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Chapter 1

Introduction

This manual describes how to con�gure and install the Smart Avionics Airspeed

Monitor.

Please read all of this manual before installing and using the Airspeed Monitor.

If you have any questions regarding installation or usage, please send email to

support@smartavionics.com.

1.1 AirspeedMonitor capabilities

The AirspeedMonitor is a general purpose, airspeedmonitoring device. The unit

is equipped with 4 monitor outputs, each of which can drive a relay or an indi-

cator. Each monitor output can be con�gured to activate when the current air-

speed is either above or below a threshold value or when the airspeed is within

a range of values. Furthermore, 3 inputs are provided that can, optionally, be

connected to switches that inhibit or enable the monitor outputs.

This versatile unit can readily be con�gured to provide such functions as:

Undercarriage Down Alert

Activates a visual or audible alarm when the airspeed is below cruise

speed and the undercarriage down switch is not closed.

Flap Down Alert

Activates a visual or audible alarmwhen the airspeed reaches Vfe and the

�aps are still extended.

1



2 CHAPTER 1. INTRODUCTION

Transponder Activation

If your transponder has an input that switches the transponder from

standby to active, the Airspeed Monitor can activate it when the speed is

above �ying speed.

In addition, the Airspeed Monitor has an analogue voltage output that is pro-

portional to the current airspeed. This could be used to drive either a digital or

analogue readout or be used as an input to another avionics unit.

Figure 1.1: AirspeedMonitor

TheAirspeedMonitor is con�guredby connecting it to a computer1 via aUSB ca-

ble and running a con�guration utility. Using a simple graphical user interface,

the speed thresholds and other values can be con�gured. As long as the unit

can be accessed to plug in the USB cable, it can be (re)con�gured at any time

without having to be removed from the aircraft or supplied with +12V power.

1Desktop or laptop running either Linux or Windows XP/Vista.
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! Important

Although the Airspeed Monitor is accurate and reliable, it must

not be the only means of determining airspeed installed in the

aircraft. A conventional mechanical ASI must also be installed.

! Important

The Airspeed Monitor is not a stall warning system and it does

not provide a stall warning function.
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1.2 Speci�cations

All temperature speci�cations refer to the temperature of the Airspeed Monitor

enclosure, not the outside air temperature.

Table 1.1: Speci�cations

Operating

Temperature

Range

-40◦C - 85◦C

Minimum Speed 20 Knots / 24 MPH / 36 KPH Usable at lower speeds

with degraded

accuracy

Maximum Speed 250 Knots / 287 MPH / 462 KPH Not an absolute limit

but the accuracy

degrades at higher

speeds

Absolute

Accuracy

(linearity & o�set)

±2% In the temperature

range 0◦C - 85◦C.

Assumes unit has been

zeroed recently

Repeatability

(pressure

hysteresis)

±0.1% At 25◦C. For speeds

between 25 and 250

Knots

Supply Voltage 6-18V Reverse polarity

protected

Supply Current < 20 mA

Monitor Output

Current Limit

250 mA Internally protected by

Polyswitch

Analogue Output

Range

0V→ 3.3V Minimum load 1K

Ohms

Analogue Output

Scaling

10 mV / speed unit At 100 Knots/KPH/MPH

the output is 1V

Input Voltage

Range

0-30V Switch to ground to

activate

Air Connectors Suitable for 4mm ID hose

Enclosure

Dimensions

140 x 100 x 30 mm Includes mounting

tabs and connectors

Weight 185 grams



Chapter 2

Con�guring and installing the

AirspeedMonitor

Important

Do not connect the AirspeedMonitor unit to a Windows computer with

the USB cable before the comm port driver has been installed.

Installation of the AirspeedMonitor consists of the following steps:

1. Installing the con�guration utility and comm port driver on your computer.

2. Con�guring the AirspeedMonitor.

3. Mounting the AirspeedMonitor in the aircraft.

4. Connecting the pitot and static connections.

5. Connecting the power supply and input/output wires.

6. Testing the installation.

These steps are described in detail in the following sections.

2.1 Installing the con�guration utility and drivers

Insert the supplied CD into your computer. It contains these folders:

app The con�guration utility program and required support �les.

