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I nt roducti on

Thi s docunent provides a wal kt hrough of the pitot/static system and
rel ated dependent instrunent subsystens for the TRl Flyhawk aircraft.
It explains how pitot and static ports are defined in the aircraft
speci fication, and how they are used by instrunents such as the
altimeter, vertical speed indicator and airspeed indicator

There are many good books and websites that explain how pitot/static
systens work; this docunment assunes a basic understandi ng of what these
ports are and how they operate, as well as a fanmiliarity with the
streamobject files used in Fly! Il aircraft specifications.

.NFO Fil e

The starting point for all aircraft systens is the .NFO (Info) file, in
this case we’'re | ooking at FLYHAW. NFO. The < PSS> tag specifies the
nane of the Pitot/Static Manager file which has an extension of .PSS.
The < AMP> tag specifies the electrical system manager which uses the
.AWP file extension. The .AMP file contains subsystem specifications
for instruments such as altinmeters, airspeed gauges, etc. that use the
pitot/static ports defined in the . PSS file.

< AWP> -- Electrical System & Subsystens --
FI yhawk. anp

< PSS> -- Pitot-Static System --
FI yhawk. pss

.PSS File

The . PSS file contains a single object definition for the Pitot/Static
Manager. The purpose of this object is to define all of the pitot and
static ports, organize theminto independent systens, and define
paraneters that control the icing characteristics of the ports.

The <iceT> tag defines an icing condition duration, if icing is enabled
in the programoptions then this paraneter determ nes how quickly ice
forns on the pitot and static ports.

Following the <iceT> tag are a series of <port> tags, one for each
pitot or static port on the aircraft. Typically, a small genera



aviation aircraft will have one or two pitot ports, and two static
ports.

Wthin each port object, the <type> tag specifies what type of port it
is, either PITOT or STATIC. The <bPos> tag specifies the |ocation of
the port in feet fromthe aircraft aerodynam c center. The three
values x, y, and z represent the lateral, |ongitudinal and vertica

di stances respectively.

The <grup> tag specifies a “group” nunber for the port. Al ports nust
bel ong to exactly one group; there may be nmultiple groups if the
aircraft has nore than one conpletely independent pitot/static system
There is only one systemin the TRI Flyhawk, so all ports have a <grup>
val ue of 1.

In addition to the group nunber which is assigned through the <grup>
tag, each port is also assigned a unique port nunber based on the order
in which the ports are listed in the .PSS file. |In the exanple bel ow
the PI TOT port would be automatically assigned a port nunber of 1, the
first (primary) STATIC port would be nunmber 2, and the alternate STATIC
port woul d be nunber 3. These group and port nunbers are required by
subsystens in the . AVP file which need to be “connected” to
pitot/static sources. This will beconme apparent in the . AMP file
exanpl es bel ow.

The optional <face> tag specifies which side of the aircraft the port
exists on, either LEFT or RIGHT. |’ munsure what the significance of
this is.

The <inie> tag should be included if the port is an interior port, as
woul d typically be the case for the alternate static port. |’munsure
what the significance of this tag is; perhaps it makes the port inmmune
fromany ice accunul ati on?

Finally, the <stat> tag can be used to override the default state of
the port. Nornmally, there is a default value of 1 for this tag,
meani ng that all ports are enabled by default. However an alternate
static port should have its default state set to disabled until it is
enabl ed by the user activating the alternate air port on the panel

<bgno> -- Begin File --
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<iceT> -- lcing Condition Duration (sec) --
60
<port> -- Port Data --
<bgno>
<type> -- Port Type --
PI TOT
<bPos> -- Port Location --
-4,1,1

<grup> -- G oup Number --
1

<endo>

<port> -- Port Data --

<bgno>



<type> -- Port Type --

STATIC
<bPos> -- Port Location --
-2,0,0
<face> -- Fusel age Side --
LEFT
<grup> -- G oup Number --
1

<endo>

<port> -- Port Data --

<bgno> -- Alternate Static Port --
<type> -- Port Type --
STATIC
<bPos> -- Port Location --
0,0,0
<grup> -- G oup Number --
1
<inie> -- Interior Port --
<stat> -- Port Enabl ed? (1=Yes|0=No) --
0

<endo>

<endo> -- End of file --
AW File

The altimeter gauge nmeasures baronetric altitude based on the static
port pressure. The ‘ALTI’ Altineter subsystemfor Fly! Il is connected
to the pitot/static systemusing the <gNun> tag. This specifies the
group nunber of the pitot/static systemfromwhich the altineter gets
the static port pressure.

