™ : - Knowing your way around
| a polar

These figures, from Paths of Soaring

N Flight, show how the origin of the polar
. can be displaced for different wind and
vertical montion conditions.
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™ Fig. 12.7. Best speed 1o fly in the presence of a headwind (HW) or taflwind (TW).
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o Fig. 8.3. Construction 10 show the average speed atained.
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Fig. 8.5. Construction to show the maximum speed atiained in the presence of a down-
current.
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Fig. 12.9. Constructi i i i
129 ction to give the best speed to fly for maximum average speed, using
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101 fpm = lknot, 88fpm=1mph, 1.15mph= 1knot
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Effect of Wind

1. Againusing the AC-4 asan example. Wind has a Iams effect on glide ratio, particularly on saflplanes with light wing loading. 20 knot headwinds are
common, and substantially cut a glider’s LID ratio. For gliders with performance srmilartatheAC—4a 18:1or 3 nm per 1000 fet is a suitable
=) conservative estimate of performance in real world conditions.

(" 2.Acommonruleof thuimbfor headwinds is t0 add 1/2 the wind speed to the bestUDspeed This method is crude and will cost you performance. The
' best speed toflyfor winds is shown with the solid line.

3.1 is best to knowa fewMacCready zmedsforcommon headwinds. Type them out and tape it to your panel o add to checklist. Every glider is different,

m
™
™
™
™
™
- but most performance curves will benave similarly.
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Using the Speed Ring
1.5et the geed Ring t00.The O setting is the most conservative. Speeds flown with the zero setting are maximized for distance efficiency. In this
example,  knot indicated sink (glider plus airmass) will direct the pilot to fly 52 knots. If increased 5lnkl5mcourrtmd.53y7hmtsmk.ﬂwpﬂotus
directed tofiy 70 knots. Remember to ease up to the STF, don't chase the needle. e
I8

2.Herethe pllot is anticipating 2 knot lift. 3 knot indicated sink willdirect the pilot tofly 62 knots (10 knots faster than a O setting).
3. This brave pilot is expect ing 6 knot 1ift. 3 knot indicated sink will direst the pilot to fly 76 knots (14 knotsfaster than 2 0 setting).

Remember the expected climb setting is the average achigved climb in the next thermal. Most pilots set the speed ring to a valug 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 O are optimized for distance. Speed Ring Settings greater than 0 are optimized for speed and time.
There is no advantage to setting the spaed ring below 0. @

Some Speed Ring Strategles

New XC pilots may want to start out with the speed ring set 0 0. Mors accomplished pilots may want to set the speed ring at 115 to 1/2 the expected
climb. For example, if the day is consistently producing 6 knot thermals, set the speed ring at 2 or 3 knots. Competition pilots set the speed ring at

112 t0all of the expected climb.

Catagorize 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 O to maximize gliding distance.

When under a cloud street, set the 5pced ring to the setting that gives you a constant altitude over the long run.

Set the speed ring to O whenever tervain clearance Is a problem or you feel uncomfortably low.

Set the speed ring slightly higher with headwinds and slightly lower with tailwinds.

Set your speed ring slightly lower i you have numerous bugs on your leading edge or rain.

Back off on the recommended speed if you think you are approaching Iifs. 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 matchstrategies to make MacCready theory work for you!



ratio then?

/Skt sink, 20 kt headwind:
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Using MacCready STF, LID=
(from almve)

Flying the recommended MacCready speed maximizes gliding distance. Flying a few knots slower than recommended STF imparts little
penalty, but errors of ten knots or more will rob you of valuable LID points.

