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EAA Technical Counselor: First Engine Run

Give it time to cool between at- tempts. The traditional break-in oil for. Lycoming-style engines has been straight mineral oil, and this may still be a good choice in ... 
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nuts & bolts



technical counselor First Engine Run Follow the manufacturer’s recommendations I S HMAEL FUE NT E S



S



o, all your begging, pleading, and rationalizing has ﬁnally paid off. Your spouse will wear the same tattered sweater a while longer, and your kids will do without shoes for another year. You can have a brand new, or remanufactured, or overhauled airplane engine for that…that…thing…out in the garage. On the big day, the family stands in the driveway, shivering in thin, patched coats, and watches as the big cubi-



cal box comes down on the lift gate of the delivery truck. You rip open the top and there, under the plastic wrap, resplendently clothed in gleaming paint and shiny valve covers, is a fresh horizontally opposed, aircooled engine (or clone thereof). It is so pretty. Some time later (probably longer than you had bargained for) the engine is installed, and it’s time to start it for the ﬁrst time.



Jim Koepnick



It’s a happy day when you use your engine hoist to install a new or remanufactured engine.
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Do Some Homework No matter where you bought your engine, the manufacturer will provide written procedures for the ﬁrst engine start and engine break-in. The Textron Lycoming company has a series of short videos on its website (www.lycoming.textron.com). And Engine Components Inc. (ECI) has an excellent and well-written seven-page treatise entitled “Break-in Instructions” that not only speciﬁes procedures, but also explains the reasons behind them. The break-in period is an extremely important time because a great deal of the total wear that will occur in the engine’s life happens in the ﬁrst hours of operation, maybe even the ﬁrst few minutes. In one sense, that’s good: the purpose of the break-in period is to seat the piston rings and thereby stabilize oil consumption, so some friction and wear are necessary. There are many differences between engines: chrome, steel, or nitrided cylinders; turbocharged or normally aspirated; carbureted or fuel-injected. Any or all of these may affect break-in procedures, so don’t assume that ole crop-duster Bubba, who’s used (and abused) dozens of engines, is the fount of knowledge about your speciﬁc engine. He may never have encountered one like yours. Get the literature from the manufacturer. Read. Study. Understand.



gine design, it is probably signiﬁcantly nose-heavy, which means that it’s that much closer to sticking the prop into the dirt. Even if the tail is tied down, there are other, sneakier, problems. There have been cases where tail surfaces have been damaged or destroyed by run-ups of wingless airplanes. The unimpeded blast of air from the propeller and the resonant frequency of the partial airframe can excite ﬂutter



in the tail surfaces violent enough to trash elevators, stabilizers, or rudders before the engine can be shut down.



Oil Before starting the engine for the ﬁrst time, most manufacturers and overhaul shops recommend some sort of pre-lubrication. The objective is to get oil onto the cam lobes and into bearings before



Airframe Most likely, the engine will have been run for an hour or two at the manufacturer’s facility before it shipped. This will ensure that there are no obvious internal problems and that the engine will run. (Beyond that, assume nothing.) However, most airplane builders will make their ﬁrst engine run in the actual airplane, and this has advantages. It allows all the wiring, plumbing, and controls associated with the engine to be checked at the same time. It’s common to see photos of builders sitting in bare fuselages with a big grin and the engine running. As tempting as it might be, just for inspirational purposes, this is a bad idea. There really is no good reason to start the engine before the airframe is ready, too. A fuselage alone, sans wings and tail, has a much different balance point than the completed airplane. If it’s a tractor enEAA Sport Aviation



