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YO UR ENGINE FEELS COLD TOO! by Jay P. Wickham President Mattituck Aviation Corporation Airway Drive Mattituck, LI, NY 11952



(Editor's Note: Jay Wickham is president of Mattituck Aviation, a highly respected overhauler/rebuilder of aircraft engines since 1946. With the arrival of the winter flying season, those of us in the upper half of the nation are again faced with the problem of starting our aircraft engines on cold mornings... without damaging them in the process. We know how . . . with pre-heat. . . but does everyone know why that heat is so necessary. In this timely article, Jay Wickham provides the answer.)



the least likely to congeal to the point of restriction of oil flow. This is the result of the integration of viscosity index improvers with the basic make-up of the oil. Therefore, these types of lubricants are less prone to cold-congealing than the previously mentioned straight oils. With the premise in mind that any oil is subject to thickening when the temperature associated with the situation is extreme cold, let's look at where this congealing occurs, what the effects might be and how we can minimize our exposure to subsequent engine damage as a result. Today, almost all engines are equipped



with an oil cooler of some sort. This is a prime spot for trouble to start. There are basically two types of oil coolers: the congealing type and the non-congealing type. Hence, the word congeal takes on a more specific meaning. All of the Lycoming powered aircraft, with the exception of a very few installations, utilize a congealing type oil cooler and, no, there is not a suitable alternative at this time. On the other hand, Continental engine owners have a choice for the most part. A non-congealing cooler is one that incorporates a passage so that engine oil is continuously flowing through the



e are all guilty of attempting to start an engine during extremely cold weather with inadequate pre-heat or perhaps no pre-heat at all. Whether it be time, absence of heating equipment, border-line temperatures or all of the above, this has probably happened to you or someone you know. Let's explore some of the essential components which are affected and see how, if not properly addressed, they can result in an unpleasant experience. The first and most widely accepted problem is that of the lubricating oil and its viscous properties. The straight weight SAE type oils are not widely used except for initial break-in of newly overhauled engines and cylinders with their associated new piston rings. Of all the oils, the straight weight are the most likely to become so viscous that they will not flow freely through oil lines, oil coolers or oil gallies inside the engine. The A/D (ashless dispersent) oils, which in the multi-viscosity mode, are SPORT AVIATION 65



cooler from the initial start-up, but only through part of it. This warms the adjacent passages containing colder oil, allowing it to flow freely as the engine oil heats to a point of closing the thermo by-pass, which then forces all of the oil to flow through the cooler and circulate throughout the engine. Conversely, in a congealing type cooler, there is no warming engine oil associated with the cooler operation until which time the oil temperature reaches the point necessary to close the thermo by-pass valve, forcing unheated, possibly congealed oil, directly into the engine. A very good reason for pre-heat. The engine may seem to be running normally and warming up nicely, but at the same time may sustain serious damage from lack of lubrication due to restrictive oil flow from congealed oil in various places within the engine. In many cases, this will not be detectable by pressure and temperature readings. Our assumption that we have ample oil pressure in all parts of the engine is only that, an assumption . . . unless we have made fully sure our pre-heat procedures are adequate for uniform warming of the engine. We may see oil temperature and oil pressure readings that are completely erroneous. These readings can foster more expeditious ground running and premature take-offs. The unpleasantness of it all. First and foremost concerning cold weather operation are the manufacturer's recommendations. They should be read, adhered to and, if not fully understood, questioned. Second, the pre-heat techniques we use when the temperature is at or near the prescribed temperature for such should, in respect to oil, be somewhat focused, i.e. oil cooler, lines to the cooler, to the gauge, oil sump area and oil filter. An article I once read mentioned a very good point. Most oil lines are "lagged" with an insulating material which does just that - insulates very well. These lines may take a longer period of time to disperse congealed oil than even a sump with 10 quarts of oil in it. As we are directing our thoughts toward heat, some may believe that if a little is good, a lot should be better . . . WRONG! Use caution when directing concentrated high temperature air on non-metallic material contained in the nacelle area. Directing this heat toward electrical wires, seal areas, hoses, belts, baffle rubbers, etc. may hasten the pre-heat process, but be more than just economically damaging in the long run. Usually, 20 to 30 minutes of pre-heat will do the trick. The air should be forced 66 DECEMBER 1989



John McDonald of Windom, KS built his own VW-powered preheater out of plastic pipe, appliance tubing and duct tape.



up from the bottom, through cowl doors, to reach the oil filter, sump area and intake manifold, and from the front or top to reach cylinders and cooler. Rotation of the engine during this period (idle cut-off, mags off) will aid the process. Extreme care should be taken when the attempt has been made to start without success. Residual fuel, in the air box or dripping on the ground, can be ignited by "red" hot burner can flakes blown from the heater. After the engine has been heated, normal starting procedures should be appropriate. A fire bottle and another pair of hands are always a good idea for cold weather starts. Once the engine is started, idle rpm should be observed for at least 5 to 10 minutes. Yes, you're right. . . this does take longer and does not produce as much heat as running the engine at 1000 to 1200 rpm, but we have other things to consider here. Oil pressure heads the top of this list. It may take as long as 45 seconds for the gauge to indicate the presence of any pressure at all. After 45 seconds, one might begin to consider shutting the engine down at about the one minute mark. The absence of pressure in extreme cold usually indicates that one of the areas we have previously discussed may still have congealed oil restricting this flow (i.e., cooler, lines, oil pressure line to gauge or oil filter). More pre-heat! Another very important reason for the intially low rpm setting is the fact that although we have an oil pressure indication, oil has not yet reached all of the lubricated areas. Some parts of the engine are bathed in "slung" or splashed oil. It is very difficult to splash a liquid with the consistency of honey. Even in normal operating temperatures of 50



degrees F to 70 degrees F, some engine configurations may take from 10 to 15 minutes to produce oil flow from rocker arms to valve stems. Piston skirts, unless lubricated by direct pressure nozzles aimed at the piston for cooling, rely on splash oil and oil mist produced by other rotating parts in the engine. In the absence of hot or warm oil mist or splash, higher rpm settings may produce premature wear and/or damage. Another pitfall associated with high rpm warm ups and piston skirt clearance is the fact that some parts expand before others and at a different rate. With a high power/heat producing run up, the piston can actually expand at a much higher rate than the cylinder wall so as to actually touch it. This, coupled with the lack of a sufficient lubricating film and a cold engine, can cause seizure of the piston within the cylinder. One more place for congealed oil to hide is in the dome of a constant speed propeller. After adequate warm up from both pre-heat and subsequent engine running, proper exercising of the propeller prior to flight will purge this area as well. Oil is the blood of your engine and should be treated accordingly. It is normally recommended to pre-heat below 20 degrees F and use common sense and caution to 35 degrees F. Winterization kits are available for most aircraft and should be utilized as directed by the manufacturer. Engine heaters, for oil and cylinder heads, are also available and well worth investigating the applicability to your aircraft engine. Remember - your engine feels the cold too!
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