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FUEL, FUEL SYSTEMS AND LEANING



Fuel and fuel systems are important considerations in light aircraft safety. Fuel-related engine failures account for approximately 10% of all forced landings. Typical cases of fuel and/or fuel systems related engine failures included water or sediment in the fuel, clogged filters, strainers and screens. Other causes reported were plugged fuel vents, or some type of blockage in the fuel system, and improper leaning. Sometimes the use of the improper grade of fuel will cause the engine to quit. We should also mention fuel exhaustion. The three main "grades" of fuel used to power lightplanes are 80/87 (red), 100LL (blue) and 100/130 (green). Common fuel systems are either gravity-feed (high-wing) and/or fuel pump (low-wing) types. Strainers are utilized to ensure that the fuel is clean and rains are provided to test for water and sediment. The strainer also provides visual means to check color for proper octane rating. In an earlier series of two Cockpit Classroom articles, we included aircraft fueling plus a brief history of fuels leading to the production of AVGAS. Aviation fuel is similar to other petrol type fuels, however, AVGAS possesses some important differences. First of all, AVGAS must vaporize at a low temperature to provide efficient combustion and to help in starting the engine. If the vaporization rate is too high, vapor locks can form in the fuel lines. AVGAS needs to be free of any compounds which could do harm to the engine, i.e., corrosives (acids, alkalis), sulphur, dirt, water, etc. Fuel tanks should be filled after each day's operation; otherwise condensation will result allowing water to condense in the tanks. Full tanks will also reduce the chance of explosion in the event of a fire. Remember, it is the fuel vapors that ignite and not the raw fuel.



Previously we mentioned that AVGAS is available in three main grades. Pilots need to be aware of the fact that the grade of a fuel measures the combustion stability or its "antiknock" rating. The lower the grade of fuel (for example, 80/87 octane), detonation can occur at relatively low manifold pressures. When the grade (octane) of fuel is increased, combustion of the fuel/air charge remains more stable at higher manifold pressures. (Fuel grade is indicated by performance or octane rating.) The 80/87 octane rating means that the lower number — 80 — is the octane rating at a lean mixture; whereas, the 87 means an octane rating at a rich mixture. The grade of fuel controls its resistance to detonation and quantities of lead and fuel additives are used to reduce the amount of lead deposited in the cylinders after combustion. The higher the grade of fuel, the more lead and additives (scavenger agents) are contained in the fuel. In the event a fuel of a lower grade is used in the engine by mistake, possibility of detonation, even at low power settings, is increased. Any time detonation is allowed to continue, there can be a rapid progression toward engine failure. Leaning Jim Vitte, who assisted me with the write up on carburetor icing in the October 1987 Cockpit Classroom article, is back with me again. Jim is a highly qualified aircraft A&P who works on general aviation aircraft and airline types. Jim and I had some interesting discussions regarding proper leaning procedures, which we wish to share with you. To start our presentation about proper leaning procedures, I asked Jim to explain the purpose of leaning an aircraft engine, a simple question. His response was: "The main reason for leaning is to adjust the fuel to AIR RATIO for any given altitude and/ or air density." He pointed out other reasons, such as leaning to improve fuel economy; leaning to increase sparkplug life; leaning to maintain the maximum power for a given throttle setting; and leaning to develop a smoother running engine.



Next, Jim pointed out the importance of each individual item which he had referred to. Fuel To Air Ratio The proper fuel to air ratio for an internal combustion engine is 15 parts of air to 1 part of fuel (15 to 1 ratio). Maintaining this ratio will result in achieving the maximum power output that your engine can produce. Fuel Economy As the fuel air ratio is increased, it stands to reason the aircraft will consume more fuel per hour. By maintaining the proper fuel/air ratio, one can save fuel. Increase Sparkplug Life Jim said that if the engine is operated without leaning, the sparkplugs will run wet, and carbon will build up around the electrodes at an accelerated rate. On the other side of the coin, if one operates the engine on the lean side, the cylinder temperature is greatly increased, causing the sparkplugs to erode or burn away, not a happy thought. Maximum Power Output As mentioned previously, the engine's maximum power is obtained when the fuel air ratio 15 to 1. This is the fuel/air ratio for the most efficient engine performance. Smoother Running Engine A rich running engine, as well as a lean one, will produce vibration normally not produced if the mixture is adjusted properly. Most operators manuals indicate that mixture adjustment should only be accomplished after reaching a specified altitude, and after one has trimmed the aircraft for level flight. The manufacturer, then, suggests that one lean the mixture until the engine becomes rough. This is time to richen the mixture until a smooth engine is achieved. The above procedure is recommended for carburated engines. However, fuel injected engines use a fuel flow indicator for leaning purposes, based on a given power setting. Next, Jim provided a brief review of typical carburated engines. He said that SPORT AVIATION 59



