Expansion of climb techniques
How big is a thermal?

You’ll probably remember that I present this idea by “flying” across the briefing room with the vario going crazy for ten seconds. The basic teaching point is that 

1/ at 60 kts you travel 100’ in every second (1kt = 100 feet per minute, 6 kts = 600 feet per minute, 60kts = 6000 feet per minute, one nm per minute, 60nm per hour, 100 feet per second) 

2/ you don’t ever fly in lift in one thermal core for so long. Do the 10 second traverse and obviously it looks ridiculous. It’s designed to make them laugh so you have to be prepared to look daft…

3/ Do a more realistic 3-5 second pull up and it looks better (although the lecturer still looks daft!)

4/ Therefore they know the thermal is only a few hundred feet across. From their own experience.

How big is the circle that you fly?

I’ve never done the math for this myself, but I stole this from a very good lecture / briefing some time ago. I’ll bet you can verify the figures yourself. Let me know if I’m far out…

Teaching in this order:
1/What size is your circle at normal thermalling speed and 20 deg of bank? Answer about 1000’ diameter. Now if thermals are really this size then you would get the “ten second traverse” that looked so ridiculous in the demonstration just now.

2/ For information, 30 deg circle is 600’ across (6 secs straight line at 60kts – still big), 45 deg bank gets down around 500’ and after that it’s diminishing returns. You can’t get your modern glider down much under 450’ circle whatever you do.
It is worth drawing a graph with circle size on the y axis and angle of bank on the x axis. Visualise the curve from zero bank up to about 60 deg (sorry I can’t draw it on this machine because I don’t know how!)

The teaching point here is that at small angles of bank slight variations (that you don’t even notice) move the circle a long way because they alter the circle size a lot. At high angles of bank it takes a really noticeable change of bank (g changes a lot) to move the circle a small amount. It’s worth knowing this because students tend to 

1/ obviously fly too flat a bank (and too slow or fast…)

2/ unconsciously allow the angle of bank to wander.

How do you centre the lift?
There are contradictory methods and I believe that you need to change the method according to the circumstances. Some of the techniques are effective and some are old techniques (that work in a Minimoa at 35kts…but not in an ASW27 at 58kts.)
The clue to selecting which technique to use is this. Do you know where the thermal is? If you do then you will want to move towards the core. Or are you confused about what is going on? If so then you need to use a method that will, on average, keep you within the area of lift and enable you to climb. Two different situations, two different techniques.

“Best (or worst) heading” method

This depends on knowing where the thermal is. I am sure you are familiar with the technique. The best rate of climb and the worst rate of climb tell you where you are within a circular thermal. 270 deg after best heading or 90 deg after worst straighten out and move a little then turn again.
There are problems with this. 

1/ Inexperienced pilots cannot identify the best and worst parts of the thermal – they are confused by vario lag and inflow / outflow gusts. (And they don’t really believe that the vario lags because it is instantly sensitive to gusts)
2/ Moving toward the lift is high risk if it involves straightening out – it’s very easy to lose the lift that you are working, especially if you straighten in the wrong direction.

“Open up in the lift, close up in the sink”

This depends on recognising that you are flying into lift. Now what I think the experts do is to recognise the gradient, hold or slightly reduce the bank and then at the middle of the thermal rack on the bank as hard as we think appropriate for the size of the thermal. That is not what the less experienced pilot will do if you describe that method. What he will actually do is described in the header – he’ll open up in the lift, fly through it pulling up and slowing down thinking it’s great and then try to rack it around in the sink. Very inefficient. He’ll also get confused and open up his turn not in the lift but in inflow gusts – therefore flying himself out of the thermal

Not a method to recommend.

“Turn tighter in the lift, open up in the sink”

This method is useful when you don’t know where the thermal is. It’s really a search strategy for small areas of lift. If you are out of lift you are turning slack, looking for lift and remaining close to where you know the thermal was. If you fly into lift you turn as tight as you can and try to stay in it. 
If you want to try describing how it works, imagine that when you turn tight you can turn a 10 ft circle. Obviously that is going to work fine! The bigger the “tight” turn the less well it works but it is still very effective in the real world. It has the advantage that you don’t centre yourself out of the lift – when you come into it you grab it. So to the beginner lift = turn hard – a good thing. 

This method is also not as sensitive to vario lag or incoming gusts. (hit an incoming gust and you rack the glider round back towards the thermal…)
Finally it’s good for the dynamics of the glider itself. As you fly into lift you have the extra energy you need to tighten the turn without having to dive to increase speed. Similarly when you fly off the edge of the thermal and the glider loses speed – instead of lowering the nose to regain energy and then turn hard back into the lift you take off enough bank to keep flying at the same attitude and then float around waiting for the lift to start again.

Note

None of these methods are what we actually do. However the best description of my own technique is as follows:

If you know where the centre is (orientation, other gliders / visual indications etc) fly towards the lift and turn hard in the best bit.

