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Ducting for Aircraft - Size

To move air in places where moisture may be present, use the ... Cutting ducting to length for installation can be tricky. The fiberglass shell and string will. NAME. 
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H   ANDS ON HOMEBUILDER’S HANDBOOK



Left to right, SCAT, CEET, SCEET, and CAT ducting.



Ducting for Aircraft What you need to know to make the right choice BY DICK KOEHLER



IN AIRPLANES, AIR IS moved around engine compartments via “ducting.” There are four major types of ducting—CAT, CEET (pronounced “keet”), SCAT, and SCEET (pronounced “skeet”). No doubt the acronyms are based on something, but I have never learned what they stand for. Instead, I have memorized the information in Table 1 for selecting the appropriate ducting for my plane. Most homebuilders are familiar with SCAT ducting, usually just called SCAT but sometimes incorrectly called SCAT tubing. SCAT is made from a single layer of red silicone-impregnated ﬁberglass. To keep the thin ﬁberglass material from collapsing, a spiral of highcarbon steel wire is wound inside the duct. To keep the ﬁberglass in place on the wire, a string is wrapped around the ducting on the outside in the “valleys” between the wire ridges. If SCAT is used in an environment where moisture can get to the wire spiral, eventually the wire will rust. For that reason, you never want to use single-wall ducting for any engine induction system. I have seen an engine damaged by rusted bits of SCAT wire getting into a cylinder! SCAT ducting can handle almost any temperature found on a typical homebuilt, except direct contact with an exhaust pipe. To move air in places where moisture may be present, use the double-walled ducting called SCEET for high-temperature use. An inner wall of silicone-impregnated ﬁberglass keeps water off the steel wire and provides additional strength to the ducting. Even though it costs a bit more, SCEET lasts a lot longer in service and is actually a better buy than SCAT for most applications.



NAME



COLOR



CONSTRUCTION



TEMP RANGE



APPROX. $/FOOT FOR 2-INCH ID



CAT



Black



Single-wall



-65 to 350°F



$5.75



CEET



Black



Double-wall



-65 to 350°F



$6.75



SCAT



Red



Single-wall



-65 to 550°F



$6.85



SCEET



Red



Double-wall



-80 to 550°F



$9.25



Note: Sized by inside diameter in 1/4-inch increments; that is, 2 inches = -8.
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For low-temperature applications, such as cabin air or avionics cooling air, you can use the black CAT or CEET ducting. These two types of ducting are otherwise identical to their high-temperature brothers, SCAT and SCEET, except the ﬁberglass is soaked in neoprene instead of silicone and will handle temperatures up to 350°F. WHAT SIZES MEAN…



Ducting generally is sized by its inside diameter in 1/4-inch increments. In other words, 1-inch SCAT is sold as SCAT-4 (four 1/4-inch increments), and 3-inch CAT as CAT-12. However, common sizes range from 5/8 inch to 6 inches from most suppliers that homebuilders use, and custom sizes are available. Odd sizes, such as the 5/8-inch diameter, are labeled by adding an “A” to the designation for the extra 1/8 inch. So, 5/8-inch CEET, for example, would be labeled as CEET-2A. By convention the ducting for avionics cooling uses 5/8-inch nipples, both on the back of the avionics tray, such as on a Garmin 530, and also on the output of avionics cooling fans like those made by Troll, Cyclone, or Ameri-King. Be sure to provide a source of relatively cool, dry air for all your avionics, particularly those with glass displays and high-power outputs like GPSes and transponders, and do your interconnections with CAT-2A ducting. CUTTING TO LENGTH



Cutting ducting to length for installation can be tricky. The ﬁberglass shell and string will



