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Building Basics: Pitch and Power

building a kit airplane, the designer has worked with a prop manufac- turer to develop a choice of â€œopti- mumâ€� props. If that's the case, you simply have to pick a ... 
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Nuts & Bolts



Building Basics YOU’VE PUT IT OFF LONG 35-pound propeller off a enough. If you’re ever going Cessna may throw a hometo fly the beast that’s taking built’s weight-and-balance over your hangar, you’re out of kilter, while a 15How to choose a prop for your airplane going to have to choose pound wooden prop your prop one of these days. wouldn’t. You can also GREG LASLO Fortunately, folks will have a wooden prop cuscome out of the catacombs tom-made for your airframe to help—folks who may not know something else or using an alter- at a fraction of the cost of a new any more about propellers than you nate engine, you’ll have to do some metal prop—and built to suit your do. Take the guy next door. He homework. needs exactly. insists he’s got the perfect one hangThe first place to start is finding a But wood is not perfect. Wood ing on the back wall—he’ll make similar airplane that has a recom- props shrink and expand with the you a deal. Someone from your EAA mended prop. Pick one with the temperature and humidity changes Chapter incessantly sings the same engine you’d like to use, the of the seasons. That means you’ll virtues of his 72-by-52 prop. And same cruise performance, and the have to re-torque the mounting there’s the couple you met at a local same climb performance and then bolts regularly—at least every 50 fly-in that had a newfangled wood- check what’s available. You can also hours or in the spring and winter. core propeller that you’d never seen ask other builders of your type (via Flying through heavy rain may chip before. What to do? the varnish that protects the wood There’s a lot that goes into choosprop from the damage moisture can ing a prop—the engine’s horsepowcause. A wood prop, though, is as er, the prop rpm, the aircraft size, airworthy as it looks, says Don and what kind of flying you plan on Rowell of Sensenich Wood doing. Dive too deeply into this subPropeller. If there is no visible damject, and it can get confusing quickage, you’re generally good to go. ly, especially for a new homebuilder That makes annual inspections relawho just wants to know how to get tively easy. his or her airplane off the ground. Inspections are a little trickier on Choose wrong, and all you have is a metal props. Metal can corrode from piece of art to hang in your work- type club meetings, newsletters, fly- the inside out, so asking a prop shop shop or above the mantelpiece. ins, or online bulletin boards) and to do some non-destructive testing For simplicity—and frugality— EAA Technical Counselors for their may be necessary at some point. we’ll assume you’re looking at suggestions. But if those results Metal is nearly twice as heavy as fixed-pitch propellers; you’ll save aren’t satisfactory, you’ll have to wooden or composite props, but constant-speed props for another pick and choose on your own, with with that weight comes durability day. At its most basic, choosing a a lot of help from the different prop and a bit better performance. A prop isn’t too difficult. Props are manufacturers. In doing so, you’ll wooden prop of comparable size is matched to the engine first and be making three basic choices to about 2 or 3 percent less efficient foremost. If those two don’t work match dream to reality. because of its thicker airfoil, well together, you’re not going any1. Choose a material. You have although new designs for woodwhere. And chances are, if you’re three basic choices: wood, metal, core/composite blades are more building a kit airplane, the designer and composite. Wood is light, svelte and efficient. has worked with a prop manufac- durable, and inexpensive—between Composite props come in two flaturer to develop a choice of “opti- one-quarter to one-half the price of vors: high-performance, constantmum” props. If that’s the case, you a metal prop. As a result, it’s a popu- speed props typically used on aerosimply have to pick a climb, cruise, lar choice for homebuilt aircraft. batic airplanes, and fixed-pitch or or combination prop from those Because homebuilt aircraft tend to ground-adjustable props designed suggestions. But if you’re building be lighter than production aircraft, a for smaller aircraft, including ultra-
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Props are matched to the engine first and foremost.
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lights and light-sport aircraft. The latter are often matched with Rotax engines. They’re more durable and show fewer nicks, which is particularly important if you fly an aircraft with a pusher configuration, and they produce comparable performance to other prop materials with very little maintenance. However, re-torquing a carbon prop every 20 hours is a good idea. Most carbon-fiber blades work best on 100-mph airplanes, such as the RANS S-7. Those props aren’t always suitable for high-performance airframes, such as Lancairs or Glasairs. While they work well with low-rpm automobile engine conversions, most aren’t appropriate with direct-drive engine configurations, such as Volkswagen conversions. In those situations, the stiff blades can’t dampen the vibration of the engine, says Daryl Heinemann of Warp Drive Propellers. Whichever material you choose,



