Frigid Flying

Most regions of Canada face winter operating conditions that require pilots to go beyond simply starting an aircraft

and flying it away. The same can be said about much of the northern US, yet many light aircraft manufacturers don't

comprehensively address this issue in their various operating manuals. For example, some operating hand books do

not give a temperature below which preheating of the engine is necessary, and others do not state that an aircraft is

untested below a specified temperature. In fact, the Federal Aviation Regulations under which light aircraft are

certified do not require some aircraft to meet specific standards for cold weather operations. Considering that a

single cold start can cause wear equivalent to 500 hours of normal operation, and an even colder start can cause

serious damage immediately, perhaps cold weather operating deserves more attention. In my own experience a few

years ago as an operator of a maintenance organization in Whitehorse, Yukon, I found that most local owners and

operators knew about cold weather operations as a matter of course. New arrivals and those passing through,

however, sometimes got themselves into trouble. In one instance, a brand new Cessna 207 was being ferried to an

operator in Alaska via Whitehorse. On the morning of departure the temperature was about -30 °C and the pilot

elected to try and start the aircraft cold without preheating it. I don't know how the pilot got the thing started in

the first place, but start it did. After a bit of a warm-up, the forty-hour- old engine began to make unusual clunking

sounds and the oil pressure began fluctuating madly. The pilot shut down the shiny new airplane and we towed it to

the hangar where we removed the oil screen and found it full of various types of metal. When the engine was later

torn down at the factory it was discovered that the clearances around the crankshaft had tightened so much at this

low temperature that it was easier for the front bearing to break loose of its locating dowel and spin in the crankcase

than it was for the crankshaft to turn inside the bearing.

Engines

So what can pilots and AME’s do to prevent similar cold weather disasters from occurring? When starting a piston

engine one of the most important things to know is what temperature the engine should not he operated at. Find

out what the cut-off temperature is for the aircraft in question and at what temperature ranges it is wise to preheat.

Engine manufacturers offer some information in their service letters, but these can be somewhat ambiguous at times.

A good rule of thumb is, to preheat (a piston aircraft) anytime the outside air temperature (OAT) is below 0°C and

definitely when it is below -10°C. In the old days when there was no electricity available near a parked aircraft, a

pilot would drain the oil from his engine as soon as it was shut down. The container of oil was placed near a stove

overnight making it good and hot to pour back into the engine in the morning. This may have worked in old engines

where clearances and tolerances were fairly loose, but in modern power plants this is not entirely sufficient, nor

realistic. Modern engines often have miniscule tolerances and as temperatures change dramatically so too do the

clearances between parts especially those made of dissimilar metals. For instance, aluminum expands more when

hot, and shrinks more than steel does when cold. An aircraft engine with a steel crankshaft supported by an

aluminum alloy crankcase, such as the Continental 10-520, has a minimum crankshaft clearance of 0.0018 at room

temperature. In a new engine built to this tolerance, that clearance becomes zero somewhere around

-25°C. Even at slightly warmer temperatures, clearances can become so small that there is no room for oil to be

pumped in where needed. This causes bearings and crankshaft to be scuffed from lack of lubrication. Likewise,

pistons are generally made of aluminum working inside steel cylinders. When cold the clearances actually increase so

you may think, "No problem." Well, on initial start-up you would be right, but the piston is instantly heated by

combustion and is not exposed to the same blast of cold air that the cylinder is, and aluminum heats up and expands

much faster than steel. What happens shortly after starting is that the piston expands faster than the cylinder

causing scuffing, particularly at the top end of the cylinder. There are a few approved engine preheat systems …