60 knots, LID=

™~
~ Speed to Fly Worksheet
™
™ =0
(" . airmass STF forwardvelocity  sailplane sink totalsink  LID (forward vel. / sinkrate) -
@ Oktsink 0= +0=
™ 2kisink - 0= _____ 2= -
z 4kt sink - 0= - A= -
@\ Okt sink — 0= 4= -
Bktsink - 0= _____ b= -
@ 10ktsink - 0= — #0=_" -
™
™ Headwind=20 '
P airmass STF forwardvelocity  sailplane sink totalsink  L/D (forward vel. / sinkrate)
™ Oktsink — 20= _____ +0=
™ 2ksink - 20= — 2= -
™ 4ktsink 20= _ 4=
@ eksik __ 20=  +6= B
o &kt sink 20=_ _ +b=_ . —_
™
SO
- deadwind= 40
airmass STF forwardvelocity  sailplane sink totalsink  L/D (forward vel. / sinkrate)
Okt sink 4= _____ +0=
2kt sink 4= ______ 2= -
4kt sink 4= ______ b= -
Tailwind= 20
airmass STF forward velocity  sailplane sink totalsink  L/D (forward vel. / sinkrate)
Okt sink +20= ___ - 0= -
2kt sink 4+ 20= - 2= -
4kt sink — +20=  H#= -
okt sink +20= ____ +6= S

The penelty for flying too slow in sink or headwind conditions can be severe. For example, look at the L/D for 2 6 knot sink condition and
a 20 knot headwind. Now recompute the value, but instead of flying the MacCready recommended speed fly60 knots. What isthe LID




Making a Speed Ring

1.Let's use the AC-4 as an example. From the first table on the worksheet (for O knot headwind), we plot the STF
the dots with a curve. We combing both the airmass sinkrate and glider sinkrate because this is what the variometer is sensing, unless you have a

nettovariometer. Curves for various headwinds and tallwinds are also shown for interest.
2.Then we pick off values for nice, even speeds of 50, 60,70, 80, 90, and 100 knots. The corresponding vario indications are tabulated below.

1 Speed Ring Calculation for AC-4a

agalnst thetotal sinkrate, connecting

no wind

B0 kts

60kts
70kts

80kts
90kts

>
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Speed Ring Table

.25kt
44kt
70kt
108kt
16.0kt

/ /

/
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\4%{

//

/
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/

varlo indicated sinkrate (airmags and glider sinkrates combined)

1l {30 4f‘

60

90

100 1110

S3.Puta triangle or some other symbol anywhere on your variometer’s speed ring (this will be the expected lift valug).

airspeed

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 soon.-

Now try it for your sallplane type below.

)
B

18

16

14

12

10

no wind

50kts
60kts

Speed Ring Table

G

80kts

70kts

S0kts
100kts

vario indicated sinkrate (alrmass and glider sinkrates combined

18- - -

— {40 |50

60— --{70- -

airspeed
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ratio then?

/Skt sink, 20 kt headwind:

33%%3,3?%33‘%33%3%3%@"%@%'3

Using MacCready STF, LID=
(from almve)

Flying the recommended MacCready speed maximizes gliding distance. Flying a few knots slower than recommended STF imparts little
penalty, but errors of ten knots or more will rob you of valuable LID points.

60 knots, LID=

™~
~ Speed to Fly Worksheet
™
™ =0
(" . airmass STF forwardvelocity  sailplane sink totalsink  LID (forward vel. / sinkrate) -
@ Oktsink 0= +0=
™ 2kisink - 0= _____ 2= -
z 4kt sink - 0= - A= -
@\ Okt sink — 0= 4= -
Bktsink - 0= _____ b= -
@ 10ktsink - 0= — #0=_" -
™
™ Headwind=20 '
P airmass STF forwardvelocity  sailplane sink totalsink  L/D (forward vel. / sinkrate)
™ Oktsink — 20= _____ +0=
™ 2ksink - 20= — 2= -
™ 4ktsink 20= _ 4=
@ eksik __ 20=  +6= B
o &kt sink 20=_ _ +b=_ . —_
™
SO
- deadwind= 40
airmass STF forwardvelocity  sailplane sink totalsink  L/D (forward vel. / sinkrate)
Okt sink 4= _____ +0=
2kt sink 4= ______ 2= -
4kt sink 4= ______ b= -
Tailwind= 20
airmass STF forward velocity  sailplane sink totalsink  L/D (forward vel. / sinkrate)
Okt sink +20= ___ - 0= -
2kt sink 4+ 20= - 2= -
4kt sink — +20=  H#= -
okt sink +20= ____ +6= S

The penelty for flying too slow in sink or headwind conditions can be severe. For example, look at the L/D for 2 6 knot sink condition and
a 20 knot headwind. Now recompute the value, but instead of flying the MacCready recommended speed fly60 knots. What isthe LID




