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Background. True Airspeed or TAS and its determination is an essential part in the assessment of aircraft performance. From airspeed indicator calibration to ... 
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Background True Airspeed or TAS and its determination is an essential part in the assessment of aircraft performance. From airspeed indicator calibration to performance evaluation it is necessary to know or determine TAS accurately. The following describes yet another method for determining TAS but in this case it allows a little more flexibility in flying the aircraft. Cramped airspaces should no longer be a limiting factor.



Using the GPS One very good technique1 described by David Fox requires the aircraft to be flown accurately over specific ground tracks, with the recorded speeds combined in a simple computation to derive the TAS. In fact this is a special case of the general solution to the problem. The general solution still requires three legs but these can be (almost) any heading/track. The aviating will be more convenient, but the calculation will be more difficult, hence I recommend a spreadsheet. After noting down the GPS Speed plus the GPS Track for each leg, these six figures are entered to arrive at the TAS. The following illustration is helpful to understand the geometry of what we are doing. You will see the drawing shows the three vector triangles corresponding to the three legs each superimposed onto the same wind speed vector.
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G/S1, G/S2 and G/S3 correspond to the recorded ground speed vectors. If the Wind speed and direction are constant for the legs then the velocity vector triangles corresponding to the recorded ground speeds can be drawn on top of this single common Wind Speed vector W/S. The tails of the G/S vectors each will lie on a circle with a radius corresponding to the True Airspeed. Since only three points are required to define the circle, three tracks are required to give a solution for TAS.



Computation Rather than providing a derivation I have reduced the solution to a series of spreadsheet equations so that it may be of some practical value. These Excel equations can probably be extended to any alternate spreadsheet software without too much difficulty. The wind direction result is the direction from which the wind is coming just like the weather report. The vector direction of the wind is at 180° from this.



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24



A Speed1 Track1 Speed2 Track2 Speed3 Track3 X1 Y1 X2 Y2 X3 Y3 M1 B1 M2 B2 WX WY Wind Speed Wind Direction TAS Heading 1 Heading 2 Heading 3



B 140 192 112 283 120 20 =B1*SIN(PI()*(360-B2)/180) =B1*COS(PI()*(360-B2)/180) =B3*SIN(PI()*(360-B4)/180) =B3*COS(PI()*(360-B4)/180) =B5*SIN(PI()*(360-B6)/180) =B5*COS(PI()*(360-B6)/180) =-1*(B9-B7)/(B10-B8) =(B8+B10)/2-B13*(B7+B9)/2 =-1*(B11-B7)/(B12-B8) =(B8+B12)/2-B15*(B7+B11)/2 =(B14-B16)/(B15-B13) =B13*B17+B14 =SQRT(B17^2+B18^2) =MOD(540-(180/PI()*ATAN2(B18,B17)),360) =SQRT((B7-B17)^2+(B8-B18)^2) =MOD(540-(180/PI()*ATAN2(B18-B8,B17-B7)),360) =MOD(540-(180/PI()*ATAN2(B18-B10,B17-B9)),360) =MOD(540-(180/PI()*ATAN2(B18-B12,B17-B11)),360)



C 140 192 112 283 120 20



20.6 314.8 130 200 287.8 11.7



Accuracy Needless to say the aircraft should be flown on a constant heading with the speed stabilised, and each recorded at the same power setting and same altitude. It would be good form to ensure the aircraft was not in a slight yaw by making sure the slip ball is centred. The actual tracks used are not critical, in fact any three tracks will give a TAS figure, but if the headings are too close to each other then the TAS will be subject to error. With a smaller difference in heading the greater will be the error in the final solution. This can be appreciated by looking at fitting the circle to three points. The closer these three points are then the more variability we will see in the size and position of the circle due to our measurement errors. Roughly speaking provided the three tracks differ from somewhere about 90° to 120° then the resulting error in TAS will be of the same magnitude as the error in the GPS Ground  Copyright 1998 Doug Gray, Heathcote, Australia 2233. All rights reserved.
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Speed. An error in GPS speed of ±1 knot and ±1° in track will result in a corresponding error of about ±1.3 knot. Do not forget that other factors will also affect the accuracy. The most difficult to eliminate is as a result of being in an ascending or descending airmass. This effect could be minimised by testing in stable atmospheric conditions, or by collecting sufficient data points so as to average out this error.



Determine your Compass Deviation as well. In the spreadsheet equations I have included three lines titled 'Heading'. These correspond to the actual headings for each of the legs or in other words the direction for each of the TAS vectors. If the compass heading is noted with the GPS data then over a period of aircraft assessment plotting compass heading against the corresponding computed TAS Heading will enable a deviation chart to be compiled for the aircraft. This of course assumes that the GPS is set to display Magnetic track data. While a conventional compass swing will provide such data very quickly and conveniently, the opportunity to get such data for nothing is hard to resist.