5



6 CHAPTER 2. CONFIGURING AND INSTALLING THE AIRSPEEDMONITOR

drivers

USB comm port driver for Windows.

java Java runtime for Windows and Linux

Copy the app directory to wherever you wish to keep it – rename as required.

Windows computers must have the comm port driver installed. Do this

by double clicking on the CDM version.exe �le in the drivers di-
rectory.

Recent Linux distributions should already contain the required comm

port driver software (fdti_sio). Depending upon your computer’s

con�guration, you may have to be root to access the comms ports.

If your computer does not have a Java runtime environment installed, you will

need to install one. The java directory on the CD contains Java environments

forWindows and Linux computers. Alternatively, if your computer is connected

to the Internet, youmay choose todownloadand install a recent versionof Java.

2.2 Con�guring the AirspeedMonitor

Once the con�guration utility and any other necessary software has been in-

stalled, connect the AirspeedMonitor to your computer using the supplied USB

cable. The unit’s multi-way connector does not have to be connected because

power is supplied by the USB cable.

To run the con�guration utility, follow the instructions in the appropriate sec-

tion below depending on your system type:

2.2.1 Linux – running the con�guration utility

Open a terminal window, cd to the directory containing the con�guration util-

ity and then execute ./run.sh. A small window should appear listing the se-

rial ports found on the system as shown in Figure 2.1 on the facing page. The
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exact form of the serial port names depends on the �avour of Linux you are us-

ingbut they shouldbe similar to/dev/ttyUSBnwheren is a decimal number.

Select the port that corresponds to the connected AirspeedMonitor.

Figure 2.1: Select comms port – Linux

Note

If more than one port is listed, the newly connected AirspeedMonitor is

likely to be the highest numbered port. If you are not sure which port

to select, you could run the con�guration utility with the unit discon-

nected and then run it again with the unit connected and see which

port is added to the list when the unit is connected.

If the correct port is selected, after a few secondsdelay, themainwindowshould

open and the con�gurationmay be set as described in Section 2.2.3 on the next

page. If you choose the wrong port or if there is some problem communicating

with the Airspeed Monitor unit, an error dialog will appear (displaying a cryp-

tic message, of course!) and after that dialog is closed, the con�guration utility

quits.

2.2.2 Windows – running the con�guration utility

Using Windows Explorer, navigate to the folder containing the con�guration

utility and then double-click on AirspeedMonitorHost.bat. A small win-

dow should appear listing the serial ports found on the system as shown in Fig-

ure 2.2 on the following page. The serial ports have names of the form COMn
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wheren is a decimal number. Select the port that corresponds to the connected

AirspeedMonitor.

Figure 2.2: Select comms port – Windows

Note

If more than one port is listed, the newly connected AirspeedMonitor is

likely to be the highest numbered port. If you are not sure which port

to select, you could run the con�guration utility with the unit discon-

nected and then run it again with the unit connected and see which

port is added to the list when the unit is connected.

If the correct port is selected, after a few secondsdelay, themainwindowshould

open and the con�guration may be set as described in Section 2.2.3. If you

choose the wrong port or if there is some problem communicating with the

AirspeedMonitor unit, an error dialog will appear (displaying a cryptic message,

of course!) and after that dialog is closed, the con�guration utility quits.

2.2.3 The main window

Figure 2.3 on the facing page shows the con�guration utility’s main window.

Apart fromminor stylistic di�erences, the Linux andWindows versions are iden-

tical in how they look and operate.
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Figure 2.3: Main window

The main window contains, from top to bottom, the following sections:

Pressure sensor calibration section

This section contains a spinner for setting the pressure sensor calibration

value. You only have to alter this value if the unit’s software has been up-

graded and the original value was erased. So to avoid changing the value

bymistake, the spinner is normally disabled and the check box called Edit

must be selected to allow the spinner value to be altered.

Speed unit section
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This section contains 3 radio buttons that enable you to select the speed

units the Airspeed Monitor will use. You can choose between Knots, KPH

and MPH. The default is Knots.

