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airplanes needn't be noisy

Often the second most annoying source is the propeller system of tip .... Notice particularly the inlet duct ... The recommendation: Use a generous air filter on the ... 
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smooth out that pulsation. Basically, the action is confined to only two physical properties — volume and flow resistance. True, mufflers do come in a wild variety of shapes and sizes, but it is still the volume and downstream resistance that make them effective. Therefore, design



recommendations are simple:



Airplanes Needn't Be Noisy By William A. Welch (EAA



46068)



Consulting Engineer



Boyce Road Danbury, Connecticut UTTING ASIDE ALL the complicated mathematical P tools used to analyze them, there are four simple physical causes that account for most airplane noise. All of



them can be controlled. Best known, of course, is the engine exhaust, which emits a broad spectrum of sounds. Mainly, these are due to combustion and turbulence. The lowest frequency is usually the cylinder-firing rate, and it is accompanied by a variety of roars, screeches, and whistles up to several thousand cycles per second.



Often the second most annoying source is the propeller system of tip vortices. Turbulence associated with the vortices adds to the racket. Many airplanes produce a particularly strident snarl on take off. Less known, but often important, is the propeller blade loading. Each blade passage is signalled by a pressure pulse related to the intensity of thrust load on the blade. For a two-blade propeller on a four-cylinder engine, this noise and the firing pulses are at the same frequency and may reinforce each other. Engine air intake contributes in much the same way as the exhaust, but generally at a much lower intensity. There are many other noises from an airplane, many of them not connected with the engine. Any turbulence in the airstream, inside or out, may cause an unpleasant sound. Mechanical noises from the powerplant include clatter, squeaks, and hydraulic noises. The four major sources listed above earn most of the antagonism directed at general aviation operations. A few broad suggestions for noise control are given in the following paragraphs. If these are applied with some judgment and care, they can substantially reduce the most disturbing sounds from your homebuilt ship. The subject is a complex one, however, and there is no guarantee that every case has been adequately covered in this brief discussion. Some problems will require specific analysis to obtain a satisfactory result. Taking the noise sources in the order of the listing, let's see what is needed to tame the exhaust. Gas pressure at the discharge end of the pipe is pulsing, and the problem is to 32



JUNE 1971



1. Make your muffler large. Baffles are not important, but



it will help to stagger the inlet and outlet a little. A four-cylinder engine at 2700 rpm should have at least 270 cu. in. (about 6-in. diameter by 10-in. long) for good attenuation. 2. Locate the muffler as far upstream as possible in your exhaust system. The portion of the pipe after the muffler helps to make it work. Readers with some knowledge of electronics by this time have recognized analogy to a simple RC network acting as a filter. It is indeed a low-pass filter, and will temper everything above its own resonant frequency. That's why volume helps, lowering the resonant frequency. Propeller-tip noise reduction is just as basic as the exhaust problem. The noise arises mostly from the turbulence brought on by excessive tip speed. You can



alleviate it some by a clever choice of blade-section thickness and shape near the tip, or by leading-edge sweepback. The basic problem will 'remain, however — speed! There is only one cure for this; limit the rpm or the diameter. In a short-field airplane for which propeller diameter is important rpm reduction is the only choice, and it may require gearing. Airplanes designed for high speed often do better with smaller propeller diameters anyway. The only recommendation: Keep tip speed under 800 ft. per second. Blade loading, and the noise level associated with it, are strictly functions of the thrust, propeller diameter, and the number of blades. A propeller works most efficiently when every part of every blade is working at a high lift coefficient. This is why slender blades are popular. A lower limit to blade area is set by blade stall during take-off, and most designs have more blade area than they need for cruise. Increasing the number of blades will somewhat increase the blade area, just for practical construction, even though the aerodynamic need remains about the same. The quiet propeller won't be quite as efficient. The loss of efficiency can be held to a minimum by making each blade as slender as take-off blade stall and strength permit. Since there is only one design option, the recommendation is: If your propeller is noisy despite a low tip speed, go to a design with one blade more. Engine air intake noise, like the exhaust noise, is generally caused by turbulence, and to some extent by combustion. The same kinds of treatment will suppress it. This time, however, directions are reversed, and the volume should be as far downstream as possible, close to the carburetor. Automotive practices are very good on intake noise reduction, and the typical air filter does provide a convenient volume. It's worth a little time to examine some automobile installations. Notice particularly the inlet duct extended from the filter housing. It provides the necessary flow resistance. The recommendation: Use a generous air filter on the intake, house it in about half the same volume as the exhaust muffler (at least half), and have at least ten inches of inlet duct. The duct should be about two-thirds the exhaust pipe diameter. Sound reduction can impose a small performance loss, or in some cases will improve performance a little. Airplanes intended for homebuilding are not usually designed for extremely high efficiency. Fun is the object, and this doesn't require high performance. A little sacrifice of efficiency and performance is a small price to pay for good community relations. Somehow, the fun flying is more fun when you know you're not interfering with others.
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Corrosion In Aluminum Airplanes - Size 