119



technical counselor combustion occurs in the cylinders. There are different ways to accomplish this. Various pressurized pre-oiling systems are on the market. They use a small, external pump to push oil through the internal oil passages of the engine. This will certainly get fresh oil to the bearing surfaces on the crankshaft and, depending on the design of the engine, might help the cam and lifters as well. But, as engine manufacturer ECI notes, pressure oiling “does not lubricate cylinders, pistons, and rings.” ECI recommends remov-



ing spark plugs and oiling the cylinder walls directly. Most new and remanufactured engines will arrive with inhibiting oil already on the cylinder walls, but a little more can’t hurt, especially if the engine has been stored for some time. If a special pre-oiling system is not available, it’s common practice to remove a set of plugs and spin the engine with the starter motor until oil pressure shows on the gauge. Overhaul specialist Aero Sport Power recommends this, noting that pressure



should show up within 15-20 seconds. It’s okay to repeat the procedure a couple of times, but remember, 20 seconds is a long time to run a starter motor. Give it time to cool between attempts. The traditional break-in oil for Lycoming-style engines has been straight mineral oil, and this may still be a good choice in many instances. However, the exact oil of choice may change with the speciﬁc engine or the type of cylinder installed. Both Aero Sport and Superior (maker of the XP360) specify mineral oil. ECI recommends Phillips X/C SAE20W-50—a multi-viscosity mineral oil. Lycoming recommends mineral oil for most engines but requires special additives for a few speciﬁc models and speciﬁes ashless dispersant oil for turbocharged engines.



Fuel Put the correct fuel in the tank. Highcompression Lycoming-type engines are designed to run on 100LL fuel. While the octane rating isn’t all that important for the ﬁrst run, the lead content is. Without the cushion supplied by lead, the valve seats will wear quickly. Supplemental type certiﬁcates for auto fuel in certiﬁcated airplanes still call for leaded fuel for the ﬁrst hours of operation, so even if you intend to operate the airplane on leadfree autogas, use leaded fuel during the break-in period.



Check, Double-Check Double-check all the important wiring and plumbing connections. (Believe me, there is a good—sometimes embarrassingly personal—reason for every one of these questions!) Is there oil in the sump? Are the oil cooler hoses tight? Are the fuel lines tight? Are the exhaust pipe bolts tight? Are the propeller bolts tight? Are the magnetos correctly wired? Are the spark plug leads connected in the right order? Are the spark plugs themselves properly installed and torqued? Are all cooling bafﬂes, including the important inter-cylinder bafﬂes, installed and secure? Has all the instrumentation—oil temperature probe tested in boiling 120
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water, CHT and EGT probes checked with heat, etc.— been checked? Any tools left lying on top of the cylinders? Are the brakes bled and operational? Is the airplane really secured? Small chocks may not be enough.



Clear the Prop Once all the answers to the list above are positive and checked by a second person, it’s time to point the airplane into the wind and climb in. That second person can get the ﬁre extinguisher ready…you are about to combine air, fuel, and spark for the ﬁrst time, and you’ll feel pretty bad if it makes ﬁre where you don’t want it and nobody is around to put it out. The ﬁrst start will be made with the engine uncowled. This means air will not be directed in the pattern necessary to cool the engine, so the ﬁrst run will be short. With fuel pressure, a new engine should ﬁre and run easily on the ﬁrst few revolutions of the prop. Watch as the oil pressure comes up and the EGT temperatures start to climb. Some smoke may come out of the exhausts as the oil in the cylinders burns away, and the engine may stumble and run rough for a few seconds as the plugs clear themselves. If it continues to run rough (a Lycoming will run on only two cylinders), check the EGTs and identify which cylinders are not chipping in; then shut it down and troubleshoot. Settle into a 1000-1200 rpm run long enough to let the oil pressure stabilize and the oil temperature start to rise. Surprisingly, the low idle speed is harder on the cam lobes than a faster rpm, so ECI recommends increasing the rpm to 1800. If you have a constant-speed prop, avoid cycling it— lugging down the engine with prop load will put large forces on the bearings and cam lobes. Make a couple of short excursions up to 2000 or 2100 rpm to make sure the throttle works correctly. After three or four minutes, shut the engine down and inspect it for leaks. If you have one of the ever-so-cool recording engine monitors, you can download the data and play with it while the engine cools.