consider a certificated engine-propeller combination. This gives your new homebuilt a 25-hour Phase I test period. If you select an uncertificated combination, you’ll have to log 40 flight hours in your approved flight-test area. The shorter time is a nod to the fact that certificated combinations are known to be reliable, workable solutions. 2. Choose a length. Two things will go wrong if the prop is too long for the engine. First, if it’s really long, it could hit the ground. Measure the distance from the prop hub to the ground, and subtract 9 inches. That’s the longest prop you should consider using. If you’re flying a taildragger, remember the nose drops as the tail comes up. Measure accordingly. Hanging too long a prop will also affect performance. If the tip speed exceeds about 850 feet per second (fps) for wood or 950 fps for metal, it is approaching the speed of



sound, and will give off a distinctive cracking sound above the normal engine noise. It’s unnecessarily noisy, which isn’t neighborly. Engine manufacturers recommend an engine rpm for normal operation. If the prop is too long, it’s bad for your engine, and potentially for your health. The engine has to work harder to turn it, which overstresses your powerplant and can reduce the time between overhauls (TBO). It may also mean you’re not producing enough thrust to reach rotation speed on takeoff, which is just as likely to shorten the life of your airframe. That said, too short of a prop isn’t such a good idea, either. If there’s not enough prop out front, the engine will turn too easily and will exceed the manufacturer-recommended speed, which also isn’t a good idea for engine longevity. If an engine requires a longer prop than the airplane is capable of turning—
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because of ground clearance, for example—you can go from a two-blade to a three-blade prop. The length in inches will be the first number given in the size of a prop. For example, a 72-by-52 is a six-foot-long prop. 3. Choose a pitch. If you’re building an airplane, you’ve probably already analyzed why you want it and what you intend to do with it. And, you’ve already thought about where you’re going to put the airplane when it’s done. Those are important considerations when choosing a prop style because most of your performance will come from the prop. “Generally, we’ve got something that fits their needs,” says Sensenich’s Rowell. “If they want more climb, we’ll prop them that way. If they want more cruise, we’ll prop them that way.” That’s the “big trade” in fixed-pitch prop performance—climb versus cruise. You can either emphasize short-field performance or cruise performance. Or you can compromise with a standard prop. The less pitch built into the propeller (the lower the second number—”52” in the 72-by-52 prop) the more the prop “grabs” the air. The result is better climb performance. That number also means the number of inches forward the prop blade will move with each rotation. The higher the number, the better the cruise performance. (See the Pitch Selector Chart.) There are limits to the amount of climb performance you can get out of your aircraft. Just as too long a prop can over-torque an engine, too little pitch can, too. With a lowpitch prop, the engine grabs too thick a chunk of air. 92
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TABLE FROM FIREWALL FORWARD, BY TONY BINGELIS



Building Basics



Wood and composite blades can also be set into ground-adjustable configurations in some light-sport aircraft. Unlike fixed-pitched props, where you choose your medicine and live with it, a ground-adjustable prop allows you to set your pitch preference and adjust it later if your mission changes. “It’s the best of both worlds,” Heinemann says. “Each engine runs a little different at different temperatures and altitudes. Situations change, but you don’t have to change propellers.” Per dollar, your choice of prop is going to affect your aircraft’s performance more than anything else,



and it’s going to determine how well your aircraft meets your expectations. If you’re building a kit or restoring an antique, you’ll have a lot of guidance as to what propeller to choose—most likely propellers designed specifically for that airframe. If you’re scratch building or building a less-popular kit, the choice won’t be so plain and simple. In that case, you’ll need the help of other builders—EAA Technical Counselors and reps from engine and propeller manufacturers. But with a basic understanding of how propellers work, you’ll be able to find a solution to meet your needs.
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Building Basics: Electrical System Basics 

an electrical system is relatively complex, this how-to guide tackles the electrical foundation of ... tube and stall detection vane, and then ... feature dual alternators, dual voltage regulators ... George Wilhelmsen holds a commercial certificate 
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Building Basics: Roundabouts 

it's important to use the right wash- er for each job. A typical ... A field guide to aircraft washers. Greg Laslo ... even Friday-night dirt-track car-rac- ing guys use AN ...
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Building Basics: Spark Plugs 

to more than $50, and eight to 12 plugs per engine, spark plugs become ... the surface areas in the combustion chamber exceed a critical limit or if the spark plug ...
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Building Basics: Riveting Techniques 