in time it contracts, thereby pulling away from tight corners formed .... tion or Defect Report should be submit- ted to the FAA. .... Aircraft Painting Manual, Aviation.










 








How Airplanes Fly - Size 
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How Airplanes Fly 

mathematical aerodynamics descrip- tion, the ..... the idealized theory of wing sections. (airfoils). .... The PMA6000-S series adds high fidelity stereo music.










 








Corrosion In Aluminum Airplanes 

made of a nonhygroscopic material such as glass fiber or mineral wool. Avoid the use of felt padding in any areas subject to moisture; it makes an excellent wick.










 








Menus NOISY LE GRAND 

GOUTERS. SEMAINE DU 11 AU 15 DECEMBRE 2017. Fromage blanc bio Ã  la framboise et cigarette russe. Menus validÃ©s en Commission de Restauration du ... alphabet. Cordon bleu. Colin brÃ©silienne. Steak hachÃ© et ketchup. Filet de cabillaud frais sauce a










 








commune de noisy-le-grand - Ville de Noisy-le-Grand 
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14 sept. 2017 - La dÃ©marche de valorisation du centre-ville engagÃ©e par la Commune ... Serelle, le lancement d'une enquÃªte publique prÃ©alable d'une durÃ©e ...










 








Menus NOISY LE GRAND - Ville de Noisy-le-Grand 

MacÃ©doine. DÃ©co Å“ufs. Salade iceberg vinaigrette. Salade verte vinaigrette. DÃ©co olives vertes. Tomates bio. DÃ©co basilic. MÃ©lange cruditÃ© bio. CÃ©leri bio vinaigrette. DÃ©co citron. Roulade de volaille (sans porc) et cornichons. P. LA. T. Ste
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Loran Antennas For Plastic Airplanes 

In metal ships, too, virtually all cables, engine grounds, shield wires, and ignition grounds are bonded to the conductive airframe. As opposed to plastic airplanes ...










 








Fuel Systems For Homebuilt Airplanes 

horizontal (because of water droplet precipitation), with .... Water droplets on the floor of a gas tank ... ment, control or direction of any such event. April 25-26 ...










 








Liasse fiscale BM BYMYCAR NOISY 

Le bilan suivant reprend la prÃ©sentation d'une liasse fiscale. Il ne s'agit toutefois pas d'une version scannÃ©e de la liasse fiscale originale de l'entreprise. Il s'agit ...










 








COMMUNE DE NOISY-LE-GRAND 

19 oct. 2017 - L'objectif de cette action d'accompagnement et de prÃ©vention de l'illettrisme est d'apporter un soutien aux Ã©lÃ¨ves de cours prÃ©paratoire (CP) ...
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Polished Airplanes and Parts That Shine 

a felt tip pen on the backing plate and the inside of the spinner to ensure get- ting the ... dim view of the removal of alodined, anodized or painted protective coat-.










 








Simplified Performance Calculations For Light Airplanes 

information the remaining items are determined. For light airplanes, I stop at rate of climb because this gives enough to evaluate a design. Let's go through the re ...










 








I BE U BE - CBM Country Dancers 

I'll be the soldier out on the front line. You be the courage in my heart to fight. I'll be the outlaw, bounty on my head. You be my shelter, a safe place to rest â†’TAG.
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