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About Little Wind Tunnels - Size

Because they are so small, pressures in a little wind tunnel are measured with inclined manometer tubes. I use clear plastic tubing, taped to a dimestore ruler, in-. 
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ABOUT little WIND TUNNELS By R. T. DeVault EAA 60523 21535 Highvale Trail



Topanga, CA 90290 (Photos by the Author)



-L HE MODERN WIND tunnel has developed into a dinosaur. The time and cost of its use keeps out all but the industry giants. But even if you're as rich as your Uncle Sam, you don't want a big tunnel during the first part of your development program. Big models are just too expensive and too hard to throw away. When you're learning, or exploring, or fooling around with hang



glider designs, you want the models to be quick and cheap and the tunnel ready to go at the push of a button. The professional will tell you that data from little wind tunnels may be worse than useless. Some suspicion is justified, but too much will prevent any action. A little wind tunnel will give you a little knowledge, which



View through bell-mouth, test in progress. You can reach in and poke the model in the nose with a stick and see how it responds.



may indeed be a dangerous thing. But if you protect yourself with carefulness and humility, you can learn. I recently built a little wind tunnel to solve a stability and control problem with a canard design. I was in the process of building another radio-controlled model, when I realized I didn't have the foggiest notion of how to design the control system, not knowing the stalling behavior of the design. I've crashed a lot of models in my



time (all of them, to be exact) so I decided to pause before I wiped out another RC set and all the labor in the model. The tunnel took only two weekends to put together, and cost about $200. The biggest item was about $100 for a standard commercial ventilating fan with a Vihorse motor. The tunnel test section has a flat plywood floor and an oval cross section formed from a 4 x 6 ft. sheet of plastic. The section is 34 inches wide and 30 inches high. Thus, it will hold a 1/10 scale model of a small airplane, or a 1/5 scale half-model as shown in the photos. Since my RG model is 1/5 scale, I can test full size RC components at their actual speed. The Vfe-horse motor gives a tunnel speed of about 30 mph, which is enough for a lot of tests. More speed will cost more, since the power required increases as the cube of the speed. Twice the speed requires eight times the power. Also, at 30 mph, the pressure loads on the structure are only about 2 pounds per square foot, so the tunnel can be very light, portable if desired. Conventional wind tunnels are built as complete



loops, recirculating the same air. I hate to build a lot of structure enclosing empty space, so over the years I've designed and built several of these "open-return" or "Eiffel" type tunnels. (Yes, he designed that tower also.) Another advantage of the type is that engines can be run on the models without making a smoggy mess of the tunnel. The airflow behind a fan is very turbulent and un-



even though, which makes it hard to get good results. 10 SEPTEMBER 1975



View through bell-mouth entrance, showing fan behind model.



Rear % view of tunnel. Construction is very light, plywood, fiber-glass, and cloth. Plastic test section is open. Fan is mounted in 36-inch square section behind test section. Tunnel fits in garage, barely.



Inhaling the air from a large, still room can give smooth uniform flow at the model if vortices (little whirlwinds) do not interfere. This is a common problem with open intakes, just like bathtub drains. Combinations of screens and honeycombs can prevent this trouble, and I'm still trying to work out the simplest system for my tunnel.



Being both cheap and lazy, I've decided to get along without a balance system to measure forces and moments. Anybody that needs more drag data than published by Hoerner ("Fluid Dynamic Drag" by S. F. Hoerner, published by the author, 1965) is beyond help. There also are books full of lift and moment data. What I need is flow visualization, stability and control behavior, and maybe pressure tests of an engine installation, or other unusual item that isn't in the books. I'm currently running pitch stability and control tests with a half model mounted on a vertical-axis pivot at the desired test eg position. The model has an RC system in it to actuate the elevator, so I can wiggle the elevator and observe the pitch response of the design. This is the first RC model I've built that survived more than one "flight". Flow visualization can be had with tufts, as in the photos, or by injecting smoke through tubes. Water vapor or dust can be used under the right conditions. What can you test? Models of hang gliders, parachutes, (you can use Saran Wrap to simulate the fabric) ground-effect craft, sailboats, racing cars, wheel pants, windshields, stuffed birds, and on and on.



For those not familiar with aerodynamic coefficients, I have to describe them, because you can't really get along without them. A coefficient is a number, describing a force or a moment, that stays the same for all speeds



and sizes of things of the same shape. A coefficient determined from model tests can be used directly for the final



Curved plastic test section is held in place with spring clamps, giving easy access to model.



dynamic pressure, or "q", and is what the pitot-static tube measures. Some standard aerodynamic coefficients are: Lift: CL = lift/qS where S is wing area Drag: Crj = drag/qS Pitching Moment: Cj^j = pitching momentyqSc



where c is the mean aerodynamic chord Example: Tunnel speed 30 mph, or q = 2.2 pounds per square foot. Lift measured, 1.5 pounds. Then:



