairs Gill ref. Belden ref. Batt electronics ref.
2 - 9729 -

3 026- 02660 9730 91030

4 02603156 9728 91199

6 - 9731 91031

6.4. Cable length

The maximum cable length is dependent on the chosen communiaaticat {RS232, RS422 or RS485), the baud

rate, and, to a | esser extent, on the cable type and t
Communication format Baud rate Max. cable length
RS232 9600 6.5 m (20 ft) or if using Cat 5 cable see
manufacturers recommeatibns
RS422/485 9600 1 km (3200 ft)
Analogue outputs N/A 6.5 m (20 ft)
voltage
Analogue outputs current | N/A Resistance depende€g

Theabovetable shows the typical maximum lengths at the given baud rates, using the recommendédaogble
problems of data corruption etre experienced, then a slower baud rate should be used. Alternatively, a thicker or
higher specification cable can be tried.

6.5. Grounding (Earthing)

To ensure correct operation, and for maximum protection agajhstiing, the anemomet®tUST be correctly
grounded (earthed) via its mountings. Inadequate grounding will degrade anemometer performance, particularly in the
presence of radio frequency interference.

The unitMUST be connected to an appropriate groundgingt with a minimum of 6mm?2 copper wire, via the M6 base
screws. The primary earth for the anemometer must be provided via the base screws and not via the cable screens.

14
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6.6. Connections

Important

i
i
i
i
i
i

Do NOT join any of the cores of the cable together.

Any cores not used should be isolated.

Do NOT connect the unitdéds analogue output OV or
The integrity of the screen of each pair should be maintained throughout the cable run.

Avoid long grounding loops.

For maximum lightning protection it is essential that the unit be properly grounded via its mounting base.

6.6.1 WindMaster 1590-PK-020/W), WindMaster RA 1590-PK-130/W, WindMaster Pro 1561-PK-

020/W), WindMaster Pipe Mount 1590-PK-050 (with Pipe Mount Adaptor removed).

31 Way Base Connector

Function Remarks 31 way ConnectorPin No
TXA( -) Anemometer Transmit 1
TXB (+) Anemometer Transmit + 2
RXB (+) Anemometer Receive + 5
RXA (-) Anemometer Receive- 6
Polarity sets Comms mode
Communications Mode | Connect to V+or RS232 4
Connect to Ov for RS422/RS4¢4
Power V+ 91 30V 11
Power OV Use also for digital comms OV | 12
Analogue Output 1 Option 8
Analogue Output 2 Option 14
Analogue Output 3 Option 9
Analogue Output 4 Option 15
PRT Excitation + Option 19
PRT Excitation - Option 20
PRT Sense + Option 25
PRT Sense Option 26
Analogue Input 1 Option 27
Analogue Input 2 Option 28
Analogue Input 3 Option 29
Analogue Input 4 Option 24
Analogue Grounds Use the most convenient pin 10, 16, 17
Screens Use he most convenient pin 3,7,21, 30,31
Not Connected 13,18

15
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31 Way Connector Cable Assembly.

Preparation
Open the pack afonnetor parts (1561PK-050) provided with the WindMasteange unitnot Pipe Mount units)
Note that the connector supmithe correct strain relief for cables with an outside diameterl@hém).

Trim back the screened cable outer and screen slé6uas.
Strip back thénsulatedconnection wires by 5mm.

% Screen Twisted Pair Cablg
5 mm —>‘ |<— ‘
. 500mm .

Soldering Contacts.

Note that the supplied size 20 caciis(Souriau CM10SC10MQare suitable for wire gauges 20 AWG to 24 AWG.
Tin solder the stripped wires.

Solder the contact pins to the wires.

Crimping Contacts.

Note that the supplied size 20 contg@euriau CM10SC10MQare suitable for wire gauges 20V to 24 AWG.
Example crimp tools are:

Daniels Manufacturing Corporation Tool AF8 and Turret TH1A.
https://www.dmctools.com/oscar/cataloguefti®a 276/

or

Astro Tool Corporation Crimtool 615708 and Turret 615709.
https://www.astrotool.com/615788225201-01-directequivalentto-dmcaf8
https://www.astrotool.com/615788225201-02-astretool-turretheadthla

Lightly twist the stripped wires (do not solder the wires).

Insert the wire into the supplied contact and ensure that it can be seen through thenspetetidn holeas below

Inspection Hol\

With the crimp tool fully open place the contact and wire into the crimp tool barrel.
Fully close the crimp tool allowing it to gpen on its own.
Check that the wire is visible through the inspection hole.

Connector Assembly.
Put the parts on the cable in the order as shown below.