Monitor output con�guration sections

Each of the 4monitor outputs has its own con�guration section. Each sec-

tionhas threeparts that contain, from left to right, spinboxes to set theair-

speed thresholds, check buttons to specify which switches must be open

or closed for the output to be activated and, �nally, check buttons to spec-

ify miscellaneous options. They are used as follows:

Setting the top spin box to a non-zero value requires the air-

speed to be greater than or equal to that value for the output

to be activated.

Setting the bottom spin box to a non-zero value requires the

airspeed to be less than that value for the output to be acti-

vated.

You can set both spin boxes to non-zero values to require that

the airspeed is within a range of values for the output to be ac-

tivated.

If both spin boxes are set to zero, the output is always active

(conditional on the state of the switch inputs discussed next).

These check buttons specify whether any of the 3 switch inputs

in�uence the state of this monitor output. For each of the 3 in-

puts, you can specify that the switch must be open or must be

closed1 for the output to be active. By default, the switch inputs

1A closed switch shorts the respective input to ground.
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are ignored.

The Invert Output check button inverts the sense of the moni-

tor output.

The Flash Output check button causes the monitor output to

�ash (turn on and o�) once a second.

The Flash On Reset check button toggles the monitor output

on and o� a couple of times when the unit is reset. This pro-

vides a visual (or audible) means of checking that the unit and

indicator are functioning.

Buttons section

The last section contains a number of buttons:

Command the AirspeedMonitor to record the zero-speed pressure2.

This pops up a window (as shown in Figure 2.4) that displays diag-

nostic information:

Figure 2.4: Diagnostic output window

The values displayed are:

2In normal operation, the Airspeed Monitor zeros itself automatically when switched on, so

manually zeroing the unit is not required.
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Software Revision

The revision of the software in the AirspeedMonitor

Total Pressure

Thecurrentpressure asmeasuredby theAirspeedMonitor. This

is the dynamic pressure plus an o�set. The units are ADC (Ana-

log to Digital Converter) counts. Each count equals 0.954 Pa.

Zero Pressure

This is the pressure recordedby theAirspeedMonitor with zero

dynamic pressure, i.e. the pitot and static pressures are the

same. Again, the units are ADC counts.

TP - ZP

The di�erence between the total and zero pressures.

Airspeed

The current airspeed (derived from TP - ZP).

Temperature

Thecurrent internal temperatureof theAirspeedMonitor inde-

grees Celsius.

AVdd

The current internal power supply voltage in mV.

Any changes made to the con�guration but not yet saved are dis-

carded by reloading the current con�guration from the Airspeed

Monitor. This button is disabled unless the con�guration has been

changed.

The changes that have beenmade to the con�guration are saved to

the Airspeed Monitor. This button is disabled unless the con�gura-

tion has been changed.

Exit the application.

Con�gure the Airspeed Monitor by specifying the required airspeed units,

threshold speeds and switch constraints for as many monitor outputs as you

wish to use. Don’t forget to save your con�guration before quiting the utility

program. Once the utility has �nished, you may unplug the USB cable from the

AirspeedMonitor.
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2.3 Mounting the AirspeedMonitor in the aircraft

The enclosure can bemounted in any convenient position using the �anges on

the sides. Remember to leave adequate space for the multi-way connector and

the associated wiring.

The enclosure can bemounted in any orientation. Although the AirspeedMoni-

tor is robust, avoid subjecting it to excessive vibration or extremes of tempera-

ture.

2.4 Pitot and static connections

Exactlyhowthepitot andstatic connectionsareplumbed into theaircraft’s pitot

and static lines will be di�erent for each aircraft but, generally speaking, T con-

nectors can be inserted into the existing lines so that the Airspeed Monitor is

connected in parallel with the existing ASI.

• The AirspeedMonitor’s pressure sensor ports take 4mm ID hose.

• The static port is the port that is nearest to the multi-way connector.

• To avoid any possibility of the ports being damaged, take care to ensure

that the hoses are su�ciently well supported so that they cannot vibrate

or strain the pressure ports.

! Important

Once the installation is completed, carry out a leak test on the

pitot and static lines to ensure that no leaks have been intro-

duced.

