
Article 2. 

There I Was 

The following actual accounts were provided to us by three pilots who, when these 
flights occurred, would certainly be considered mature, and experienced pilots. 

MEXICO CITY TO ACAPULCO. 

I'd been a helicopter pilot for 26 years. Started flying in the Army as was typical of 
my peers. At the time of this flight I had about 9,000 flight hours in both fixed and 
rotary wing, and had been involved lin several different types of civil helicopter 
operations including experimental flight test, production flight test, and flight 
instruction. 
It was late fall of 1993. I was to fly my boss, a VIP potential client that my boss was 
trying to impress, and four employees of the VIP on a nice sightseeing flight from 
Mexico City to Acapulco, with a night in Acapulco. The VIP was well connected in 
business as well as with the Federal Government - someone we did not want to 
disappoint 

We were scheduled to depart at noon from the International Airport. I don't 
remember exactly how far it was to Acapulco - I think it was about 150 miles. About 
an hour and a half in the 412. I did my VFR flight planning, and loaded enough fuel 
for the leg to destination plus reserve. I didn't want to be too heavy because I wasn't 
sure about the passenger and luggage weights. 
If you've never been there, the entire route from Mexico City to Acapulco is over high 
terrain and mountains. Just southwest of Mexico City the mountains rise to 13,000 
feet; with lots of peaks of 8,000 and 9,000 feet along the route to Acapulco. 
I intended to fly through the mountain passes and valleys, so we would be generally 
at 5,000 feet MSL or so. 
Since I don't speak Spanish I thought it would be best to get my weather information 
via one of the local English/Spanish speaking pilots who was also operating out of the 
small hangar across from the International Terminal. The weather at midday was 
excellent for our VFR flight and forecast to remain so for the period of the scheduled 
flight. 
As is typical, the VIP got caught up in business and was unable to get away at noon. 
I was simply told that they would get there when they get there. Just be ready. 
Approaching five o'clock I was called and told to fly over to a heliport (a soccer field) 
close to the VIP's office so they would not have to waste so much time driving to 
the airport in the rush-hour traffic. 
With this late a starting time, at least a part of this trip was going to be a night flight. 



ARTICLE 3 

YOUR ANSWERS 

In the last issue we asked, "Under what conditions do you conduct downwind 
takeoffs and landings?", and "What criteria do you use to determine such maneuvers 
are safe?" 

Here are several answers you sent in. 

•	 The maneuvers are never safe. 

•	 There are too many variables to make a blanket statement. However, 
conditions to consider are: wind velocity, gust spread (presuming no 
alternatives to route of flight), terrain features, obstructions, and forced landing 
areas available would influence the decision making process. 
"Why?" may be my biggest consideration ... life-saving emergency? noise 
abatement? FAA approved ingress-egress routes? 

•	 I'll make downwind takeoffs and landings if the wind is less than 3 knots, and 
only if terrain, obstacles, wires, forced landing areas, etc. mandate a landing 
out of the wind. 
Frequently in tight or confined areas the wind is blocked and the landing is 
made under zero wind conditions. 

•	 If the wind is less than 5 knots; the aircraft is at a weight that allows a power 
margin, and the landing area permits. 

•	 In my U.S. Army training and operational experience I was always taught that 
it was very important to takeoff and land into the wind. I now operate out of a 
commercial heliport where I see a variety of helicopters coming and going. I 
am amazed at how often pilots make downwind takeoffs and landings. I saw a 
guy taking off downwind in a light helicopter and almost lost it. He obviously 
lost translational lift, had to add a lot of power, lost some main rotor RPM, 
dipped down and almost hit the ground, then made a complete 360 degree 
turn before he was able to get things under control and to continue. He had 
the opportunity to takeoff into the wind, and I am convinced that his near 
incident was due to taking off downwind. I guess some guys just don't have 
respect for what the wind can do for and against them. 



•	 I have always taught to take off and to land into the wind unless there are 
some other major factors such as the position of obstacles with respect to the 
wind and the landing zone. Of course, the strength of the wind is a strong 
factor. But, it may be a lesser risk to land downwind with a shallow approach 
than to land into a light wind over a major obstacle. 

•	 When I decide that it is best to make a downwind takeoff or landing I make 
sure that I do everything slowly. For landings I very am careful to slow my 
airspeed early, and to watch how much power I am using on short final. 

•	 When the wind is light, say below 10 mph, and my helicopter if not heavy I 
will occasionally takeoff and land downwind if the rest of the situation 
demands. 

•	 At one of the heliports where I operate there is only one way in and the 
reverse way out. If there is an excessive tailwind for landing, I'll make the the 
approach crosswind and then taxi in downwind. The same in reverse for 
takeoffs. Even in light 5 knot winds I am very careful when I am downwind. 

•	 I teach that it is best to make takeoffs and landings into the wind. But I know 
that operational situations are not like operating out of an airport where there 
is always enough room to make a takeoff or landing into the wind. 
Consequently, I teach my students to consider the strength of the wind and its 
relation to the size of the takeoff/landing area, as well as the amount of excess 
engine power available before making downwind takeoffs and landings. 