after you have performed the leaning procedure, as defined in the owners manual, do you really know if the engine is operating at peak EGT (Exhaust Gas Temperature). Jim said that this is not the place where you really want to be. First, let me explain. Jim remarked: "Aircooled aircraft engines use fuel, not only for combustion, but also for cooling." The cooling fuel, or extra fuel, reduces the combustion temperature and, therefore, keeps the cylinders from running too hot. Now that we have understood all of that, and it is firmly placed in our minds, the next time you lean your engine it



should be somewhere below or on the rich side of peak EGT. However, without an EGT gage installed in your plane, it's only an estimate. Jim suggests a leaning method which I have used since learning about it. It works like this. For carbureted engines not equipped with an EGT gage, prior to leaning the mixture, shut off one magneto, and then lean to a point where roughness occurs or the rpm drops off. Then at this point, return to dual magneto operation and your engine should be running smoothly and the EGT will be approximately 75 degrees rich of peak EGT. I have person-



ally found this method of learning works well in my Cessna 172. Again, I wish to thank Jim Vitte for his valuable contributions to this article. Jim's experience in both corporate and general aviation has made him truly an expert in both fields. By the way, Jim owns a Cessna 182 which is parked at Palwaukee Airport in Wheeling, IL. If you wish to contact the author for additional information, please write Harold Holmes, Department of Safety Studies Injury Research Laboratory, University of WisconsinWhitewater, Whitewater, Wl 53190.
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mel tool fitted with one of its fine tooth saw blades works beautifully. The final smooth trimming is done by rubbing the cut edges over a full sheet of medium coarse alumninum oxide sandpaper laid on a smooth hard surface. If you prefer, you can get almost the same results by using a hand held sanding block. While you are at it, why not make an extra pair of wing tip light lenses — just in case . . . If you wish to contact the author for additional information, please write to Tony Bingelis, 8509 Greenflint Lane, Austin, TX 78759.



The new wing tip light lense being checked for fit after trimming wtth a Dremel saw blade and sanding block. Masking tape is most helpful here.
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combustion and to help in starting the engine. If the vaporization rate is too high, vapor locks can form in the fuel lines. AVGAS needs to be free of any com-.










 








FUEL SYSTEMS 

Fuel is drawn from the boat fuel tank through a water ...... This step identifies if the relay is functioning prop- ...... 4. Proper size and pitch propeller for application.










 








FUEL SYSTEMS 

DO NOT smoke or allow sources of spark or flame in the area while ... being supplied to seawater pickup pump, or ... Fuel pickup should be at least 1 in. (25 mm) ...










 








FUEL SYSTEMS 

As a bulb and system check, the lamp will come ON with the key on ...... REPEATEDLY TOUCH TEST LIGHT TO KNOCK SENSOR HARNESS. CONNECTOR ...










 








FUEL SYSTEMS 

DESCRIPTION. Lb. In. Lb. Ft. Nâ‹…m. Fuel Pump Bracket to Cylinder Head. 25. 34. Fuel Lines. 18 ... Make sure that no fuel leaks exist before closing engine hatch.










 








Fuel Systems - Contrails 

MSI Motor Service International. Fuel Systems ..... Fuel pump with an electric drive. FVS. Fuel vapor ..... variable return as well as an integrated pressure ...... Components in the system: EGR valves, SL pumps, function and control. - Possible ...










 








Fuel Systems For Homebuilt Airplanes 

horizontal (because of water droplet precipitation), with .... Water droplets on the floor of a gas tank ... ment, control or direction of any such event. April 25-26 ...










