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Low to the ground and with few glowing options, a pilot ... we have more options and may be able to ... Practice is essential to develop and maintain the. 
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ROBERT N. ROSSIER BETTER PILOT / STICK & RUDDER



The Impossible Turn 180 degrees back to the runway?



ONE OF THE MOST hair-raising emergencies is an engine failure on departure. Low to the ground and with few glowing options, a pilot is sometimes tempted to look over his or her shoulder and turn back to the safety of the departure runway. As any instructor will tell you, the 180-degree turn back to the runway is almost certainly not a viable option.



While there are rare instances when a pilot does maneuver safely back for an opposite-direction landing after engine trouble on departure, more frequently it leads to disaster. So before we set our sights on that sweet stretch of tarmac, let’s take a look at the factors behind the turn-back maneuver, commonly referred to as the “impossible turn.”



Facing the Factors A number of factors affect our ability to maneuver successfully for an oppositedirection landing. These include altitude, wind conditions, reaction time, and piloting



Wind direction, piloting skills, and your altitude when engine trouble began are just some of the factors that will aﬀect your ability to turn back to the runway.
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ADVANCED deck skills. If everything is in our favor, we might have a chance. If not, all bets are off. First off, consider that the turn-back maneuver is usually more than a 180-degree turn. To get the aircraft turned around and lined up for landing generally requires a turn of around 225 degrees. Completing that turn takes time and altitude—both of which might be in critically short supply. Without a doubt, altitude is a key ingredient in making the return maneuver. Regardless of how good we are, it takes a generous amount of altitude to pilot the aircraft through the turn-back maneuver. In general, if we have reached pattern altitude, we have more options and may be able to maneuver back to the runway for a landing. Below that altitude, it may pose much higher risks than landing straight ahead. Wind conditions are another key ingredient. Studies have shown that in a zero-wind condition, the turn-back maneuver is usually not possible in a light powered aircraft. It’s common practice in a glider, but even poor gliders have a glide



For Flying in the Real World!



Regardless of how good we are, it takes a generous amount of altitude to pilot the aircraft through the turn-back maneuver. ratio two to three times that of a powered aircraft. A head wind improves the chances of maneuvering back to the runway, since the aircraft climbs at a steeper angle, and we initiate the maneuver closer to the airport. The tail wind will extend our glide over obstacles, but it also increases our landing distance. A crosswind can even help, if we turn into it, by minimizing the turn required for the turn-back maneuver. Bank angle for the maneuver is another important consideration. The greater the bank angle, the greater the rate of turn, and the shorter the total distance over the ground that must be flown. But it’s not all good news. The problem is that as we increase bank angle, we dramatically increase our sink rate. If we
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have enough altitude, a quick and relatively steep angle might get us turned around safely. Studies performed in simulators and in light aircraft determined that a 45-degree bank is usually optimum. If we’re too close to the ground, a steep turn is almost certainly a death sentence. Maintaining airspeed during the turn means lowering the nose, and pilots wary of the ground often fail to lower the nose sufficiently. When pilots attempt to rush the turn, they tend to overbank and end up uncoordinated in the turn. The result is often a fatal stall/ spin accident. Turning back is impossible if a pilot doesn’t react quickly and correctly, following well-practiced procedures. If the pilot’s reaction time is too long, altitude and airspeed are wasted, and the chances of an optimum outcome are diminished. Practice is essential to develop and maintain the skills required to maneuver the aircraft at low altitude without power. Turning back to the runway should never be a reaction. If attempted at all, it must be planned, practiced, and attempted only in ideal conditions.



Practice is essential to develop and
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For those who need more convincing—one way or the other—regarding the emergency turn-back, the best way to decide is to try the maneuver. While practicing the maneuver from an initial takeoff is obviously foolhardy, there are ways to practice the maneuver safely. The best way I’ve found to complete the emergency drill is to start at an altitude of 2,000 to 2,500 feet above a ground reference, such as an intersection of roads or other suitable landmark. Configure the aircraft for departure, and initiate a climb at best angle (VX) or best rate (VY) over the ground reference, which simulates the departure end of the runway. As you reach the initial altitude (of 2,500 feet), reduce power to idle and attempt to maneuver the aircraft back over the ground reference in the opposite direction. As you complete the maneuver and arrive over the reference point, note your altitude loss. You might be surprised.



Try the maneuver using a variety of bank angles, airspeeds, and flap settings to see what results in the minimum altitude loss. Also try the maneuver with different wind conditions and note the effect on performance.



Out of the Frying Pan So let’s assume for a moment that it’s possible to suffer an engine failure and then maneuver the aircraft for an oppositedirection landing on the departure runway. The problems aren’t over yet. Perhaps the biggest danger facing a pilot who makes a successful turn back on departure is other aircraft. Unless you can make a quick radio call—and it’s heard by everyone concerned—there may be little chance of avoiding other aircraft. Imagine what would happen if you’re touching down on one end of the runway while another aircraft is either touching down or departing from the other end. Finding yourself on short final facing an aircraft on departure would be equally distressing. Even at a towered airport, it is unlikely that traffic controllers can clear the area quickly enough to avoid all potential conflicts. Once you’ve made the turn back to the runway, options for an off-runway landing might be worse than if you had continued in the normal direction. The area immediately surrounding runways often holds a variety of hazards and obstacles, including homes, businesses, cars, and pedestrians. By turning back, we might put other persons and property in jeopardy. Unless we’ve scoped it out carefully beforehand, we don’t know what we’re up against.



Exploring the Alternatives So what is the best option for a low-altitude emergency after departure? The answer depends on the particular situation, but there are often better alternatives to consider. Landing straight ahead, or nearly so, is often a survivable event, especially if we maintain proper airspeed and positive control of the aircraft until touchdown. A stall/spin event is usually fatal. If the engine is still producing some power, but not full power, the best option once we’ve gained some altitude might be
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to maneuver back for a landing on the departure runway. Use the best glide speed to maximize the distance traveled. If there is a wind, we should ﬂy into it on our departure (if possible). Doing so will allow us to gain more altitude closer to the airport. There is nothing that says we can’t depart the pattern in an upwind direction, then climb and circle back over the airport if that keeps us in a better position to cope with an emergency. Know the area around the airport. If there is an area where off-field landing options are better, angle your departure in that direction. To minimize the potential for an engine problem, consider climbing higher before making a power reduction. Don’t switch fuel tanks when you’re close to the ground, but don’t wait until one tank is empty before you try running the engine on another tank.



Planning Pilots generally perform better when they aren’t surprised, so our best bet at
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dealing with an engine failure on departure is to expect it and have a plan. Part of that plan is establishing a decision altitude, below which we know that we’re going to land straight ahead or on a slight angle from the departure heading. That altitude, which might be in the range of 500 to 1,000 feet or more, will depend on a variety of factors. Beyond our decision altitude, we have more options. These options could include maneuvering to a cross runway or perhaps the departure runway. Again, it all depends on the situation, the conditions, the traffic, and how frequently and recently we’ve practiced the drill. An engine failure on departure is a serious challenge, but the more we anticipate and plan for such an emergency, the better chance we have of a successful outcome. Robert N. Rossier, EAA 472091, has been ﬂying for more than 30 years and has worked as a ﬂight instructor, commercial pilot, chief pilot, and FAA ﬂight check airman.
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