Put the parts on the cable in the order as shown below.
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Whilst squeezing the red retainers in the direction of ARROW A, pull in the direction of ARROW B

Aq’hA

B q

Your connector should now resemble the connector in the picture above

Insert each contact pin until you feel a slight click. If you have inserted the contact into the incorrect hole it can
be removed at this point by simply pulling it out. Please note thie will be some resistance.

Continue to insert all of the contacts you require in accordance with the diagram below.

Connector Pin & Conductor positions

Supplied WindMaster Connector WindMaster Base socket

17
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VIEW ON PIN INSERTION SIDE OF CONNECTOR
The drawing above showise pin positions of the wire conductors, together with position of conductor screens. This
information must be used in conjunction with the information showraia6.6 connections. If the PRT option is
selected you may have to sacrifice two analoguetspr outputs.

Once all of the contacts are insertedqueeze together red retainers andush the red retainerdown into place.
NB. The retainer can only be pushed back into place if the contacts are fully engaged.
Fit the connector to the WindMasterbase so that you can now finish assembling the connector.

Screw the backshell onto the connector until it is fully in place. Please note that the final rotations can be slightly
stiff.

Screw the cable clamp into the back shell

Now screw he cableclamping nut into place

The connector can now be removed from the WindMaster.
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6.6.2

WindMaster 1590-PK-050 Pipe Mount Box Connection Details and WindMaster and

WindMaster Pro Pipe Mount Box Connection Details (Spared Item 1590-PK-048).

See also the next page.

Part WindMaster 159€Pk050 Pipe Mount Adaptor 159@k048
PipeMount IntegralPart Spared Item
Connector | Terminal ConnectiorName ConnectiorName
PRT Excite (No Connection) PRT Excite (wired connection)
PRT Excite (No Connection) PRT Excite (wired connection
PRT Sense(No Connection) PRT Sense(wired mnnection)
PRT Sensge(No Connection) PRT Sense(wired mnnection)
1n Screen Groundrom WindMaster Screen Groundrom WindMaster
Com(communicaton) Mode Com(communication)Mode
(External Link to determine RS232 o| (External Link to determine RS232 g
RS422/RS485) RS422/RS485)
Power OV Power OV
Power +V Power +V
Anemometer Transmit TXA ( Anemometer Transmit TXA (
Anemometer Tansmit TXB (+) Anemometer Transmit TXB (+)
Anemometer Receive RXA ( Anemometer Receive RXA (
12 Anemometer Receive RXB ( Anemometer Receive RXB (
Analogue Out 4No Connection) Analogue Out 4wired annection)
Analogue Out 3No Connectin) Analogue Out 3wired connection)
Analogue Out ZNo Connection Analogue Out 2wired cnnection
Analogue Out INo Connection) Analogue Out Iwired annection)
Analogue In 1 Analogue In 1
Analogue Ground Analogue Ground
Analogue Ir2 Analogue In 2
13 Analogue Ground Analogue Ground
Analogue In 3 Analogue In 3
Analogue Ground Analogue Ground
Analogue In 4 Analogue In 4
Analogue Ground Analogue Ground
ComCM | Communication modset by external | Communication modset by external
connection Defaul Setting) connection Default Setting
ComOV | Set communication mode to Set communication mode to
A RS422/RS483nternal Link, external | RS422/RS483nternal Link, external
(Jumper) link unnecessary) link unnecessary)
ComV+ | Set communication mode to RS232 | Set communication mode to RS232
(Internal Link, external link (Internal Link, external link
unnecessary) unnecessary)
Screen Screen | The cable screen from the The cable screen from the
Ground Pillan WindMaster 31 way connector is WindMaster 31 way connector is
wired to a Ground iRar wired to a Ground Pillar
Screen Screen | The cable screen/s from user Thecable screen/s from user
Ground Pillan equipment is wired to this Pillar usindg equipment is wired to this Pillar usin
M4 screw/washer/terminal fixings | M4 screw/washer/terminal fixings
supplied in the installation kit supplied in the installation kit
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WindMaster 1590-PK-048 Pipe Mount Box Connection Schematic

J4, Comms Link Positions.

Solid line is default (COM to CM).

Move to COM and V+ for RS232 nif not using an external wire link to set RS232 operation.

Move to COM and 0V for RS422/RS485 only if not using an external wire link to set RS422/RS485 oper:

Peeeeeee

N
/
LN Y
andy
&N Y
andY
EN Y
aNdv
FNLY
Onav
\
=

N |
@ A QUTH PRT EX# @
@ A DUTZ PRT Ex- @
@ A QUT3 PRT SEN4 @
@ A OUT4 PRT SEN- @
h@ R¥B (+) SCREEN GND @h
@ RXA (-) COM MODE @
@ 148 () PUR OV @
@ TXA {-) PWR V+ @

WindMaster 31 Way connector cable
screen connected to a crimp terminal
screwed to the hexagonal pillar.