 Copyright 1998 Doug Gray, Heathcote, Australia 2233. All rights reserved.



Page 3



























des documents recommandant













Airspeed 

The net result of which is atmospheric pressure. Depending on the .... Triaviathon Contact Jim Horn. 440 Mallard Dr.. ... WI â€” World's Greatest. Aviation Event.










 








TAS 140x 

el Obnyies xenons pl Instrukcja obsÅ‚ugi cs NÃ¡vod k pouÅ¾itÃ sk NÃ¡vod na pouÅ¾itie ..... tempÃ©rature ambiante et jusqu'Ã  2 000 m au-dessus du niveau de la mer.










 








Be True to Thy Self 

EAA multimedia journalist Brady Lane chronicled his journey to earn his sport pilot certificate at www.EAA.org/wings. Ab initio is Latin for â€œfrom the beginning,â€� ...










 








How many dimensions are needed to accurately ... - Gael Grenouillet 

decade two frameworks were proposed for building functional spaces. The oldest ..... model testing the influence of these four variables and of their six pairwise ...










 








Test Pilot: Airspeed Accuracy 

accurate time hack by noting when your shadow passes the .... airplane's first test flight. Preview the course ... Give yourself plenty of room to turn around for the ...










 








VRLA - Contrails 

set to the higher side for controlling overdischarge. For larger ... Discharge cut-off v oltage (6V battery). 5.4. 5.2. 5.0. 4.8. 4.6. 4.4. 4.2. 4.0. 10.8. 10.4. 10.0. 9.6.










 








Test Pilot: Airspeed Calibration 

... below 10,000 feet pressure altitude up to 200 knots. 102 MARCH 2001 ..... Send your comments and sug- gestions to Test Pilot, EAA Publica- tions, P.O. Box ...










 








2002 ... - Contrails 

13.4.8.1) Wiring diagram for ignition system("Single Plug") ...................... 65. 13.4.8.2) Wiring .... 14.1.2) Electric starter single parts check . ...... fig. 019/1. REPARATURWERKZEUGE FÃœR MOTOR ...... The jet needle controls the fuel consum










 








Untitled - Contrails 

STARTER. CONTACTOR. LOLAWG -. AWG. AWG. 4WG. > MAIN FUEL PUMP. MAN BATTERY. 22AWG. 22AKO al PNL. PNL. -12AWG. CASE. GROUND. SOL.










 








Fiberfrax - Contrails 

Fiberfrax Bulk Fiber insulation ... 2. Fiberfrax Blankets. Fiberfrax Durablanket high temperature insulation ... Fiberfrax Foamfrax Grade II Bulk Fiber MSDS.










 








Untitled - Contrails 

E EI EJ ELE II I III IEIET ET ETETET E TETET ET EFFET ET ETETE E TE TITETET .... A1. A4. ER EB = A2 a N GA 0 + w N - N. PESO 322 o un N O - Un A w NB N â€“ .... Refer to Transponder Manufacturer Installation Manual for Actual Installation.










 








pierburg - Contrails 

A Company of Kolbenschmidt Pierburg AG - ... engine. 1 Tank. 2 Mechanical fuel pump. 3 Check valves (2). 4 Fuel vapour separator ... Long starting times after.










 








GPS spoofing using software defined radio 1 ... - web page 

hence does not realize the attack is being performed [6, 7]. Our purpose ..... computed prior to executing the attack, reducing its duration to a few minutes at most.










 








Airspeed System Errors 

weather when the air is smooth and the wind velocity low. The flight procedure is ... maximum speed, and progressing down to until you are slow flyinj. Obviously ...










 








Test Pilot: Airspeed Calibration 

Service Center: MT-Propeller USA, Inc. 1180 Airport Terminal Drive. De Land, FL 32724. Tel: (386) 736-7762, Fax: (386) 736-7696 e-mail: [email protected].










 








PRN and GPS decoding using Software Defined Radio 

Jun 27, 2018 - k=âˆ’âˆž s(k) Ã— m(k + n). Searching for a known pattern in an ap- parently random sequence: aleat=rand(1000,1);aleat=aleat-mean(aleat);.










 








GPS Series Amplifiers GPS Series Amplifiers - Peavey.com 

Remarques relatives au fonctionnement). GPS 2600, 3400 ET 3500. Les ventilateurs ne fonctionnent pas lorsque l'unitÃ© est mise sous tension pour la premiÃ¨re ...










 








GPS Series Amplifiers GPS Series Amplifiers - Peavey.com 

Therefore, in â€œstereoâ€� mode there are essentially two power amps regardless of ..... For GPS Series amplifiers, the minimum nominal load impedance in bridged ...










 








Test Pilot: Airspeed Accuracy 
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Test Pilot: Airspeed Accuracy 

Repeat this process for the range of airspeeds your plane is ca- pable of flying, and you can create a table or plot of calibrated versus ob- served airspeed.
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