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MIXTURE



CONTROL By Mial E. Baldwin (Courtesy Hartford, Connecticut EAA Chapter 166)



IXTURE CONTROL IS one of the most important items in the operation of aircraft engines. The mixture referred to is the ratio of fuel to air that is compressed in the cylinders and then ignited by the spark plug at which point it should burn evenly during the power stroke. Gasoline engines require about 15 lbs. of air to bum one pound of gasoline completely. Certain conditions may require the use of a mixture either richer or leaner than this theoretically perfect mixture. Useful mixture ratios are between one to 11 and one to 16. They are usually expressed as decimal fractions: for example, one is divided by 12, equalling 0.083:1 (0.083 lbs. of fuel to one pound of air). It is the carburetor's job to atomize and mix the fuel with air in the correct proportion. If the mixture is too lean, the engine may operate rough with sudden cutting out or backfiring, detonation, overheating, or loss of power. Avoid lean mixtures, during near maximum engine operation. Always follow the manufacturer's recommendations. However, leaning is usually effective above 5000 ft. Also, above 5000 ft. an unsupercharged engine is capable of developing only about 75 percent of its power so that cylinders are operating at lower temperatures which make it less likely that improper leaning techniques will cause trouble. Forgetting to push the mixture control in after descent to lower altitude and before applying full power could result in serious damage to the engine from detonation which is the spontaneous explosion of the unburned charge in the cylinders after normal ignition. It can result in distorted piston heads, broken rings, and collapsed valve heads, and lead to complete engine failure. The best way to



from the cockpit through sound or engine roughness. Pre-ignition can be equally as damaging as detonation, and is the firing of the fuel-air charge in advance of normal spark ignition. It is caused by some incandescent part or particle in the combustion chamber which serves as an igniter similar to a glow plug. Pre-ignition may start detonation and detonation may start pre-ignition. Both occur at high engine temperatures which usually are the result of improper fuel to air ratios. Taking off at full power with the mixture "full rich," you are assured of the best combination of power and cooling. The additional fuel in a rich mixture during maximum power operation helps to cool the engine. An excessively rich mixture at high altitudes where engine cooling is not required will result in a reduction in the power and the worst effect will be fouling of the spark plugs. The excessively rich mixture will cause the spark plug to operate below its designed temperature range, which, in turn, results in deposits of lead and carbon to a point where the electric current will flow through the deposit rather



prevent detonation is to follow the engine operating



and endurance. Improper mixture control, on the other
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instructions carefully since it usually cannot be recognized



than sparking. A fuel/air ratio of .067 is considered the mixture which will cause any gasoline engine to run the hottest, whereas .080 is known as the "best power" mixture and is that ratio at which the most power can be obtained for any given throttle setting. One of the big problems in the design of gasoline engines is maintaining the same fuel/air ratio in all cylinders. Theoretically, fuel injection provides better control by injecting fuel into the intake manifold and mixing it with the air just before it enters the cylinders. A proper mixture provides smoother engine operation, more power for a given power setting, and the best range hand, can soon ruin an aircraft engine.
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