XC SOARING 2019




* Yogi Be

* Famous BC Quote...You already know
this stuff!!



er Pilots

* |tis an Adventure and Only an Inconvenience



e One Rule That Must be Obeyed is to Always Hz
Place to Land Within Range BUT That Doesr
oe an Airport.

You Must Con e to Fly Well.
* Landing Out is Only an Inconvenience.

* The Attention You Pay to a Potential Outlanding is
Directly Related to Your Altitude and Location.

* When You are High with Lots of Options Your Focus Has
to be On Flying NOT Landing




* Cutting the
Home Airport is Liberating.

e |f You Can Soar Within Glide of Home and
Conditions Look Good Ahead You Can Soar
There Too!!




Flying S
XC Skills
Flight Planning

Execution and Analysis
Safety




Flarmne

Boulder Turnp
Class B and Arrival/Departure Routes

Map and Sectionals

Tasks for Badge Flights Pre-Planned
Water, Food, Relief System

Land Out Kit

DEN



Lifting 2x
Padlock, Groun

* Phone List, Cell Phone, Spot, GPS, Handheld
Radio

e Crew Plan

e Communicate
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y://weather.rap.ucar.edu/progs/index.php?prog=12

Quick-look forecast charts. Click the Forecast tab above for more details.

previous forecast: or next forecast:

12 hr forecast valid 0000 UTC Wed 29 Apr 2015

Wintry mix


http://weather.rap.ucar.edu/progs/index.php?prog=12

Satellite Imagery

Colin’s Favorite the Water Vapor Loop

Images from GOES-12 and GOES-10 satellites:

@ visible

© Infrared (Color)
© Infrared (B/W)
© water Vapor®

© Shortwave IR*

*Oontiguous U.S. images only

Multi-Spectral:

© Channels 2-4*

© s/w IR reflectance™
© Icing Product®

End date: Today v
End time: Mostrecent v
Loop duration: Singleimage ~

Satellite images from other internet sources



http://soaringdata.info/aviation/airportsTab.h
tml

http://soaringweb.org/TP

ttp://soarbfss.org/rasp/univiewer.html

www.drjack.info/BLIP/univiewer.



http://soaringdata.info/aviation/airportsTab.html
http://soaringweb.org/TP
http://soarbfss.org/rasp/univiewer.html
http://www.drjack.info/BLIP/univiewer.html
http://weather.rap.ucar.edu/progs/index.php?prog=12

Pressure).

TE (Total Energy): st are We Gaining or
Losing Energy? (Add in Airspeed)

Netto: How Fast is the Air Mass Rising or
Sinking? (Add in the Glider's Polar)

Relative Netto: How Fast Would We Climb if
We Circled? (Add in Circling Polar)




 About 19
and George Pirie, r motion between
thermals to the theory

 So why is it now commonly called MacCready Speed
to Fly theory?
— MacCready published the design of a simple “Speed

Selector” ring in a 1954 Soaring magazine article based on
this theory.



e (Classic I ——
based on of
country speec
thermal

1) time = dist / velocity + height / climb rate
2) - height = (sink rate + air vert velocity) *dist / velocity
substituting 2) into 1) and....



Graphical interpretation of result

Graphic Construction of Speed-to-Fly in Still Air

\%

cruise

\

10 .20
Veruise

expected climb (1 m/s) Y speed-to-fly (120 km/h)

sink, here = Ws = polar sink rate of Vcruise =  cruising speed (58 km/h)
the sailplane (-1.05 m/s)




Fly faster an
Fly slower and less picky when down low
Mostly ignore speed-to-fly indicator

Surprisingly large course deviations chasing
good air



— Improves
finding great therma

— Avoids getting stuck

* Deviations cost more
time, but payoff can be
bigger




 The prob
— We don’t know where the next thermal is
— We don’t know how strong it is

* One approach is to assume the distribution of
thermals is random and optimize accordingly

See “MacCready Theory with Uncertain Lift and Limited Altitude,” Technical Soaring 23(3) (July
1999) 88-96, also available at


http://faculty.chicagogsb.edu/john.cochrane/research/Papers/index.htm

Make Cen
Core or Away Fr

Get High and Stay High- BUT—Work an Altitude
Band. 3000 Feet +/- Depending on the Day.

Don’t Stop for Weak Lift Unless it is Required.

Don’t Stop to Climb Unless You Can at Least Gain
1000 Feet.



Below is a chart giving angle of bank, on the left, against speed in knots along the top. The
figures given in the grid are the diameter of the circle. E.qg. a speed of 50 knots and 45° angle
of bank will give a circle of 129 meters.