User equipment

The cable screen/s from user equipnaet
wired to this Pilar using M4 screywwashes and
terminal fixings supplied in the installation kit
1590PK-045 or 1596PK-046.

Note: The M20 cable gland outlet on the Pipe Mount box is designed to accept cables with an outer diameter between
8mm to 13mm.
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31 Way Connector to PCBWiring Loom Details

Note:-

WindMaster Part 1590K-050, the WindMaster 31 way connector wire® 814, 14, 19, 20, 25 and 26 are not fitted.

PIN NUMEER WIRE COLOUR FUNCTION
GREEN THA ]
. EROWH THE [+
3 SREY — SCREENS
4 =E0S COMMUNICATIONS MODE
s YELLOW L R¥E )
e WHITE RXA -]
1 T ANALOGUIS GROUND
11 DED SOWER V-
12 e POWER OV
4 DRAMEE — AMALOGUE INPUT £
27 = SEEEN  MMALTEUE INFUT 1
- BROWH AMALDEUE INPUT 2
o CREY p— AMALOGEUE INFUT 3
8 e SREEN 1= ANALOGUE CUTPUT 1
EROWN
3 = ANALOGEUE SUTPUT 3
GREY
1s =t Im ANALOGUE OUTPUT 2
SLUE
VIEW ON PIN INSERTION SIDE OF CONNECTOR  ° oo miidh
18 e r— PRTEXCTATION =
NHITE
20 = : = PRT EXCITATION -
WIOLET
- FRT ZEMIE »
CRANGE

26

31 Way Connector ——»

= =]
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6.7. Connection to a PC using RS 232

Notes-
1. Using RS232, the cable length for reliable operation is limited to 6.5m (20ft) @ 9600 Bead.4

2. For longer cableuns, we recommend using the WindMaster configured with RS422 output, and a RS422/232
converter at the PC.

3. Ensure WindMaster is configured for AUTO or RS2%ee Section 10 Configuring

4. On Pipe Mount box units set J4 Link to COM/CM and externally link @srmode to Power V+ or internally
moveJ4link from COM/CM tobetween COM and V+.

5. Onnonpipemount box unitsfiPin 4 is left open circuit the unit will default to RS422 operation in Auto

mode.
. Typical Serial connector
WindMaster connector (9 Way 6D
: Pipe Mount | 31 Way Cable . :
Signal names Box Pin nos. 2 twisted pairs Signal names | Pin nos.
TXA () J2, TXA () |1 //_ RXD 2
RXA (-) J2,RXA() | 6 — TXD 3
Signal comms 5
Ground
Comms Mode J_4,Move 4 N
link to Power V+ Link to
between
COM to V+
Cable Screen Screen Screen and
(Use the most Ground 3,7,21,30 Drain wires Chassis ground | N/A
convenient pin) or31
Power +ve J1, PWR V+ | 11 //_ + DC Power
Power Ov J1, PWR Ov | 12 — - Supply, 930v
6.8. Connection to a PC using RS 422

Notes-
1. The PC must be fitted with an internal or external RS62R2S232USB converter.

2. On Pipe Mount box units set J4 Link to COM/CM and externally link Comms mode to Peweinternally
moveJ4link from COM/CM to between COM an@y.

3. Configure WindMaster for RS 422 by linking Comms Mode line (Pin 4) to OV (Pin 12)
4. Onnonpipe mount box unitsfiPin 4 is left open circuit the unit will default to RS422 operation in Auto mode.

. PC with RS422to RS
WindMaster connector 232USB converter
Signal names Pipe Mount Box F::’.l way Cablel_tW|sted Signal names
in nos. pairs
TXB(+) J2, TXB(+) 2 /' RXB(+)
TXA(T) J2,TXA(-) 1 ~7 RXA(i)
RXB(+) J2,RXB(+) 5 /‘ TXB(+)
RXA(-) J2RXA(-) 6 <~ TXA(T)
| Signal Ground

Screen(Use the Screen Ground 3,7,21, Screen and
most convenient 300r31 drain wires Chassis ground
pin)
Comms Mode J4,Move link to 4 —
- link to Power 0V) | betweenCOM to OV
Power +ve J1, PWR V+ 11 /_ + DC Power
Power Ov J1, PWR Ov 12 —7 - Supply, 930v
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6.9. Connection to a PC via a Power and Communications Interface WindMaster (1590-PK-020/W
+options, WindMaster RA (1590-PK-130/W) +options and WindMaster Pro (1561-PK-020/W +
options).