 








Fuel Systems for Homebuilt Aircraft 

should address these considerations. Fuel Tanksâ€”Know .... air flow's direction smoothly. Use a plenum, horn .... water droplets and foreign in the tanks to move ...










 








A fuel system review 

The engine driven fuel pump outlet fitting (A) is drilled and tapped to provide a source for the .... system installation or the design of the individual ... calculation with a dipstick reading. (provided ... and ducting cooling air through it. b. En










 








Aircraft Fuel Systems Prelims.p65 - Marv Golden 

content than gasoline. Inhibitors may be added to reduce corrosion and oxidation. Anti-icing addi- tives are also being blended to prevent fuel icing. a. Volatility.










 








Aircraft Fuel Systems Prelims.p65 - Marv Golden 

Pump-feed Systems. Low-wing airplanes cannot use gravity to feed the fuel to the carburetor, and these airplanes use a fuel system similar to that in figure 6-5.










 








Service Information Letter - Fuel Systems - Precision Airmotive 

Sep 1, 2004 - contamination in the air section of servo regulators. ... E. INSPECTION INSTRUCTIONS: 1. Remove intake duct or airbox in order to gain access ...










 








Fuel Systems For Homebuilt Airplanes - Size 

gonomic practices, fuel selector valves being the most prominent. It is abso- lutely amazing ... which is such a good "teapot" for boiling fuel. When the .... sump drains they become unneces- sary, or at best .... 1 watt). This resistor limits the po










 








Liasse fiscale TI AUTOMOTIVE FUEL SYSTEMS SAS 

BG. Autres immobilisations financiÃ¨res *. BH. BI. MatiÃ¨res premiÃ¨res, approvisionnements. BL. BM. En cours de production de biens. BN. BO. En cours de ...










 








Service Information Letter - Fuel Systems - Precision Airmotive 

Sep 1, 2004 - bottom of the sump). ... ACCOMPLISH INSTRUCTIONS: Operators experiencing hard starting, ... airframe or engine maintenance manual. ... Insert the end of the venturi opposite the four impact tubes into the main body assembly. Align the t










 








Fuel Economy - airbus A320 systems quiz 

Oct 4, 2004 - Altitude / ft. Net Thrust Difference to MCL %. Derated Climb 1. Derated Climb 2. However this derate will result in more fuel and time required to ...










 








Fuel Systems for Homebuilt Aircraft - Size 

are attributed to carburetor ice. The solution to this problem is a fuel re- ..... the CAFE Foundation Research Mooney M20E. header tank because it vibratesâ€”.










 








Multi-Fuel Fuel Processor and PEM Fuel Cell 

an automotive fuel cell stack and produced electricity ... electric power. ... engine technology are being pursued along with new ... water. However, hydrogen storage onboard vehicles and construction of an ...... LHV: Lower Heating Value.










 








A fuel system review.. - Size 

GRAVITY FLOW FUEL SYSTEM ESSENTIALS. 72 JUNE 1993 .... them away from hot exhaust pipes. The fuel lines may ... system installation or the design of.










 








Building a Fiberglas Fuel Tank 

Building A Fiberglas Fuel Tank. By Harold J. Burrell, EAA 12555. 1209 Salem Street, Aurora, Colo. I WAS AT A LOSS to find a fuel tank of the shape, size.










 








diesel fuel 

ignition quality, viscosity, gravity, stability, and other properties.Various spec- ...... that is titrated with standard sodium thiosulfate solution and a starch indicator.










 








FUEL PUMP 

Air Bleed Holesâ†’ Mixtureâ€¦â€¦. Air Bleed Holesâ†’ Mixture ... Fuel tank capacity: 10.5 liters ... 100#. Slow jet. 38#. 35#. Idle speed. 1700. 1600. Fuel pump output.










 








Fuel system - sequential electronic fuel injection engines 

flammable - great care must be taken when working on any part of the fuel system. Do not smoke or allow any naked flames or uncovered light bulbs near the ...










 








FUEL SYSTEM 

flame in area when cleaning flame arrestor and crankcase ... being supplied to water pickup holes in gear housing or water pickup inlet, or water pump im-.
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