40 45 50 95 60
30° 145 184| 227 275 328
35° 112 152 188 227 270
40° 100f 126 156| 189 226
45° 82 105 129| 156 186
o0° 70 89| 1101 133 159
95° 59| 74 92 111 132

Now let us consider a pilot with an angle of bank
of 45° and speed from 45 Knots giving a circle of
105 meters diameter. He maintains this for half a
turn, and follows it by a further half a turn of 40°
at 50 Knots. The very small change in speed and
angle of bank but giving 156-metre diameter turn,
for the next half circle, It can now be seen that
these small changes of speed and angles of bank
will move the centre of the original circle by
around 25%.

The answer is therefore fly accurately, fly very
accurately.




Thermal Efficiency: Airspeed
(Attitude), Centering within Two turns

Cruising: Holding Desired Course, Airspeed
(Attitude), Speed to Fly-MacCready

Recognizing the Route to Fly based on Weather
Flight Planning, Tasks, Badges



Chance
Complicated:

Ahead — Go Faster. When Low and Worried
Slow Down

Lift and Sink: Don’t Chase the Needle (Unless
it is REALLY Needed). You Will Be Late

Responding to Changes. A Net Loss Will Occur




Declared Ba OLC (6 Legs
Max Optimized to Max Distance)

3 Turnpoints or FAI Triangle

Choice of Turnpoints is Important...Use

Database or Create Your Own...Location and
Elevation are Important



Plains Flyin
Point A to B is Rarely Line, Fly Lift
Turnpoint Choice is Critical

Don’t “Shade” Your Route to Airports. Colin’s Rule:
If You Insist on Landing at an Airport...You Will!

Be Willing to Land Out



Weather at Home: atter Because it
Will be Different When You Get There!! If You Go
Home When the WX is Bad You Will Get There
When it Sucks!!!

 Have a Plan and Fly It. Don’t Wonder Around. Be
Decisive

* Don’t Ever Give Up!
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Flight statistics

Maximum altitude gained: 10873ft, low point 6769ft at 18:23:29, high point 17642ft at 21:51:56

Circling: Time Vario Alt.Gain AltLoss Thermals

Total 01:49:04(23%) 4.7%kts 54117ft  -2520ft 39

Left 00:44:27 (41%) 5.1kts 23835ft  -787ft 13

Right 01:04:37 (59%) 4.4kts 30282t -1732ft 26

Tries (<45s) 00:14:32 (3%) 1. 1kts 3901ft -2310ft 17

Straightt Time Dis.Done Altdiff Netto Avg.GS IAS Glides Avg.Glide MeanlL/D
Total 06:04:21(77%) 732.3mi  -53412ft 1.8kts 105kts B4%ts 40 18.3mi 72
Rising 01:35:20 (26%) 172.6mi  53087ft  7.5kts Q4kts 76kts -17
Sinking 04:29:01(74%) 559.8mi  -106495ft -0.2kts 108kts 87kts 28
Nettorising 03:52:23 (64%) 463.1mi  22300ft 4.2kts 104kts B4kts -110
Wind

<7250 7500 8000 8500 9000 9500 10000 10500 11000 11500 12000 12500 13000 13500 14000 14500 15000 15500 16000 16500 17000 17250 [ft]
5.1 1.9 2.0 2.9 3.7 5.0 2.2 3.2 1.3 2.5 9.5 8.1 347 357 541 582 727 651 367 350 18.3 5.0 [min]
269°%/4 192°/2 251°%/3 176°/2 182°%/2 258°/4 271°%(7 274°/8 257°(7 247°[7 232°%(5 220°f6 227°f6 242°f6 237°f6 246°(7 259°%/7 251°f6 235°/7 223°/7 222°/8 196°/9 [°fkts]

Vario

<15 2 3 4 5 6 7 8 9 10 11 12 12.5>  [kts]
9.0 10.2 111 139 124 117 97 87 47 31 21 12 13 ME[mn]
-722 2316 3507 5778 6289 7169 7008 7064 4419 3176 2198 1371 2024 M([ft]

Il yamunnhhuana

<7250 7500 8000 8500 9000 9500 10000 10500 11000 11500 12000 12500 13000 13500 14000 14500 15000 15500 16000 16500 16750 [ft]
13 15 12 13 15 0.5 14 3.1 84 113 123 166 162 9.2 49  B[min]
24 33 40 40 56 86 9.7 8.8 8.1 8.7 42 5.0 3.9 50 50 54 41 38 46 5.0 3.7  Mkts]

Speed

Altitude

<65 70 80 90 100 110 120 125>  [ktg]
55 20.3 276 343 737 942 740 348 M[min]
6.4 27.5 423 59.5 142.1 198.6 169.6 86.4 M[mi]
1745 8573 5748 3602 -14058-26759-21942-10322M[ft]
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Example okajagﬁ 0ptImIZE(}f|Ight B

. OLC Scoyng 933-8 km“@ 128.6 kph and
Clgged Triangle

e Total Dléﬁnce Flown 1178.5 km ol
~@147.3 kph <

./Z» Scoring D|stancg 79.2

=% ° 7 Not So Straight Legs (One Too Many)’