Blue Yonder Time One of the conundrums of a new homebuilt airplane with a new engine is that, while you’d like to work up to faster airspeeds, the engine demands hard work to break in properly. One way of keeping airspeeds down at higher power settings is to increase airframe drag, so remove the landing gear fairings, ﬂap hinge shrouds, and the like. Keep taxi time to a minimum. Extended taxi tests are pointless—once it’s proved the airplane steers and



stops correctly, it’s just extra time with engine loaﬁng. Fast taxi tests and crow hops on the runway, besides being exactly the opposite of what the engine needs, are another bad idea. One of the most difﬁcult things to do in an airplane is ﬂy it accurately when close to the ground. Why try it on a ﬁrst ﬂight? If you, or your airplane, are not ready for ﬂight, do not get on the runway. Get training or get another pilot who is ready, and when the time comes, put the mixture to full rich, apply takeoff power, and ﬂy! It’s much
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Jim Koepnick



technical counselor



A properly broken-in engine increases the odds of trouble-free performance.



safer to feel out the airplane when there’s some atmosphere between it and the ground. A better plan for you, and your engine, too, is to get to a safe altitude (around 3,000 feet above the ground, but not higher than 8,000 feet density altitude) and leave the throttle in so the engine can achieve about 75 percent power and cruise for an hour or two. Leave the prop set at 2600 rpm or so. When it’s time to come down (usually indicated by an undamped tremble in the pilot’s knee), keep the power setting as high as a reasonable descent rate and airspeed will allow. Obviously this will be less than cruise power, but don’t pull the engine back all the way to idle, either. Remember, the idea is to work the engine hard and keep the temperatures up. Speaking of which, don’t be surprised if a new engine exhibits temperatures on the high side of acceptable and goes through a few quarts of oil in the ﬁrst few hours. That’s normal in the break-in period. In fact, it is a good thing because the heat is helping break in the cylinders, and the oil consumption shows the lubrication system is pumping oil where it is needed. Repeat as necessary for 25-50 hours, varying the power settings slightly, until oil consumption is stabilized and temperatures come down into the middle of the normal operating range. A properly broken-in engine is on its way to a long and happy life—per122
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haps thousands of reliable and enjoyable hours. If you do it right, you can avoid a lot of anxiety and save a lot of money. Use it to buy your kids new shoes.



GO DIRECT







Manufacturers’ engine break-in recomendations vary. Check with your engine’s creator for speciﬁcations. Here are some engine resources on the web: Engine Components, Inc. www.eci2ﬂy.com Jabiru www.jabiru.net.au Rotax Aircraft Engines www.rotax-aircraft-engines.com Superior Air Parts, Inc. www.superiorairparts.com Teledyne Continental Motors www.tcmlink.com



Teledyne Mattituck Services, Inc. www.mattituck.com Textron Lycoming www.lycoming.textron.com
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EAA Technical Counselor: Fixing Flutter 

When I throttled back to speed, .... the Saw Millâ€� â€œMoney Has Wingsâ€� . . . . . . . . . . . . . . . . . . . . 21-36721 $15.99. Volume Six. â€œRustler On Wheelsâ€� â€œThe Silver Graveâ€�.
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EAA Technical Counselor: Balancing Act 

gear 4.5 percent to 5.5 percent, the empennage 1.5 percent to 2.5 percent, and additional equipment. 3 percent to ... or 300 lbs of your gear! â–¡ Safety: .... in hand, you can then undertake the familiar exercise ... service life of an aircraft, add
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EAA Technical Counselor: Homebuilt Logbooks 

work. â–¡ Your signature. In addition, the records should contain the following information: â–¡ The total time in service of the airframe, each engine, propeller, or.