•	 I hate to land downwind. I think it takes more power to land downwind than 
into the wind, particularly if you come in a little too fast or the wind is a bit 
brisk. I wonder how difficult it would be to get zero groundspeed on a 
downwind autorotation. I can understand terminating an auto downwind if it is 
the only choice; but not as a result of a downwind takeoff or landing when 
another alternative is available. 



The responses above identify a variety of reasons or conditions where downwind 
takeoffs and landings could be conducted because it is the prudent choice with the 
lowest risk. 
Some Rotorcraft Flight Manuals specifically prohibit protracted rearward or sideward 
flight. These prohibitions, however, are generally not explained in any detail. Some 
manuals caution that engine turbine temperature will rise noticeably when hovering 
with the tail into the wind; and some indicate that handling qualities will be affected 
in sideward or rearward flight. 
But what specifically is wrong with downwind takeoffs and landings. If they are bad, 
why are they bad? Why do pilots unanimously agree that it is best to takeoff and 
land into the wind? 
The answers are basic, and related performance and handling qualities. 
There are more reasons, but we will address only one here - takeoff performance. 

Takeoff Performance. 
Let's look simply at a Power versus Airspeed Curve, and ignore some other smaller 
factors such as critical wind azimuth, destabilizing rearward aerodynamics, and 
horizontal stabilizer download. 
Figure 1 shows a typical curve of the power(torque) required to fly straight-and-level 
at all speeds from a hover to the maximum speed. (This curve shows the power 
required to hover at a skid heights of 6 to 12 feet. With skid heights below 6 feet the 
power required to hover comes down - due to the effect of the "ground cushion"). 
The area of interest is the slow speed, range, or the "back side" of the power curve. 
The "back side" of the ower curve is the range of airspeeds, starting from zero, 
where the torque required decreases with an increase in airspeed. The high speed 
part of the power curve is where the torque required increases with an increase in 
airspeed. 
There is a whole family of these curves. for various weights and ambient conditions of 
temperature and altitude. We are looking at just one curve. 
The "bucket" is that airspeed (or narrow band of airspeeds) at which the minimum 
power is required to fly straight-and-Ievel. For the helicopter in Figure 1 the bucket is 
at 50 knots at which only 50% torque is required to fly straight-and-Ievel (although 
there is not a significant difference in power required between 40 and 60 knots). 

Also shown on this curve is a line that defines Engine Power Available. For simplicity 
we show it here as a straight flat line. . 
The Power Curve shown in Figure 1 has been drawn to show the power required at 
slow negative airspeeds (negative speeds could be experienced in a zero groundspeed 
hover with a tailwind). It assumes that the main rotor doesn't care what azimuth the 
wind is from, and consequently, the curve for the slow negative speeds would be a 
symmetrical, mirror image of the slow positive speeds. For example, it shows that 
the power required for -10 knots is the same as for + 10 knots. 



Note that maximum torque is required at and near a hover, and that the required 
torque drops sharply with an increase in airspeed from about 5 to 20 knots. It is this 
sharp drop that helps to explain what helicopter pilots call "effective translational 
lift" . 

Each of these curves, the Power Required Curve, and the Power Available Curve 
can shift up or down. The Power Required Curve is dependent on the aircraft weight 
and ambient conditions. For instance, it would shift up with an increase in weight, or 
with an increase in altitude or ambient temperature. 
The Power Available Curve would shift down with an increase in altitude. 

Lets relate the Power Curve to three takeoffs, each of which starts from a zero 
groundspeed hover and accelerates to the bucket. 

(1).	 Takeoff with Zero {OJ Wind. 
With a zero groundspeed hover, and no wind, the main rotor 
experiences zero (OJ airspeed. 
From Figure 1 we can see that at 0 airspeed the power required is 
92.5% torque, and will not require more to get to the bucket, as the 
power required decreases as airspeed increases. 
If you can hover, you can flyaway. 

(2).	 Takeoff with 20 Knot Headwind. 
With a zero groundspeed hover into a 20 knot wind the main rotor 
experiences a 20 knot airspeed 
From Figure 1 we can see that at 20 knots airspeed the power required 
is only 65% torque, and will not require more to get to the bucket, as 
the power required decreases as airspeed increases. 
If you can hover, you can flyaway. 

(3).	 Takeoff with a 20 Knot Tailwind. 
With a zero groundspeed hover with a 20 knot tailwind, the main rotor 
is experiencing a 20 knot airspeed. 
From Figure 1 we an see that at 20 knots airspeed the power required is 
only 65% torque. 
In this case however, it will require an increase in power as you 
accelerate from -20 knots airspeed through 0 knots airspeed. If you 
started the -20 knot hover at a weight that would require more power 
than is available when you reached 0 knots airspeed, you may have to 
overtorque to avoid losing altitude, rotor RPM, and control. 
In this case if you can hover you may not be able to flyaway. 



ARTICLE 4 

Correction. 

We apologize to LT R.E. Kalin Jr. the author of "Foggus Interruptus" an article that 
we adapted and printed in the Human AD, Volume 7, Number 1; the U.S. Navy 
Approach magazine from where the original article came; and Kaman Aerospace 
Corporation for inadvertently identifying the fine Kaman U.S. Navy SH-2F helicopter 
as a Sikorsky product. Sorry. 

I j 
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