PHOTOGRAPHY BY BRADY LANE



cut easily with a sharp razor knife or box cutter, but the steel spiral wire will require a pair of sharp diagonal side-cutters (dikes). Cutting short lengths of the wire can be hazardous as the cut pieces snap out of the cutters at high velocity with sharp edges just looking for tender ﬂesh and/or eyes. Wear safety glasses, and always cut away from your body (and others). I have seen a piece of SCAT wire imbed itself in a new fabric fuselage. Be careful! On single-wall ducting (that is, CAT and SCAT), after cutting the wire may try to unwind and the end may poke through the ﬁberglass from the inside. To minimize this, cut the wire about an inch longer than the end of the ﬁberglass and bend the wire back ﬂat inside against the ﬁberglass and parallel to the axis of the ducting. This is a difficult job, given the hardness of the high-carbon steel wire. It will require two pair of pliers and a bit of luck. This situation doesn’t occur with the double-sided ducting and is another reason why I favor it. Be sure to capture the



wire with the attaching clamp, for strength, and also tie off, glue down with RTV, or otherwise capture the string so it cannot unwind and allow the wire to move around, which could allow the ducting to collapse. If you have to make your own nipples for attaching ducting, remember that aluminum and steel tubing is measured by outside



diameter, and this ducting is measured by inside diameter, so ﬁtting them together is easy. Besides the 5/8-inch size for avionics cooling, cabin air ducting is commonly 1 inch, 1-1/2 inches, or 2 inches in diameter, and sometimes alternate air/cabin heat under the cowl can be up to 3 inches in diameter. Ducting is usually held on a nipple with a spiral clamp. The all-stainless-steel clamps, such as the Aero-Seal QS 200 series, work well and do not corrode like the clamps found at an auto parts store. Other clamping systems, mostly copied from the auto world, may be used, and in a low-temperature application, even a zip-tie or nylon tie-wrap can be used successfully. Do not over tighten the clamp, particularly when securing red ducting to hot items such as the heat muff on the muffler. If you do, the silicone may bond to the hot stainless steel and become almost impossible to remove. Sometimes a twisting motion will break it free, but often you have to cut the
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Spectacular 18-room, 6,800 sq/ft estate. Open floor plan, wide oak floors, custom kitchen, 3-car garage, 8-seat movie theater, gym, club-style entertainment room, 42 x 44’ carpeted/heated hangar, gated entry, 5 minutes to beach, 1-hr drive to Boston or Providence. 15 Minute flight to Provincetown, Nantucket, Martha's Vineyard or Newport. Among America’s most beautiful airparks!
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To repair large damaged areas, cut out the damaged sections and twist two sections of tubing together to create the length needed and glue with RTV.
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STEP BY STEP



HOMEBUILDER’S HANDBOOK
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TWIST
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B



B



PULL



ducting off and replace it. This can be expensive for every periodic inspection needed on carb heat ducting for example. Resist the temptation to cinch the clamps up tight. The ducting should be supported by clamps (Adel or MS21919 type) in hot areas and can be supported with nylon tie-wraps in cabin areas. If ducting has been damaged by minor abrasion or small holes, it can be repaired using the appropriate color RTV silicone. Just massage the silicone into the damaged area and let it cure. If you are careful, you can even make small patches to ducting. For larger damaged sections, the ducting can actually be screwed together, along the spiral of the wire. Again, I assure the integrity of the bond by gluing it with RTV. However, usual practice is to periodically replace the ducting when it is worn or damaged. I try to keep lengths of the standard sizes around for periodic (annual) inspection time, and I always put new ducting on during engine overhauls and cabin interior replacement. I hope this discussion of ducting has offered a breath of fresh air for you and will help you with constructing or maintaining your aircraft. Richard Koehler has been an EAA member since 1980. He is an active airframe and powerplant mechanic with inspection authorization, a commercial pilot with instrument and multi-engine ratings, and a technical counselor and ﬂight advisor.
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called SCAT but sometimes incorrectly called SCAT tubing. SCAT is made from a single layer of red silicone-impregnated fiberglass. To keep the thin fiberglass ...
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I participate in a number of online forums specializing in amateur built airplane issues and I strongly suggest you do likewise if you're building an airplane!
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