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technical counselor Engine Baffles Make sure they’re working properly R I C H A R D KO E H L E R , E A A 1 6 1 4 2 7



T



he other day I worked on a recently overhauled engine to track down a couple of nuisance oil leaks. In the process I also noticed a problem with the engine installation that had led to higher-than-normal cylinder head temperatures (CHT). Let me share some of this with you, because most builders are responsible for the airframe portion of the engine installation. Having this information may help you solve the problem as you build. It is extremely important that the engine baffling fit tightly and force air through the cylinder cooling fins. About 12 percent of the energy from the combustion of avgas is rejected from the engine through its cooling systems. On our modern aircooled engines, about onethird of that heat comes out through the oil, and twothirds is rejected by the metal cooling fins on the cylinders. The lower half of a cylinder (the part closest to the engine case) is steel and forms both the bearing surface of the inner cylinder, where the piston and rings do their thing, and a cooling surface on the outside where fins about 3/4 inches long have been machined around the entire surface. These fins actually don’t reject that much heat since they don’t get that hot, because the combustion process occurs near the top of the cylinder where the aluminum fins are located. If your piston rings are not well seated (broken in) and allow hot combustion gases to leak past, then the steel fins can get very hot, so much so that the paint can scorch in extreme cases. If you have such blowby, it can also scorch 86



JANUARY 2009



the oil to the inside of the cylinder walls and glaze them to the point that the rings will never seat, but that is the subject of another article. The top of the cylinder, known as the cylinder head, is made of a special cast aluminum and is attached to the cylinder barrel by heating the head while cooling the barrel and then simply screwing them together! This close contact both leads to better heat transfer and limits the maximum temperature that the head can handle, since the aluminum expands more with heat than steel. If the head gets too hot, it can literally come loose, with disastrous results.



Most of our engine installations bring cooling air in through the cowling above the engine and then direct it down over the cylinders.



The combustion chamber is primarily formed by the aluminum head and the aluminum piston, with minimal area on the sides from the steel barrel. The aluminum head has deep (up to an inch and a half) fins cast into it that wrap around its entire surface but are most dense and deep on the exhaust port side, where it has the most heat to reject. The piston has fins cast into the bottom of the top surface for engine oil to contact and remove heat. On high-performance engines, oil is actually sprayed on the 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 “baffling.”



This baffling is usually made from a corrosion- and crack-resistant alloy of aluminum, usually 6061. Do not use the 2024 aluminum that you probably used for the aircraft structure. The heat and vibration environment of the engine compartment will rapidly cause 2024-T3 to corrode and crack. Most of our engine installations bring cooling air in through the cowling above the engine and then direct it down over the cylinders. This is known as downdraft cooling. It can be theoretically argued that running the cooling air in the opposite direction, from the bottom up, would provide more even cooling, since the exhaust port is on the bottom, but the mechanics of bringing the air in below the cylinder, up through the cylinder fins, and then back out the bottom create a lot of sealing problems, and so it’s usually not done. The Piper Turbo Lance and the Globe Swift use this system, but it is complicated and a high-maintenance item, so most of us use downdraft cooling. The baffling system creates an air plenum, sealing all the edges as much as possible, directing all the air possible around the cylinders, ideally in the closest possible contact with the fins. To maximize cooling and to cool the cylinder evenly, the cylinder baffles must wrap around the bottom of the front and back cylinders to keep the cooling air moving through all of the fins. To keep these wraparound baffles from opening under high airflow, some sort of connecting device is usually installed between the front and back cylinder baffles. There are actually two baffles for each side, one of smaller radius for the portion of the cylinder barrel that is steel and one of larger
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technical counselor diameter for the aluminum cylinder head. These baffles are designed by the airframe manufacturer (you, as a homebuilder). Between the cylinders are “intercylinder” baffles, which are provided by the engine manufacturer. The “connecting device” for the unique airframe baffles varies by airframe manufacturer. For instance, on older Mooneys, the baffles are flanged, and a threaded rod goes between the front and back and is tightened with high-temp 6/32 nuts on each end. The outer rod on the aluminum head portion must be joggled so that it does not rub on the cylinder head oil-drain tubes. On later Mooneys, a long hooked wire with a spring on one end is used. The hook Between the cylinders are “intercylinder” baffles, which are provided by the engine is laced through a hole in both baffles manufacturers. The “connecting device” for the unique airframe baffles varies by until it compresses the spring enough airframe manufacturer. to hold the baffles closed. Other installations simply use safety wire. (Again, the wire on the outer baffle, the one around the head, must be held away from the oil-drain tubes. I use a split piece of 1/4-inch rubber hose). If these “connecting devices” are missing, you can expect significantly higher CHTs, particularly at higher speeds. At high speed, the high-velocity pressurized air from the upper cooling air plenum can blow these baffles away from the cylinder fins, causing the cooling air to exit the slots between the cooling fins and dump straight down to the area below the engine and out the cowling. If you have higher-than-expected CHTs, I suggest you check your plane for these connecting devices. This is what happened to the engine I was Baffling is typically made from a corrosion- and crack-resistant alloy of aluminum. Don’t inspecting. The engine had been use the 2024 aluminum you probably used for the aircraft structure as the heat and overhauled and reinstalled without vibration of the engine compartment will rapidly cause it to corrode and crack. them. If you are missing the “clamps,” you should find the proper parts for your plane and production aircraft as well as a homebuilt. install them, which is often quite complicated because of everything else running through the area. You may have Richard Koehler is a former associate professor of aerospace to remove the intake tubes and exhaust system. On a sciences at the University of the District of Columbia and has homebuilt, you could use .032 safety wire, but be careful been an EAA member since 1980. He is an active airframe that it does not rub on the oil-drain tubes. and powerplant mechanic with inspection authorization, a You will probably have to drop the lower cowl to commercial pilot with instrument and multi-engine ratings, inspect for this discrepancy, which could be found on a and a technical counselor and flight advisor. 88
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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: 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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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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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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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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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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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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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.
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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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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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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 ...










 


[image: alt]





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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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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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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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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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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In an article titled. â€œFilm-Assisted Fatigue Crack Propagation in Anodized. Aluminum Alloysâ€� published in the Journal of Materials. Science Letters, Volume 14,.










 


[image: alt]





Technical Counselor: Tips to Improve Tire Life 

increase the amount of runway needed to get airborne, potentially threatening your .... tires have a stripe or dot, usually yellow or red, to indicate the light spot.
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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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