Flying a little bit faster

Goals: 

Go from 800 to 950 points per day in a regional / NISC. 

Get that extra speed you need for gold/diamond badges. 

Have fun flying cross country.  

How to get better?

1. “Fly a lot.”

Driving?  Experimentation is slow

2.  “Just follow me”

3.  Answer: Learn what to do on the ground. Practice it in the air.

a) Fly for psychological conditioning.

b) Learn to make in the air decisions you already know how to make on the ground. 

c) Then, learn to make them unconsciously.  

Things to work on

1. Thermaling 

2. Comfort with navigation, landout possibilities, etc. 

3. When to stop and when to leave

4. Final glides

5. Course deviations, big and little

6. Changing gears – recognizing weather.

7. Psychology; being scared at the right times; keeping a positive attitude. 

8. Day strategy: start time, recognizing weather for the day. 

9. Contest strategy

10.  Thermaling…

Focus toady: When to stop and when to leave, including final glides

How the state of the art has changed since Moffat / Reichmann 

Avoid wasted circles

This is the number 1 most important thing to work on. 

What it feels like to lose to KS

1 hour = 60 minutes. 1 turn = 25 seconds. Thus 

One extra circle per hour costs you 7 contest points.

Three circles per hour costs 2%, or 20 contest points. 

3 circles per hour = 1 circle every other thermals
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Cutting 3 circles per hour is worth about $20,000!

Three basic rules

1. Don’t turn in weak lift.  Pass through them when you’re cruising; Leave weak thermals to find better ones. If you’re not centering, move on. 

2. Don’t land out!  Balance your choosiness about lift with the chance of landing out. 

3. Leave room to climb in good lift.   Cloudbase is terrible. If 8 kts comes along you can’t use it. 

Modern MacCready theory

MacCready value.  

Mc = 4  “If 400 feet higher, I would expect to finish one minute sooner.”

The MacCready value governs all inflight decisions

The MacCready value governs all inflight decisions 

If Mc = 4, you 

1. Take any thermal greater than 4 kts / Leave any thermal less than 4 kts

2. Fly between thermals at the 4 kt MacCready speed. This trades extra altitude for extra time at 400 ft/min. 

What is the weakest thermal I would stop for? That’s the setting you should use for speed decisions. 

3. Make a course deviation that leads to 1 minute longer glide time, if you will pick up more than 400 feet altitude difference. Typically, larger course deviations at lower Mc settings. 

What MacCready value should you choose?

How much higher would you have to be in order to finish one minute sooner?

Classic cases are still valid. 

Mc = 4 when 

1. You know that the next thermal is 4 kts.  

2. You are at (say) 27:1 from home, with no lift/sink along the way

What is the right Mc setting given that 1) Lift is uncertain 2) You only have so much altitude to look for lift? 

A calculation of the optimal MacCready value

Assumptions: 

1. Discus

2. Thermals extend from 500 to 5000 feet

3. Landouts valued as contest distance points. 

4. Maximize average value of contest score

5. Random thermals. More frequent weak thermals, rarer strong thermals.  

Thermal

Miles


Strength
1
5
10

1
20
90
99

2
10
61
84

4
5
30
52

6
2
10
18

Probability of finding a thermal at least this strong 
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Result

1.  Steadily reduce the MacReady setting as you get lower -- fly more slowly and take weaker thermals.  

2. And vice versa. Take weak thermals when low, but then leave them to go find better lift as you get higher. “Stairstep” flight. 

3. Settings are substantially lower than best climb in best thermal of the day. 

4. You do not fly slower than the MacCready speed for the weakest thermal you’d take.  You get range by planning to slow down / take weaker lift as you get lower. 
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Speed: 

1. Follow MacCready rule for given setting. 
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2. The right speed is surprisingly fast!

Mc + sink
0
1
2
3
4
6

Speed (kts)
53
60-65
70-75
80
82
85

3. Don’t chase the vario; fly a roughly constant speed.

Variations

1. Weather 

a) Stronger / weaker

b) Higher / Lower

c) Worse down low (wind, Newcastle)
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d) More / less frequent weak thermals to stay up in
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Variation 2. Glider performance


a) Same day, same pilot skill, but 1-26 must fly more conservatively

b) Pilot skill works the same way – Don’t follow!

Variation 3. Centering time? 

