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Knowing your way around
a polar
These figures, from Paths of Soaring
Right, show how the origin of the polar
can be displaced for different wind and
vertical montion conditions.

Fig. 12.7. Best speed to fly in the presence of a headwind (HW) or tailwind (TV).

Fig. 8.3. Construction to show the average speed attained.

{ ■ y

Fig. 8.5. Construction to show the maximum speed attained in the presence of a down-
current.

Fig. 12.9. Construaion to give the best speed to fly for maximum average.speed, using
wave lift
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EffectofWind
1. Agaia using the AC-4 asan example. Wind has a large effect on glide ratio, particularly on sailplanes with light wing loading. 20 knot headwinds are

common, and substantially cut a glider's L/D ratio. For gliders with performance similar to the AC4a. 18:1 or 3 nm per 1000 feet is a suitable
conservative estimateof performance in real world conditions.

2. A common rule of thambfor headwinds is to add 1/2 the wind speed to ttelrcstUDspeed. This mel̂  is erode and w^
best speed toflyfbrwinds is shown with the solid line.

3.fttsbest1#kiu>wafewMac€rea<fy^but most performance curves will behave similarly.
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STF for headwinds

10 kts 45 kt
20 kts 52 kt
30 kts 62 kt
40k ts 72.kt
SOkts 63 kt

Note:
STF for headwind is different than
rules for approaches. It Is
commonly taught to add 1/2 the
wind speed on landings to avoid
stalls associated with gusts and
shear.

Note:
The polars and MacCready speeds
hereareforsea level temperature and
pressure. At high altitudes, the effect
of wind on sailplane performance is
reduced. Use an E6b to convert true
airspeeds to indicated airspeeds for
higher density altitudes. Forexample,
a 25 knot wind at 15,000"feels likea
20 knot wind.

STF



Using the Speed Ring
I.Set the Speed Ring to O.TheO setting is the most conservative. Speeds flown with the zero setting are maximized for distance efficiency. In this

example, 3 knot indicated sink (gilder plus airmass) will direct the pilot to fly 52 knots. If increased sink is encountered say 7 knot sink, the pilot is
dired t̂ofly70knots.Remembertoeaseuptolie5TF,don ĉha5€t̂ needIe.

2. Here the pilot is arrticipatfng 2 knot lift. 3 knot indicated sink will direct the pilot tofly 62 knots (10 knots faster than a 0 setting). f(
3. This brave pilot is expect ing 6 knot lift. 3 knot indicated sink will direct the pilot to ffy 76 knots (14 knatsfaster than a 0 setting).

Remember the expected climb setting is the average achieved climb in the next thermal. Most pilots set the speed ring to a value lower than what they
expect, thereby giving the pilot more time to look for lift, make decisions, and the corresponding lower speed allows a better glide path and lift
sensitivity.

Speed Ring Settings of 0 are optimized for distance. Speed Ring Settings greater than 0 are optimized for speed and time.
There is no advantage to setting the speed ring below 0.

Some Speed Ring Strategies
New XC pilots may want to start out with the speed ring set to 0. More accomplished pilots may want to set the speed ring at 1/3 to 1/2 the expected

climb. For example, if theday is consistently producing 6 knot thermals, set the speed ring at 2 or 3 knots. Competition pilots set the speed ring at
1/2 to all of the expected climb.

Catagortze your speed ring setting by altitude. When close to cloudbase. set the speed ring at its full value. As you decend. set it to 1/2 the expected
climb rate. And if you feel low, rotate the ring back to 0 to maximize gliding distance.

When under a cloud street, set the speed ring to the setting that gives you a constant altitude over the long run.
Set the speed ring to 0 whenever terrain clearance is a problem oryou feel uncomfortably low.
Set the speed ring slightly higher with headwinds and slightly lower with tailwinds.
Set your speed ring slightly lower if you have numerous bugs on your leading edge or rain.
Back off on the recommended speed if you think you are approaching lift. This allows you to better feel the location of the next thermal.
If you are bumping into the base of clouds, set the speed ring higher. If you are arriving at thermals too low. set the speed ring lower.
Mix and match strategies to make MacCready theory work for you!

c



^ speed wnyy

r^^Headwind=0
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"* airmass

Oktsink
2 kt sink
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Headwinds 20

STF forward velocity
-0 =

sailplane sink
+0=
+7 =
+ 4 =
+fi =
+8 =
+10=

total sink L/D (forward vel. / sinkrate)

^^\ -o=
/4PN

-0 =
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Headwinds 40

STF forward velocity
-70 =
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+0=
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+4=
+6 =
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total sink L/D (forward vel. / sinkrate)
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total sink L/D (forward vel. / sinkrate)
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The penelty for flying too slow in sink or headwind conditions can be severe. For example, look at the L/D for a 6 knot sink condition and
^ a 20 knot headwind. Now recompute the value, but instead of flying the MacCready recommended speed, fly 60 knots. What is the L/D
^ ratio then?

^ 5kt sink, 20 kt headwind: Using MacCready STF, L/D=
(from above)

60 knots, L/D=

Flying the recommended MacCready speed maximizes gliding distance. Flying a few knots slowerthan recommended STF imparts little
penalty, but errors of ten knots or more will rob you of valuable L/D pints.
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Making a Speed Ring
l.Lefsuse the AC-4 as an example. From the firsttable on 1te worksheetfforOlmot headwind), we plotthe STF â

the dots with a curve. We combine both the airmass sinkrate and glider sinkrate beause this is what the vanometerfs sensing, unless you havea
n e t t o v a r i o m e t e r . C u i v e s f b r v a r i o u s h e a d w i i u J s a n d t ^ i l w m d s a r e a i s o s h o w n f o r i i i t e r e s t ^ ^

2 . T h e n w e | f c k o f f v a l u e s f b r n l ( £ e v e n 5 p e e d s o f ^ \ ^

Speed Ring Calculation for AC-4a20
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5.Put a triangle or some other symbol anywhere on your variometer's speed ring (this will be the expected lift value).

Turn the ring to some high value that enables you to plot all of your speeds.
Count down from the triangle symbol 2.5 knots, and mark your 50 kt STF there.
Count down from the triangle symbol 4.4 knots, and mark your 60 kt STF there.
And so on.-

Now try it foryour sailplane type below.

Speed Ring TaMe
no wind

50 kts 25 kt
60 kts 4.4kt
70 kts 70 kt
60 kts 10.0 kt
90 kts 16.0 kt
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The penelty for flying too slow in sink or headwind conditions can be severe. For example, look at the L/D for a 6 knot sink condition and
^ a 20 knot headwind. Now recompute the value, but instead of flying the MacCready recommended speed, fly 60 knots. What is the L/D
^ ratio then?

^ 5kt sink, 20 kt headwind: Using MacCready STF, L/D=
(from above)

60 knots, L/D=

Flying the recommended MacCready speed maximizes gliding distance. Flying a few knots slowerthan recommended STF imparts little
penalty, but errors of ten knots or more will rob you of valuable L/D pints.