2.5 Electrical connections

All of the electrical connections (apart from the USB) are made using a single

multi-way connector. Table 2.1 on the following page shows themulti-way con-

nector assignments.
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Table 2.1: Electrical connections

Pin Signal Comment

1 Ground Connect to aircraft ground

2 +12V Connect to fused (1A max) supply

3 Analogue output Voltage is proportional to airspeed

4 Monitor output 1 Sinks current to ground when active

5 Monitor output 2 Sinks current to ground when active

6 Monitor output 3 Sinks current to ground when active

7 Monitor output 4 Sinks current to ground when active

8 Input 1 Switch to ground

9 Input 2 Switch to ground

10 Input 3 Switch to ground

Note

Pin 1 of the multi-way connector is nearest the pitot/static ports.

• For maximum performance and reliability it is recommended that the

+12V supply is taken from a low-noise source such as the avionics bus.

The power supply should be protected by a fuse or circuit breaker.

• Take care to ensure that the wires are securely attached to the multi-way

connector with no loose strands to cause shorts. Provide adequate sup-

port for the cabling so that it cannot vibrate such that the wires could

fracture where they enter the connector. You may wish to terminate the

wires with a crimped blade terminal to maximise the robustness of the

connection.

• The 4monitor outputs sink current to groundwhen they are active. Loads

should be connected between the appropriate output and a protected3

positive supply voltage (most likely +12V). Each output can directly drive

an indicator or relay. When using LED indicators, make sure either that

the indicator includes a current limiting resistor or that youwire a suitably

valued external resistor in series with the LED.

• Each of the 3 inputs can either be switched to ground by some external

switch or relay or be driven by a logic signal between 0 and 12V. Long

input wires should be shielded to avoid noise pickup.

• Unused inputs and outputs can simply be left unconnected.

3The protection (fuse or CB) protects the wiring in the event of it being shorted to ground.
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2.6 Testing the installation

As mentioned above, it is important to carry out a leak test to ensure that the

pitot and static connections are sound. Other than that there’s not a lot to test!

If you set the Flash On Reset option for an output, then that outputwill �ash (or

beep depending on what it’s connected to) when the AirspeedMonitor is pow-

ered up, so you can check that the AirspeedMonitor is being powered correctly

and that the wiring to your indicator is correct.

The pressure sensor in theAirspeedMonitor is very robust so you can test the air-

speed sensing by applying a pressure to the pitot port using a syringe without

much chance of doing any damage to the sensor. If other pressure instruments

(such as the mechanical ASI) are connected to the same pitot line, take great

care not to damage them by applying too much pressure or by changing the

pressure very quickly.

2.7 Self test failure

When the Airspeed Monitor is turned on, it carries out a sequence of tests to

check that it is functioning correctly. If any of the tests fail, the AirspeedMonitor

goes into a loop, continuously toggling the monitor outputs on and o�.

If this occurs, please switch o� the AirspeedMonitor and contact Smart Avionics

to resolve the problem.
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Chapter 3

Example application: undercarriage

warning

This Chapter describes an example application for the AirspeedMonitor – an un-

dercarriage warning system. A warning LED indicator is driven by the Airspeed

Monitor. The LED is to illuminate when the speed is below 70 kts and the under-

carriage down and locked switch is not closed. The LED could be located close

to the ASI so the pilot is likely to see it when checking speed on approach.

Figure 3.1: Undercarriage warning schematic
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Figure 3.1 on the previous page shows the schematic. The LED indicator con-

tains an integral current limiting resistor and is rated for 12v use. The undercar-

riage switch connects the input wire to ground when the wheels are down and

locked. The wire to the switch is shielded to avoid picking up interference from

the radio, strobe, etc. If multiple switches are required (one for each undercar-

riage leg), you could wire them in series or use multiple inputs, one for each

switch.

Figure 3.2: Undercarriage warning con�guration

The con�guration of the AirspeedMonitor for this application is straightforward

and is shown in Figure 3.2. Monitor output 1 has been con�gured to activate

when the speed is less than 70 kts and switch 1 is open. Additionally, the Flash

and Flash On Reset options have been selected so the indicator will �ash when

activated (more likely to be seen by the pilot) and, also, the indicator is �ashed

when the unit is powered up.
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