Height
Thermal strength (kts)

gained (ft)
1
2
4
6

500
0.7
1.1
1.5
1.8

1000
0.8
1.4
2.2
2.7

2000
0.9
1.7
2.9
3.8

5000
1.0
1.9
3.4
4.8

Achieved climb rate if it takes 2 minutes to center the thermal

a) Centering time has a huge effect on achieved climb rate

b) Effect is worst for strong thermals and short climbs

c) MacCready value = the lesser of instantaneous and average climb. 

What to do? 






1. OK to stay in a thermal that is weaker than you would stop for

2. Ridenour’s rule: don’t stop with less than 1000’ climb available

- Unless the thermal is really strong.

- Unless you blunder right in to the core and can climb without centering

3. How long it’s going to take to center is one of the most important thoughts about whether     to stop. Renner “sniffing” for thermals.

Variation 4. Upwind / downwind turnpoint. 

1. “Take upwind turnpoint low, downwind turnpoint high.” 

2. Bartell: “a 2 kt thermal going downwind = an 8 kt thermal going upwind.” 







Going in to an upwind turnpoint

3. Get gradually more aggressive as you go in to an upwind turnpoint. More if you are higher, if lift down low is good, if wind is stronger, etc. 

Final glides

1. Final glides are very important to speed. Can gain 5-10 mph on final glide. 

1. (Jacobs, Bartell) Start low, porpoise up to final glide, or hold out for a great thermal. 

2. (Johnson) Stay high; a few extra speed points are not worth the risk of landing out. 

What to do? 

 

1. 20/5: Flying aggressively, below final glide. Porpoise up; hope for good lift ahead

2. 10/5: On classic final glide. 

3. 20/2, 10/1: Flying more conservatively than you would out on course! 


Landout is disastrous; worth wasting a minute to avoid a small chance of –400pts.

Resolution: Start final glide aggressively, end final glide conservatively

4. More aggressive: lift down low, lift closely spaced, (landout less likely if low). 

    More conservative: lift dying, rain, lift bad down low. Uncertainty is bad.  

5. This might not be how you win contests! 


1/10 chance: landout, lose 400 points, lose contest


9/10 chance: make it back. Gain 20 points. 


On average: 1/10 x (-400) + 9/10 x 20 = lose 22 points


But the guy who does it wins 9 times out of 10!

Contest winners will  accept this kind of bet (KS, worlds?) 

Final glide safety

Landing from a final glide is extremely dangerous
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EXTREME DANGER ZONE


1. Notice how little separates fat and easy from desperate

2. All the preparations that make regular off-field landings (moderately) safe are absent

3. You will not be able to resist the temptation. 

4. GPS traces show last minute affairs – no scouting, no pattern; decision at 200 feet or less 

5. Many crashes, even fatalities









Solutions

1.  Know the fields ahead of time. Including wires, approaches, crops, fences, etc. 

2. Prepare yourself to make a very quick decision to land. 10 sec. of indecisiveness can kill.

3. Prepare to congratulate yourself for making the safe decision, not criticize yourself for landing out. 

4. Join the campaign to raise the finish altitude to 500 or even 1000 feet. 

Bottom line

Go do it!

1. Join NISC.

2. Small triangles, airport to airport – DeKalb, Wade, Sandwich, Leland

3. Go every time. If you can stay up, over 3000’, you can go cross-country.

4. Go to a regional contest. 

5. Help a friend. 

Psychology:

Create experiences that train you to make good decisions

Evaluate your mental state, mood and decision-making

It’s ok to be cautions

Make your own decisions!

Maintain an optimistic positive attitude

These notes, “MacCready theory with uncertain lift and limited altitude” and “The start-time game in competition soaring” at 

http://www-gsb.uchicago.edu/fac/john.cochrane/research/Papers/soaring.html










350’ – GPS says you can make it. 





Airport 2 mi





Wind





10 mi before turn





Just before turn





Lift to stay, 


Mc to cruise, 


Lift to stop if no centering





Downwind





Lift to stop
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		Glider		Percent		Price		Handicap

		Std. Cirrus 75		0		15		0.98

		ASW19		1		20		0.97

		Pegasus		3		27		0.955

		Discus / ASW24		4		50		0.94

		Discus 2 / LS8		5		70		0.925
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