CL =



1.5 2.2x1.0



= .682



So, for an airplane 5 times the model size, flying at the same angle, but at 100 mph, Lift = CL qS = .682 (——)2 x 2.20 x 52 = 417 pounds



30



Because they are so small, pressures in a little wind tunnel are measured with inclined manometer tubes. I



airplane, within certain limitations we'll discuss later.



use clear plastic tubing, taped to a dimestore ruler, inclined at a 20:1 angle. The pressures in an Eiffel type



squared, size and the angle with respect to the flow. Divide the force by these things and you get your coefficient.



is always suction to pull water up the tube from a jar or can of water. If a regular pitot static tube is mounted in



Forces on an object in a fluid depend on density, speed The quantity !4 density x speed squared is called the



tunnel will always be lower than room pressure, so there



the tunnel, lined up with the flow, the tube connected to SPORT AVIATION 11



the pitot pressure will read zero with respect to the room, while that connected to the static orifices will indicate the dynamic pressure. A reading of eight inches on the 20:1 inclined tube means 0.4 inches of water, or about 2.2 pounds per square foot, which corresponds to 30 mph at an average air density. Now, about the limitations of applying small-scale data to full-scale airplanes. There are two kinds of effects to worry about: wind tunnel wall effects and viscosity effects. The wind tunnel walls keep the flow from spreading out around the model as it would in free flight. To minimize the effects, the models must be kept small. If the frontal area of the model is only 2 or 3% of the tunnel cross section area, this "blockage" correction can be ignored. If it gets up to 10%, you're in trouble. The tunnel walls also cause an exaggeration of model angles. For example, you may observe the model stalling at 15 degrees angle of attack, where in free flight the stall occurs at 20 degrees. The lift coefficient will be the same, but the angle is reduced. Exact tunnel wall corrections are a huge mess, fit only for computers to eat, so I'll let this discussion stop here, with the caution that your measured angles may have to be corrected, more for large models at high lift, less for smaller models at low lift. Viscosity effects are usually called "Reynolds number" effects, after the chap who did a lot of the original work on viscous fluids. There are many heavy books filled with theory and data on viscosity, but the important points are: 1. It's bad, 2. You can't avoid it, 3. It's worse on small models. Adverse viscosity effects usually show up through separation of the flow from the surface, resulting in wing stalls and drag rises. There is a phenomenon called "laminar separation" which is the real culprit here. The layer of air close to a surface, which feels the skin friction drag of the surface, is called the boundary layer. There are two types of boundary layers, laminar and turbulent.



View of half-model of canard design mounted on vertical axis pivot. Model has radio-controlled elevator, so that pitch response to elevator movement can be studied.
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All boundary layers start out laminar, and usually change suddenly to the turbulent kind at some point downstream on the surface. With small models at low speed, or with very smooth surfaces, the layer may stay laminar over the whole surace. Laminar layers are prone to separation since there is no mixing with high energy air from the flow outside the layer. Artificial roughness is used sometimes to induce transition and prevent laminar separation. The Reynolds number is a ratio between inertia forces and viscous forces, so that it tells you the relative importance of the two for any test condition. At ordinary temperatures and densities, it is about 4000 x speed (mph) x length (feet). Thus a model tested at 30 mph with a one foot chord will be at a Reynolds number of 120,000, the area where laminar separation problems are usually found. Above 500,000 where airplanes fly, boundary layers are usually turbulent and laminar separation no problem. I believe that birds have overcome this problem, and we all know that bird brains are small, so that none of us should have any trouble here, right? No problem exists in using the tunnel data for the RG model, since they are in the same Reynolds number area. The problem will be in applying the data to the full-scale airplane. Radio-controlled models are a very useful development tool, as demonstrated years back by Ernie Stout at Convair. He developed several radical flying boats using the technique of "Froude" scaling, making it possible to use model data quantitatively. (Perhaps SPORT AVIATION should have an article on this Subject.) RG models make it possible to investigate extreme flight conditions such as stalls, spins, spiral divergence, etc., at minimum risk to your budget, bones, and buns. If enough of you are still interested in small wind tunnel construction, I will get a package of plans, instructions, and photos together, along with a wind tunnel primer. I expect this will cost about (gulp) $20.



























des documents recommandant







[image: alt]





About Little Wind Tunnels 

cost more, since the power required increases as the cube of the speed. .... tunnel will always be lower than room pressure, so there is always suction to pull ...










 


[image: alt]





Homebuilt Wind Tunnel Research - Size 

controls. Thus initially motivated, I began an intensive search for Flying Flea information, a search that eventually led to publications ... orthodox but simple devices that may have a tremendous sales potential. ..... former (temperature control).










 


[image: alt]





Building Basics: All About Bolts - Size 

use hardware-store nuts and bolts in your projectâ€”but .... Close-tolerance bolts have a small triangle embossed ... mincing of 836,89? complete. Glasaii 1)1 kit ...










