Running Outline

How fast should I fly between thermals?

Classic McCready Theory


Makes some simple assumptions:


Lift in thermals is constant with altitude



All thermals the same strength



You know the strength of next thermal


Can calculate optimal interthermal speed


to optimize average XC speed

Graph example showing typical polar curve.  Draw a line from the expected average lift to the tangent point on the polar curve.  Where it crosses the horizontal axis, read the average speed.

Three pilot example

One flies too fast, gets to next thermal soonest but lowest, begins to climb, gets half way up

Two flies too slow, gets to thermals last but highest, gets half way up

Three flies just right, gets to thermal in the middle, but ends up at the top

Effect of sink in between


Just changes the average achieved lift – optimization principle still the same

Effect of headwind/tailwind


None really (except for final glide) – thermals assumed to move with airmass

Effect of water ballast


Moves polar down and right, optimization points and average speeds achieved occur at higher speeds/further out on the graph
Broad optimization point


Note that significant changes is speed from optimal – 10 kts either way – have fairly small impacts on overall average speed achieved


Overflying the speed ring adds to the risk of outlanding


Average lift is probably only half what you see on your vario averager

Flying way to slow – zero McCready on a good day – is particularly bad

Common newbie error? – Flying too slow 
What’s the biggest impact on average XC speed achieved? – The average climb rate you achieve – the two are almost directly proportional.

Problems with McCready:
Don’t know next thermal climb rate





Climb rate varies with altitude





Don’t know sink between thermals





Sink rates between thermals varies constantly

Must build a mental picture of thermal strengths, adjust constantly.  Mention SN10 capabilities of thermal profile, average for the day, is thermal building or gassing out.

Therefore, What thermals should I take?


Only the best ones, and only the best parts of them.


Be prepared to reject at least half the thermals you meet (not on the weakest days, of course)


Top 1/3rd to 20%.


Get the altitude band right



Climb rates low are often slow because of centering difficulty



Climb rates often fall off with altitude




Not worth getting to cloud base 



Must balance climb rate with search range – you may want to stick with weaker lift at higher altitudes if you think you need the search range for the next one. 


Pass up even good lift if you’re at the top of the height band already

How far is it to the next thermal?


Develop a sense for how long it will take you to fly to lift you can see – cu’s, etc.


Measure that against what you’ve observed for cloud cycle time 



Will it be still there when you get there?

Remember, a cu marks where a thermal used to be, and only maybe is now.


Develop a sense for how much altitude you’ll lose to get there



Will I still be in the right height band when I get there?



Will the thermal still be working that low?

Besides optimal climbs, what can you do?

Dolphin Flying


Optimal interthermal speed varies with instantaneous sink rate


Theory says to go fast in sink, slow down in lift


So up and down you go – dolphin flying
Problems with Dolphin Flying


A good convective day has lots and lots of vertical air movement and turbulence


Instrument/sensation lags behind real situation



You end up speeding up in lift, slowing down in sink


Leads to lots of abrupt control movements



Zooms and dives create control drag


Speed up in sink surrounding thermals – fly right through the cores 

Scares the hell out of people flying next to you
What’s the compromise with dolphin flying?


Avoid quick responses and large control movements


Anticipate – is the sink/lift area large or small?


Avoid reacting to gusts


Smooth pull-ups and sustained slow flight in lift bands


Add 10-15 kts to speed in sink


Make sure you know who’s above and below you.

What do the pro’s do?


Generally, fly around 80 knots on an average Eastern day


Go 90 if feeling especially enthusiastic

Go 70 if nervous (altitude, terrain ahead, etc.)

Beating McCready 


SeeYou flight analysis will show that good pilots often achieve outstanding cruise L/D’s – sometimes in triple digits, often well beyond their glider’s performance

They’re constantly looking for the minimum energy loss path



And moving around quite a bit to find it

How?

Cloud Streets

Best example is a cloud street directly on course 
Or which, with a little deviation, you can get on course
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Flying Streets 
Streets formed along wind lines, point upwind/downwind

Kai says:


Wind 12 knots or more


Spaced 3 times the convection layer depth


No significant change in wind through convection layer


Best if sun is 90 degrees to the wind

Tend to work best in the upper 1/3rd of the convection band

Can sometimes climb, but most often hold altitude or sink more slowly

If you see the cloudstreet end, or have a big gap to the next one, stop and climb, leave at cloudbase

If the street’s not going on course?

Deviations are often worth it



Angle off course versus additional distance flown table



Up to 30% can make sense



End up flying a zig-zag pattern
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But it’s not always streeting


Even in a random field of cu, you can “connect the dots”

Like a good pool player, anticipate 3 or 4 cu’s down the path, and maneuver to bounce each one
Blue Day techniques

Almost always streeting to some small degree



Even if not, gives you something to do between thermals


Make mental picture based on wind direction


Leave thermals in an upwind direction


Turn 90 degrees in sink


End up flying the same zig-zag pattern


Of course, terrain ahead very important


The usual culprits to explore



Dark surfaces



High ground



Junk yards



Big shopping centers



Etc., etc.