If you don’t know where the centre is then when in good lift turn hard, if the lift drops off reduce the bank enough to keep the glider flying without going high drag (because as the lift drops the speed will sag as well) and then wait.

As the lift increases hesitate or even reduce the bank a little as you fly into the gradient. Then turn hard in what you think is the middle.
How to decide which method to use

I am not sure, but the point is to make a decision and to recognise that the situation changes from circle to circle. 
Use your eyes

Most pilots don’t look around or look up. I noticed that you are very sharp on looking around…I have a bad habit of just putting my head down and grinding away.
It is worth listing what clues can be spotted, especially the growth of cloud above you is a clue to the direction of stronger cores coming through. My weakness!

Be prepared to move around

Most beginners don’t expect to regularly lose the core and move slightly within the climb to re-establish. Worth pointing out that this is just normal and not an indicator or poor technique – it’s part of the structure of multi cell thermals.

Sometimes the slow flat circle

Only worth mentioning because

1/ it’s really confusing when you see an expert do it and you don’t know why!

2/ it reminds the student that they need to be flexible

I think this technique is useful in situations when you cannot leave the area – mountain flying. One doesn’t tend to hang around doing this in the flatlands.

Handling skill is vital

Most pilots don’t use enough rudder in the Duo and sometimes in their own gliders. In order to sort students out you need to do some flying exercises both to understand the dynamics yourself and to be able to demonstrate to the student.
Exercise – rudder required when rolling  depends not only on amount of aileron and your speed but also on the bank angle itself.
1/ set up shallow constant rate turn – balance, note rudder position

2/ set up tight turn, balance, note rudder position

3/ fly straight and balance

Teaching point – rudder “neutral” (that is the “balance” position) varies with angle of bank
4/ set up constant rate turn left, note rudder position
5/ start turn reversal with fixed amount of aileron and rudder. (Make sure student looks out and then forward to track adverse yaw during reversal) 

You will find if you do this correctly that initially the rudder is sufficient. Then as you go through wings level the glider will start to yaw a little against the turn as the rudder becomes insufficient. You will finish in a slipping turn, as you centralise the stick the slip will also go leaving you nose down. That is nose down in YAW! And the speed rockets.
6/ No do the turn reversal again but this time add rudder as you go through level until, as you establish bank in the other direction you have almost full rudder. When you take off control you will not swing nose down!

Most pilots under rudder when they increase bank and over rudder when they reduce bank. 
It’s easy to spin from a tight turn
It’s also worth reminding students that they can spin easily from a tight turn at thermalling speed. 
They will not believe you because most of them cannot spin their gliders deliberately and often they think their glider won’t spin at all. 
Any decent soaring machine with the centre of gravity in the right place to be efficient will do good accelerated spin entries from a thermal turn. (Whatever Tom Knauff says) 
However most gliders require you to be over ruddered. Not all…

The trick to remember is that if you over rudder a tight turn the nose drops (in yaw) and gives an impression that the attitude is either satisfactory or too nose down. The result of the latter is stick back / spin!
So try this in your single seater or in the Duo (but put the c of g back or it won’t work on the Duo because the elevator is ineffective)

1/ fly a 40 degree bank at no more than 55kts, balance the turn

2/ add top rudder, keep the bank constant, try not to change elevator position. See the attitude change?

3/ add bottom rudder keep the bank constant, elevator constant. See now we look nose down?

4/ Bring the nose up - not by balancing the turn with reducing rudder but by pulling the nose up with the elevator. Snap! And you are pointing at the ground. It’s a mistake that is easy to make in a high stress situation.

Tom Knauff does a demonstration that you can’t spin from a tight turn. He rolls in too slow and pulls the stick right back. It works, in the right gliders, for various reasons. He does not over rudder the turn, and he enters slow enough that the glider immediately goes high drag and into a mushing stall with lots of bank. As long as you keep the string in the middle true it won’t spin. But try this…

1/ from straight flight at 50kts in the LS8 or Duo roll hard into a right turn with enough aileron to need full rudder.
2/ At the desired angle of bank stop the roll with the aileron but leave on lots of rudder
3/ rapidly pull the stick back to keep the nose in the correct attitude.

Snap!

Timing is difficult but it works well. I have been placed in a full spin by a student learning basic handling! At the time I didn’t know why…

The point? Tom is partially wrong about tight turns being safe. It’s an old fashioned idea. And when you teach a student how to enter a turn you should 

1/ stop the bank increasing with aileron

2/ reduce the rudder

3/ only then move the stick back to hold the attitude.

Summary thermal technique

If you don’t know where core is, open in the sink and close in the lift.

If you know where the core is you will be opening out as lift builds to take you closer to core / further into the thermal.

Flying straight at any time is high risk.

Look around for clues and traffic, and look straight up – don’t just look down the low wing.

Keep the attitude absolutely constant, don’t chase the speed, it will change as the lift changes.