 


[image: alt]





technical counselor Engine Baffles 

engine installation that had led to higher-than-normal ... the airframe portion of the engine installation. ... The combustion chamber is primarily formed by the.
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technical counselor Engine Baffles 

bottom of the pistons to help cool them, but let's get back to the air-cooling portion of this discussion. The cooling air for the engine is controlled by â€œbaffling.â€�.
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Technical Counselor: Engine Overhaul 

hours ago, so I knew the complete history and operating conditions of the engine. ... luck with rework of the cylinders at a small shop called. Harrison Engine ...
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EAA Technical Counselor: Pigeons and Lizards 

Pigeons can walk around a statue for hours with toes that point inward. ... Demonstrate your level of commitment to EAA and the freedom of flight. Upgrade your ...
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is clear, retains good optical properties when molded and won't yellow or deteriorate in direct sun. .... Finish sand- ing in stages to about 220-grit. Every once in a ...
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EAA Technical Counselor: Safety Wire Wisdom 

were invented by a mechanic many years ago to make the task of installing safety wire easier and more consistent. Prior, one was supposed to do safety wiring ...
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EAA Technical Counselor: Fix the Hardware 

exhaust attachment nuts, bolts, and studs stay in service way beyond their normal life. Most exhaust systems are made from stainless steel and usually may be ...
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EAA Technical Counselor: Kick the Tires and Light the Fires 

E-mail your TC success stories to [email protected] with TC as the subject. tend under ... black and shiny. These can actually accelerate the deterioration of the ...
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EAA Technical Counselor: Kick the Tires and Light the Fires 

While soap converts grease and oil into a water- soluble fatty acid, detergents attach to the grease and try to pull it off the rubber. This pulling action can lead.
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EAA Technical Counselor: Instrument Panel Do's and Don'ts 

Now that you've decided what you can afford, you've ... com, or to consult any of the professional panel building .... tighten up the spacing on the breakers.
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Technical Counselor: Control Cables 

Considering that there were about 100 aircraft owners and at least 10 airframe ... cables are subject to the stresses of direct tension, accel- eration, and shock ...
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Technical Counselor: Cylindersâ€“A Primer 

the Nickel + Carbide surface is around. 70. However, hardness is not the sole ... ity alloys, and new technologies to achieve both the power and reliability.
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Technical Counselor: Emergency Locator Transmitters 

ing your GPS coordinates and personal contact informa- tion. For this reason, it is mandatory to register a 406 ELT with Cospas-Sarsat. ELT Requirements for ...
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Technical Counselor: 30 Minutes for the Health of Your Engine 

The paper clip will need to be cut out with a pair of side cutters. An alternate approach to using a box cutter is to use a serrated â€œbreadâ€� knife or a hacksaw.
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Technical Counselor: Flight Control Inspection 

Pulleys, cables, ball bearings. RICHARD KOEHLER, EAA 161427. Part of an annual (condition) inspection is to ensure that the flight control system is operating ...
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Technical Counselor: Cylindersâ€“A Primer 

burns and expands. Instead of al- lowing the combustion process to continuously flow and exhaust freely, the piston engine effectively seals the combustion.
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technical counselor The Spring Warm-Up 

in a low-stress environment prior to starting the aircraft engine. Ideally, you will pull the engine through two strokes of each cylinder to assure the engine has ...
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Technical Counselor: It Won't Shut Down! 

Afellow EAA chapter member called me a few weeks ago. He had a problem with his aircraft engine run- ning after the mixture was selected to .... with fuel, the engine will suck that fuel right out and enrich the mix- ture. This can lead to fouled ...
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technical counselor The Spring Warm-Up 

in a low-stress environment prior to starting the aircraft engine. Ideally, you will pull the engine through two strokes of each cylinder to ... This is because the combustion process deposits moisture and corrosive .... Step 4: Check Your Logbooks.
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technical counselor Hand Propping Gone Bad 

weeks later and the engine wasn't turning over. I got back in the plane for another try. Still nothing. nuts & bolts technical counselor. Hand Propping Gone Bad.
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technical counselor Hand Propping Gone Bad 

was at the airport except a couple of the staff at the far end. I was strapped ... have a lot of trouble untying it after .... Should the engine start inadvertently, or if the.
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