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ROYAL AERO CLUB

RECORDS RACING AND RALLY ASSOCIATION

PRESIDENT:  Ray Kingdon

CHAIRMAN:    Kenneth J Wilson

VICECHAIRMAN:  Bruce Hook

AIR RACING – HELPFUL HINTS

Air racing is both an exciting, and subtly complex, sport.   The following brief suggestions are offered primarily as a non-comprehensive checklist to help new race pilots improve their performance.

The Aeroplane – engine must be in perfect condition.   Plugs, mags, timing, fuel flows etc., at optimum settings for continuous full power operation.   Air filters clean and intakes clean and smooth.   Propeller adjusted to ensure availability of maximum rate RPM.   Tachometer check for accuracy.   Fuel sufficient to complete race plus alternate and holding reserves as appropriate but no unnecessary excess.   Fuel distribution arranged according to optimum C of G and trim requirements.   Airframe as aerodynamically clean as possible;  no unnecessary holes, gaps or protuberances.   Any alterations involving decrease of flap/aileron gaps by adding sections or fillets, removal of steps, aerials etc., taping or similar must be declared to the handicappers before racing.   On retractable undercarriage doors must be a perfect fit when gear retracted.   Tyres at maximum allowable pressure to minimise rolling resistance.   Wing leading edges back to about one third chord smooth and clean.   Propeller smooth, clean properly dressed and perfectly balanced.   Rigging where appropriate optimum for race configuration.   Weight distribution arranged to provide maximum permissible aft C of G for duration of flight and landing.

The Pilot – must be physically fit, well rested and totally sober.   Forget the dictum ‘eight hours between bottle and throttle…..’.   It can take more than twenty four hours to fully recover from a hard night on the town.   During this time both judgement and the decision making processes are adversely affected, making you, not only less efficient, but less safe.

Preparation.   When race details are published, study the course and decide which type and scale of map will best do the job.   This will depend on the nature and distance of the race.   Generally speaking, most short course races in the UK (less than 100 nm) will be best flown using the 1:50,000 Ordnance Survey; this should enable track flying accuracy of 25 yards or so depending on altitude.   Medium course (100-1,000 nm) will probably need a mixture of ¼ and ½ million maps and long distance transcontinental races 1 million terrain maps plus radionav charts for flying and GNC 5 million charts for ease of route planning.   Tracks are best marked with very fine lines for accuracy and overmarked with broad transparent markers for easy readability.   Ink colours should be selected to have maximum contrast to the majority background.   Magnetic tracks should be clearly marked at the start of legs with adequate space alongside for latest possible insertion of drift corrections.   Time/distance marks can be used as desired and if more than one map is to be used the numerical sequence should be indicated clearly.   The point of all the foregoing being that ease of information access reduces workload.

Performance.   Take-off should be flapless for maximum acceleration, and as near as possible in a straight line to the first marker or scatter point, unless on the outside of a paired take-off.   The aircraft should be held down in ground effect for as long as safely possible to minimise induced drag.   Drift correction should be established as early as possible to avoid flying extra distance.

Application of excessive ‘G’ is both wasteful of energy and potentially dangerous.   Fatal accidents have been caused by pulling too tight at too low an airspeed thus stalling the aeroplane, and pulling too vigorously out of a descent thus leaving the wings behind.   It is sensible therefore to know the structural limitations of your aircraft and the relationship between bank angle, load and stalling speed.   The formulae given later will enable you to work out the most efficient bank angle for your racing turns.   Practice turning at this angle round a pylon or suitable ground marker with an observer at the pylon, preferable in two-way contact, so that you can establish the appropriate visual clues for a minimum distance turn at different heights.   Do this initially in calm air and when you’ve got it right, practice in strong wind conditions until you can properly allow for varying drift.   The ground observer is invaluable in being able to advise you when you have gone too close and cut the marker.   If you are unhappy with your ability to consistently fly ideal turns, then direct flight to the pylon turning when close abeam it is the next most efficient technique to use, even though it may not seem like it since the apex of the turn occurs after the pylon has been passed.   Do not simply place the wingtip on the pylon and pivot on it through the turn since this is the least efficient way and the penalty increases with altitude. 

On straight legs it is sometimes worth diverting from track to take advantage of areas of lift.   For example, if the track runs parallel and close to a ridge.   However, it is difficult to calculate possible advantages and the situation is best experimented with during race practice if the wind during practice looks like holding for the race itself.   In any race, you should know when it will be advantageous to change altitude for head or tail winds.   To do this means that you will have to assemble a considerable amount of experimental data, but it is well worth the effort.   Starting at sea level at maximum speed in average racing configuration, time climb to a least 3000’  in increments of 500’ zooming to best rate of climb speed, also determining the optimum rate of zoom;  time recovery to new maximum speed at chosen levels and similarly time descents at rates from 200 to 2000 fpm also timing the return from bottom of descent to new maximum speed, again in increments of 500’.   This is best done on a calm day and repeated a sufficient number of times for the resulting date to be dependable.   This data can now be corrected to Standard conditions.   If enthusiasm for this kind of information gathering grows, you can easily extend your flight programme, but in any case, you can now calculate break-even values for any race conditions, before the day.   This gives you an immense tactical advantage in those situations where the advantage or otherwise of climbing or descending, particularly on short legs and in some of the shorter pylon races, is not readily discernible without such data.   Finally, a reminder that by far the most important requirement for a satisfactory race result is a continuous and comprehensive lookout at all times, but especially before entering, during, and when exiting turns.

Handicapping.   It is with no disrespect to the worlds great religions that one turns to the subject of Handicapping.   The Lord giveth, the Lord taketh away.   It is much the same with Handicappers.   Should they err in your favour, rejoice;  if not, persevere;  they will get it right eventually.   The Lord conveyed his commandments through Moses to the people.   The handicappers need no such middle man.   They are approachable;  they will listen.   Also, they have heard it all before.    It is when they know you and your aeroplane sufficiently well to handicap you with maximum accuracy, that you have the best change of consistently winning.   So if you can, maximise your chances by staying with the same aeroplane, season after season after season.

Formulae
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  2.  Load Factor in a balanaced  level turn:  N =            1         
                       





       
          cosine bank angle

  3.  Stall speed vs bank angle: =   
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  4. Time lost due to acceleration/deceleration in the turns for a four turn lap.

     Time is in seconds.
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   550pg       An ( P/S)

p = .0024  g = 32.2  W/S = wing loading lbs/sq. ft.  P/S = power loading

lbs./HP    A = aspect ratio    n =  0.85     N = Load Factor

5.  Extra distance travelled per four turn lap in feet.
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v = speed ft/sec

Formula 4. is reproduced with the permission of the ex Chief Handicapper, John Bagley.

Convert distance into time for formula 5 and add to time for formula 4 for total penalty
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