 


[image: alt]





Things Ybu Didn't Know About Engines - Size 

TRAVELâ‚¬>










 


[image: alt]





Landshark Tunnels - ludozo 

Cave Chamber Connection. LsT11 e-Adventure Tiles: Landshark Tunnels ... Narrow Chamber Connection LsT12. All artwork is Â© 2004 - Edward Bourelle and ...










 


[image: alt]





randos etapes dans les pyreneesmy little book about god pdf 

This particular Randos Etapes Dans Les Pyreneesmy Little Book About God PDF start with Introduction, Brief. Session till the Index/Glossary page, look at the ...










 


[image: alt]





The Wind Egg: Wind Egg Incubation Wind Tunnel 

tale de la soufflerie aéro-acoustique L2B de l'Institut von Karman. Le vent transportant le son d'une maman vautour a pénétré la surface de l'œuf. Le résultat.










 


[image: alt]





What You Should Know About . . . Load Factors - Size 

drawn between these so-called normal and abnormal loads, ... any abnormally hard landing. With these ... no longer have to lift the airplane, so the load factor is.










 


[image: alt]





L'éclairage des tunnels par LED - CETU 

vapeur de sodium basse pression qui émettent une lumière mono chromatique. Elles équipent la plupart des tunnels en éclairage de renforcement.










 


[image: alt]





The Wind Egg: Wind Tunnel World 

l'Université de Zurich, dirigé par le Prof. Florian Dombois et soutenu par la Swiss National Science. Foundation ; Clara Herrmann et l'académie Schloss Solitude ...










 


[image: alt]





SEMINOL WIND 

Se reporter impÃ©rativement Ã  la feuille de danse originale du chorÃ©graphe qui seule fait foi. ... Version Western City. Musique. Seminol Wind â€“ John ... 29 secondes + percussions + 32 temps. FAN RIGHT, OUT-OUT, IN-IN. 1 - 2. FAN : ouvrir ...










 


[image: alt]





Wind Tunnel 

with the positions of the major masses, ... weight and balance calculations to come. The initial ... major masses, both airplane components and useful load items.










 


[image: alt]





Wind Tunnel 

the next few months, we will consider all of these, but for this month we will start with cruise performance. ... wing and AR is the wing aspect ratio. Optimum Lift ...










 


[image: alt]





Plan d'accÃ¨s : Camping des Tunnels 

L'A rd Ã¨ c he. D579. D290. D290. D290. D579. D579. D1. D4. D4. D4 salavas. Vagnas. Barjac. AlÃ¨s. Orgnac l'aven. A7 - BollÃ¨ne (N 19) ruoms aubenas les vans.










 


[image: alt]





Wind Turbine 

Many companies through- out the world have been applying their skills and expertise to the development of renewable energy sources. The number of ...










 


[image: alt]





Wind Tunnel 

(Photo: Marostegui [CC BY-SA 3.0 ... more limited because the higher CLmax ... ultralights combine very large wings with highly cambered airfoils. Because.










 


[image: alt]





Wind Tunnel 

S = Wing area in square feet. P = Engine rated power in horsepower Ïƒ = Atmospheric density ratio. (1.0 at sea level). Total takeoff distance over a 50-foot.










 


[image: alt]





Mexican Wind 

Step left foot Â¼ turn left continue turn step right foot Â¼ turn left step left foot Â½ turn left (you have now completed full turn left). Full turn forward right. 10-12 Step ...










 


[image: alt]





Plan d'accÃ¨s : Camping des Tunnels 

L'A rd Ã¨ c he. D579. D290. D290. D290. D579. D579. D1. D4. D4. D4 salavas. Vagnas. Barjac. AlÃ¨s. Orgnac l'aven. A7 - BollÃ¨ne (N 19) ruoms aubenas les vans.










 


[image: alt]





Probabilistic Analysis of Pressurized Tunnels against ... - CiteSeerX 

fidence in complex finite-element or finite-difference models for ... probability distribution function (PDF) of the system response. (ultimate load) by .... Several theoretical models have been presented in literature for ..... iables and a polynomi










 


[image: alt]





Five Little Ducks (little baby bum) 

The Fruit song for Children. Others : Head, shoulders, knees and toes. (Little baby bum). The Wheels on the bus. (super simple leaming) www.youtube.com.










 


[image: alt]





Little Dunes SandboxTM Little Dunes SandboxTM 

25 oct. 2010 - Toute mise au rebut doit Ãªtre effectuÃ©e conformÃ©ment aux rÃ©glementations fÃ©dÃ©rales, nationales/provinciales et locales. Les produits de Step2 ...










 


[image: alt]





PASSENGERS ON THE WIND Once, there were two little girls who 

May 18, 2003 - This time, it was fatal. The father didn't recognise his daughter and had her educated at a convent, while he took Isabeau, henceforth fortunate ...










 


[image: alt]





VARI-SIZE VARI-SIZE VARI-SIZE - hubbellcdn.com 

TWIST-LOCK y de PATAS RECTAS. 1. NOTICE: For installation by a qualified electrician in accordance with national and local electrical codes and the following ...










 














×
Report About Little Wind Tunnels - Size





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