Dependent upon system requirements the WindMaster unit can be operated with the Power amcicadioms and
Interface unit (PCHGill Part1189PK-021,which can be ordered as an optional extra. Connect WindMaster via RS422
port; then connect computer to RS232 port on PCI.

WindMaster PCI PCI RS232 Computer
31 Way Connector 15 Way D Type 9 Way D Type 9 Way D Type
Connector Connector Connector
Signal names Pin Pin Signal Signal Pin Pin Signal
No 6 No 6| Name Name No 6 No 6 | Name
TXB (+) 2 2 | RXB(+)
TXA(T) 1 9 RXA (1)
TX 2 > 2 RX
RXB (+) 5 3 TXB (+)
RXA (i) 6 10 | TXA(V)
RX 3 < 3 TX
SCREEN 3,7, /——— 1 SCREEN | GND 5 5 GND
(Use the most | 21,30
convenient pin)| O 31
COMMS 4 — —| 4 DIGITAL
MODE ov
- Link to
Power OV
(Pin 12)
POWER V+ 11 A 5 | POWER
/ V+
POWER 0V 12 = 11 | POWERR
ov

Environmental
The Desktop PCl is intended for use in a protected environment and provides interfacing to a single anemometer.
RS232and RS422 ports are provided. The PCI is not intended for outdoor use.

PCI Electrical Input Power Requirements

1) 100Vac- 120Vac, 10VAfrom a mains supplfor the 115V switch positian

2) 200Vac- 250Vac, 10VAfrom a mains supplfor the 230V switch positian

3) 9 - 30Vdc, 55mAfrom an external low voltage supply for taeemometergxcluding analogue outp(ts
4) 8- 15Vdc, 50mA maxrom an external low voltage supply for timterfacebox only.

3 fuses protect the unit:

1. Externally accessible 1 A (T) for 115/230v operation

2. Internally accessible 500 mA (T) AUX

3. Internally accessible 500 mA (T) ANEM

PCI Electrical Outputs
The PCI box provides a nominal 30v dc at greater than 300mA.
The PCI box contains an RS422 data input and RS422 and RS232 Outputs at data rates up to 115200 baud.

PCI Operation.
There are three Red LEDO6s on the PCI front panel
When the PCbox is powered the Power LED will illuminate.

When a WindMaster/WindMaster Pro is connected as above to the PCI box and is set to output continuous data the PCI
box RX LED will flash on/off at the WindMaster output rate thus giving a good indicatiothéh&/indMaster output
is wired to the PCI box correctly and outputting RS422 data correctly.

If the PCI RS 232 connection is connected to a computer then when a terminal programme is opened and commands
sent by a PC keypad or program to the PCI box itd. ER will illuminate intermittently indicating a good connection
between the PC and PCI box.
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Connector Pin and Cable Assignments for PCI

Anemometer Connector 15 Way

Pin Designation
1 Screen
2 RS422 RXB (+)
3 RS422_TXB (+)
4 Digital OV, Signal ground
5 Supply V+
6 Analogue output V1
7 Not used
8 Analogue output V2
9 RS422_RXA §)
10 RS422 TXA ¢
11 Supply -
12 Analogue output V4
13 Analogue 0V
14 Not used
15 Analogue output V3
External, DC Supply 4- Way
Pin Designation
1 InterfaceBox V+
2 InterfaceBox V-
3 AnemometelOnly V-
4 AnemometeOnly V+

External D.C. Supply

View looking at pins

RS232 Output- 9 way

i)
5

Designation

DCD

TX data

RX data

DTR

Signal Ground

DSR

RTS

CTS

O O Nl O O B W| N|

RI

RS422/Network Input 9 Way

)
5

Designation

Not connected

Not connected

Not connected

RS422_RXA {)

Signal ground

RS422_TXA §

RS422_TXB (+)

RS422_RXB (+)

O O N O O | W N|

Earth

PCI Box WindMaster Analogue Output Connections.

WindMaster with Analogue Output option connections can be routed from the 15 Way D type Input connector directly

to the Auxiliary 9 way D type Output connector.

Amphenol C91A Screw Lock 4 Way Sockete.qg.

T3301 001.