<subs> - Subsystementry -
ALTI
<bgno> - altinmeter -
<unl d>
alti
<gNun® -- Port G oup Nunber --
1
<endo>

The vertical speed indicator gauge neasures the rate of baronetric
altitude change by nonitoring the static port pressure sinmlarly to the
altineter described above. It is connected to a pitot/static system
usi ng the <gNump tag.

<subs> - Subsystementry -

VSl _
<bgno> - vertical speed -
<unl d>
VSi _
<gNunm> -- Port G oup Nunber --
1
<tinmkK>
0.5
<endo>

The airspeed indicator gauge operates by displaying the difference
between the dynanmic ramair pressure in the pitot port and the

at nospheric pressure in the static port. This pressure difference is
proportional to the aircraft’s airspeed, and a properly calibrated
gauge uses this fact to display the aircraft indicated airspeed (IAS)
typically in knots or kph. The <gNun® tag indicates the group nunber
of the pitot/static systemthat the airspeed indicator is connected to.



<subs> - Subsystementry -
SPED
<bgno> - airspeed -
<unl d>
sped
<gNunm> -- Port G oup Nunber --
1
<endo>

The ‘phsw Pitot Heat Switch subsysteminplenments a pitot heating
functionality that can prevent and/or elinminate icing of the pitot

port. Wen ice forns on the pitot port, erroneous airspeed indications
will be seen since the dynanmic ramair pressure in the pitot tube wll
be partially or fully obstructed by ice accunul ation. The <aray> tag
specifies a list of ports that this heater is connected to. The syntax
is:

<aray>

I NT (Nunber of ports in the array)
INT (First port number)

I NT (Second port number)

In the TRI Flyhawk there is only a single pitot port, so the array in
t he exanpl e bel ow contains only one val ue specifying port number 1

If the aircraft has nmultiple pitot ports, then the aircraft designer
can either nmust inplenent nultiple ‘phsw subsystens, each connected to
the appropriate pitot port, or inplenment a single pitot heater that
connects to all pitot ports. The decision would depend on the real -
Iife behaviour of the aircraft, and how rmuch conplexity the aircraft
designer wanted to put into the electrical system nodelling.

<subs>

phsw

<bgno> - Pitot Heat Switch -
<aray> - Port Number Array -
1
1
<fuse> - Pitot Heat Fuse --
pt ht
<load> - circuit l|oad (anps)
7.10

<endo>

The ‘sssw Static Source Switch subsystem provides functionality to
enable the activate the alternate static port in case of icing or other
bl ockage of the primary static port. A blockage of the static port

wi Il cause erroneous altitude, vertical speed and airspeed indications
since the pressure in the static port tube will not accurately reflect
the atnospheric pressure. The <aray> tag specifies a list of ports to
which the switch is connected in the sane way as in the ‘' phsw
subsystem above; in this exanple there is only one alternate static
port so the array contains a single value, port nunber 3. \Wen the
‘sssw subsystemis Active, then it activates the alternate static
port; when lnactive, the alternate static port is inactive and only the
primary static port is used.

<subs>
SSSW



<bgno> - Alternate Static Source Switch -
<aray> - Port Nunmber Array -
1
3

<endo>

Concl usi on

The TRl Flyhawk uses a very sinple pitot/static configuration. There
is only a single system (a.k.a. group), which has a single pitot port
and two (one primary and one alternate) static ports. Mre advanced
aircraft such as the TRl Peregrine 800TR jet use nultiple i ndependent
pitot/static systens, and have nore conplex primary and backup

i ndi cator gauges plus EFIS avionics that all connect in to the
pitot/static systens. However the basic architecture of the subsystens
inthe .PSS and . AWP files are pretty nuch the sane, and once the

basi cs are understood then it becones possible for the aircraft
designer to inplenment al nost any configuration imaginable.