As with all other facets of riveting, practice using this tool on scrap that is identical to the material you ulti- mately want to work on. It takes practiceâ€”and patience.
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Building Basics: Gauging Aluminum 

ist in nature as a free metal, but aluminum oxide, the raw material needed to produce .... Weight & Balance. â€¢ Inspection & Testing. NON EAA MEMBERS $389.
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Building Basics: Making Holes 

holes in wood or building materials. ... ing holes or drill larger holes in two .... Black. 3/16. Brass from drilling into an underlying structure that doesn't need a hole.
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Building Basics: Corralling Cable 

Affordable! More features, less cost. Just add a GPS/COM & transponder ... Visa/M.C., call (804) 353-1713. Fax 359-2618. SI-FOLD. DOORS! 507-426-8273.
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Building Basics: Fatigue 

HTP lets you get precise, professional results on any critical aircraft weld. America Inc. EAA03. HTP is your source for Migs, TIGs, Auto-Darkening. Helmets and ...
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Building Basics: The ELT-Past and Future 

The problem with the 121.5 frequency and the legacy. ELTs that provide signals to it comes down to one issue: reliability. There are problems with false alarms, ...










 


[image: alt]





Building Basics: Stress Risers 

STRUCTURAL FAILURES OF AIR- craft components are always severe and often costly both in material and life. The most common component failure is a.
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Building Basics: Wire Size 

Home Depot recently for about $35 in the aisle that has the material for installing computer and cable TV coaxial cable. With this crimping tool you can also buy a ...
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Building Basics: Tube Talk 

"Big deal," you might say. "What makes it so versatile, and why are steel tube fuselages made of the stuff?" We don't need to know about how steel is pro-.
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building basics Fasten-ating 

Tension pulls on the bolt; shear forces try ... yet in a double-shear situation, where it is supported in ... the tensile strength (measured in pounds per square inch,.
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Building basics: Pushrod Secrets 

Mark the rivet hole locations on a piece of masking tape and trim it to a butt fit. Then wrap it around the end of the tube, which has been cut with a tubing cutter to ...
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Building basics: Pushrod Secrets 

then mount the plugs in each end with six high-strength blind rivets spaced evenly around the circumfer- ence of the tube. Here's potential trouble. It's tough.
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Building Basics: Cable Corral 

BUILDERS USE MANY FASTENers to connect the parts and pieces of their airplanes, and one of the handiest is the ubiquitous nylon tie wrap (or cable tie/strap) ...
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Building Basics: Lecture Circuits 

course along the wiring diagram to ensure every connection is ... Katie, bar the door. The system that causes the ... bell-shaped object. The former is an in-line ...
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Building Basics: Composites 

structural sand- wich. For exam- .... full benefit of its adhesive propertiesâ€”without adding unnecessary ... Cut and sand composite materials with care because ...
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Building Basics: Safety Dance 

that it can't fall off the plane in flight. Several different methods are used to secure aircraft hardware: safety wire, cotter pins, self-locking nuts, and lock washers.
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Building Basics: Aircraft Fabric 

TAPE IS CUT. â€” -/ON 45"ANGLE ... FINISHING TAPE CUT. EL 10 SELVASE EPGE .... Finishing Tapeâ€”A strip of fabric cut normally with a pinked (serrated) ...










 


[image: alt]





Building Basics: Gauging Aluminum 

RESISTANT SANDWICH. A VERY THIN COATING OF CORROSION. RESISTANT .... money can buy. It doesn't cost any more than old-fashioned methods and it ...
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Building Basics: Fundamental Security 

in a pattern, such as a square or triangle, and when you must safety parts in an electrical sys- tem where accessibility or frequent removal makes the double-twist.
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Building Basics: Riveting Equipment 

Rosie the Riveter used during. World War II. Designers have made some progress in rivet gun ergonomics and reduced the vibration in bucking bars to enhance ...
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Building Basics: Clear Objective 

dowâ€”after that, even, if you can get away with it. That said, don't .... Silicon, such as Dow Corning. RTV sealant, will weatherproof the window seams. Mesiarik ...
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