WindMaster 31 -Way PCI Box 157 Way PCI Auxiliary or Sync Out 9 Way D
Clipper Connector D Type Connector Type Connector
Function Pin Pin Pin
Analogue Output 1 8 6 6
Analogue Output 2 14 8 7
Analogue Output 3 9 15 8
Analogue Output 4 15 12 9
Analogue Ground 10, 16 or 17 13 2, 3, 4 and 5 (Grounds for Angoes
1 to 4 respectively)
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6.10. Using RS485, 2 Wire, WindMaster/WindMaster Pro Networking
Notes-

1. These notes apply to using WindMaster a nd Wi n d dbhly et a2 wireRRB48% network.

2. Set up the WindMaster operating configuration before wirinde®485 mode.

3. WindMasteranust be configured for RS485 by linking Comms Mode line (Pin 4) to 0V (Pin 12).

4. On Pipe Mount box units set J4 Link to COM/CM and externally link Comms mode to Power V+ or internally
move link fromJ4 COM/CM to between COM and V+.

5. On non pipe mount box unit§Rin 4 is left open circuit the unit will default to RS422 operation in Auto mode.

6. WindMasteramust be in a Polled mode.

7. The baud rate setting may need to be adjusted/incréa88400 or aboveepending on the poll rate.

8. TheMaster unit can be any suitable control device fitted with a RS485 interface card, such as a PC or Data
logger.For best operation then the units should be connected directly to an RS485 interface card, use of some
converters may degrade operation.

9. Analogue Outputs are also simultaneously available.

10. Node IDs of AF, K, M, N or P are not recommended to use in a rdutip systenas these letters may appear
in the WindMaster data string

11. See Para 7.3 for more details on Poll operation.

WindMaster connector M.aster
E.g. PC with RS485 card
Signal names Pipe Mount Box 3.1 way Cablei .tW'Sted Signal names
Pin nos. pairs

TXB(+) J2,TXB(+) 2 _l

RXB(+) J2,RXB(+) 5 . /_ T/RX(+)

TXA(-) J2,TXA(-) 1 T —7 T/IRX(-)

RXA(-) J2,RXA(-) 6 —

[ | Signal Ground

Screen (Usehie Screen Ground 3,7,21, Screen and

most convenient 30 or 31 drain wires Chassis ground

pin)

Comms Mode J4,Movelink to 4 —

- link to Power 0V) | betweenCOM to OV

Power +ve J1, PWR V+ 11 /_ + DC Power Supply

Power Ov J1, PWR Ov 12 —7 - 9-30v
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6.11. Mechanical installation
Before installing, it is strongly recommended that a bench test is carried out.

Location

Select a position so that the unit is clear of any structure, which may obstruct the airflow or induce turbulence.

Do NOT mount the WindMaster in close proximity of higiowered radar or radio transmitters. A site survey may be
required if there is any doubt about the strength of external electrical noise.

Orientation

Normally the WindMastéProis mounted vertically, ensuringherizontal Measuring Plane.

However, the unit may be mounted with the Measurement Plane set to any required origmtatided the sealing

gasket is fitted to the flange and provision is made to seal the M4 base mounting nuts (i.e. with a rubloepisvet)t

water ingresslt is particularly important for the WindMaster RA to have the gasket fitted ande RTV sealant

around the base when unit is connected up so as to prevent water penetration through cables/connectors or base screws
etc.Care mushtlso be taken to ensure that water cannot penetrate through thatcaifepoineand find a route

through into the WindMasteioanector

Attention to sealing is especiallyf any modelis to be used in an inverted positiond it is advised to also us@R
sealant around the base when unit is connected up so as to prevent water penetration through cables/connectors or base

screws etc.

Alignment and Dimensions

The reference north spar as indicated by a notch (that is in the direction line with north)isaiso indicated on the
base of the unit by another notch.

Figure 3 North Spar Alignment and Dimensions WindMaster Pro

,z:;:_::::: ) I 240mm (9.45") dia.
o2, _,,% gl
/A e
:I-"' '.II |II £
5 ;
2
o™~
|\ |'
\(:2 §‘;—/ ___-_——_-:_'// —— |
- - -.\.
AT =~ @ '
/ 5 g
E E
E I
& ~
o~
Positions for three off bolt fixings
with 7.0mm (0.27") max. thread dia.
1 on a p.c.d. of 85mm (3.35").
J._T ________———“_____ /
SN e/
—
57mm dia ( 754\ ‘e Qﬁ\&/\ \
(2 25 ) - || | I :\‘\I/> I 'l ||
25" \ . /
120° \':é-:;/ 120
\H “ P J/
L - B
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O
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North alignment symbol and notch
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Part 1590-PK-130/W North Marker and WindMaster RA Dimensions

North Spar, Marker Symbol and Notch

28



























































































































