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1. FOREWORD

Thank you for purchasing a WindMaster HS manufactured by Gill Instruments Ltd. The unit has no customer serviceable
parts and require no calibration or maintenance. To achieve optimum performance we recommend that you read the
whole of this manual before proceeding 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 and should not be copied or
reproduced for commercial gain.

2. INTRODUCTION

This manual describes the operation of the WindMaster HS (1951-PK-020 + Options).
The units of wind speed, output rate, and formats are all user selectable.

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

Options include up to four analogue input and four analogue output channels (14 bit resolution).
Units may additionally be calibrated in a wind tunnel to ISO 16622, traceable to national standards.

WinD software is available free from the Gill website www.gillinstruments.com.co.uk. Itis strongly recommended as it
provides an easy, user-friendly interface.



http://www.gillinstruments.com.co.uk/
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3. PRINCIPLE OF OPERATION
e B
TIME OF FLIGHT THEORY
|__ L __|
—_--|—1
TRANSDUCER TRANSDUCER
CONTROL SYSTEM
L L
T2 = — And Tl =
C-V C+V
Therefore
L1 1 L1 |
2|7, T, 2|7 T,
L = Distance between transducer faces
C = Speed of sound
V = Velocity of gas flow Figure 1 Time of Flight details
T1 =Transit time of ultrasound
T2 = Transit time of ultrasound
\ J

The WindMaster HS measures the times taken for an ultrasonic pulse of sound to travel from an upper transducer to the
opposite lower transducer, and compares 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 can then be calculated 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 Figure 1 that the speed of sound in air can be calculated from the times of flight. From this the sonic
temperature can be derived from the formula Tsi-C42/ 403

Where
Ts1=Sonic temperature
C; = Speed of sound

Note the formula does not account for the effect of Humidity
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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 to 359, with respect to the line of the Frame (which is
normally aligned to North).

U, V, and W axes definition

U'+ is defined as towards the direction in line with the frame as indicated in the diagram (default setting).
V'+is defined as towards the direction of 90 anti-clockwise from U'+.
W+ is defined as vertically up the mounting shaft.

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

Figure2 U,V and W Axis Definition
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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 HS.

The calculated sonic temperature/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.

The table 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 32Hz) Next cycle

Ultrasonic 1 2 3 Maths Spare 1 2
Measurement (2mS typical) (2mS typical) (2mS typical Routine | Time
Axis (6mS

Transducer L>U | UsL | L>U | UsL | L>U | u>L | Mypica) L>U | U>L | L>Uetc
Firing

Analogue Input 1,2, 3 and 4
Measurement

Serial Data from previous
Communication measurement.

L > U Indicates lower to upper transducer firing.
U > L Indicates upperto lower transducer firing.
Analogue inputs are sampled synchronously at rates described in Para 8.3.

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 measurement.
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 HS can be configured to output the sampled data direct at the selected output rate without 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 on-board calibration (providing compensation for spar and transducer shadowing), can be disabled, returning the
unit to raw, uncorrected operation



























































































































