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Ben Owen



THE FLIGHT ENVELOPE



Builders, and those who purchase aircraft built by others in the amateur built field, need to have a very good knowledge of the "flight envelope" of their aircraft. The flight envelope shown approximates the Pober Pixie flight envelope, and it should be fairly simple to make up a similar diagram for the aircraft you have built or purchased. The "V-N" diagram appears in most flight manuals for factory aircraft. The "V" stands for velocity or speed, and the "N" stands for gravity load or G. On the left hand side, there is a vertical line showing G loading. Various airspeeds are represented along the horizontal line going through the center of the diagram. The area within which the airplane should operate is indicated by the hatch lines. The stall speed is 46 mph positive and 52 mph negative at one G. This is due to the difference in lifting ability of this particular airfoil in positive or negative loading.



Accelerated Stall The positive accelerated stall line runs from zero airspeed and G up to 4.6 G at approximately 100 mph. If you attempt to fly the aircraft in the area to the left of the accelerated stall line, it will stall and it is incapable of being overloaded in that area up to 100 mph. The same is true for the negative accelerated stall area which runs from zero airspeed and G to a point at 2.4 G and 82 mph. Beyond 82 mph, negatively the aircraft can be overloaded by the pilot.



Gust Loads Gust loads are shown on the diagram as a dotted line. To make a clearer drawing, they are not continuous but are a straight line running from one G at the left to point A for the 50 FPS (feet per second) gust. The 25 FPS gust proceeds from the same point on the left to points D and E at the right at V-dive. If these 50 FPS straight lines ran all the way to V-dive, you can see that aircraft strength requirements would make for a very heavy airplane. Due to this, it is customary to run the lines from point A 42 MARCH 1988



to point D for positive loading, which indicates a decreasing ability to withstand gusts. The point on the negative portion from G through F to E also indicates a decreasing capability to withstand gusts with speed. The aircraft is designed so the aircraft should be slowed down when meeting gusts, and this enables it to still be built lightly. You will note that this particular diagram indicates the current FAR standard 50 FPS gust load at cruise, and one half that, or 25 FPS gust load, at V-dive. In the old days, aircraft were designed to maximum gust loads of 30 FPS at points A and G, and for one-half that at points D and E at V-dive. The gust load requirements went up due to experience with various aircraft over the years. Airspeeds Airspeeds on the chart are true airspeeds. The pilot must correct his indicated airspeed to true airspeed. On this chart, the speed shown includes stall speeds, cruise speeds (100 mph), never exceed speed (130 mph) and a dive or test speed (144 mph). The never exceed speed was estimated at .9 of the V-dive. Don't confuse the test speed of 144 mph with the never exceed or "red line" speed of 130 mph. Age may have an effect on your aircraft, and it



can grow less strong with age. For this reason, it is best to observe the Vne on all the aircraft you fly. Flutter may also occur above Vne. Maneuvering In Rough Air "A" on this chart is the intersection of the positive limit load factor and cruise speed. In this instance, cruise speed and the positive maneuver speed coincide. Positive maneuver speed (Va) is the speed above which you cannot fully deflect the controls without placing an undue load on the airplane. This speed for negative loads is somewhat slower, as you can see, about 82 mph. Regarding rough airspeeds, the aircraft can take a positive 50 FPS gust at about 100 mph, but this capability decreases with speed. Much above this speed and the gust load might become excessive in rough air, and much below this speed the aircraft might stall. So for this example, the rough air penetration speed should be about 100 mph maximum. Slightly less would be prudent, as the negative load speed is about 82 mph. This particular aircraft was not designed to quite take a 50 FPS gust negatively. The maximum speed for rough air penetration and maximum speed for full control deflection should be determined before flight.
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