Glider Cross-Country

An Overview for Everyone

Jan. 13, 2024



Agenda

Seymour - Greensburg - Seymour

Purpose of the presentation

Getting started today for next season
What to do a few days before the flight
Morning of flight preparation

Takeoff

En Route

Landing

Retrieval



Purpose of Presentation

Overview of a glider cross-country

 Something for everyone

* Provide a high level overview of the planning and execution of a glider cross-
country

 Example: Seymour - Greensburg - Seymour

* Long and Short term preparation is a key to success
 Hard and fast rules

« Some technigues— but remember, everyone is different

* First and foremost, keep it SAFE!



Preparation
During the Off Season Months

o Study up

* Analyze last season’s flights
(OLC and SeeYou are great
sources)

 Update flight computers
 Update waypoint file(s)
* Practice setting up tasks

» Set goals for 2024




Sources of Study

Something to read on cold winter day

» Cross-Country Soaring, Helmut Reichmann (the best technical book, ever!)

o Glider Flying Handbook, Chapter 11, FAA

» Understanding the Sky, Dennis Pagen

e @Glider Pilot’s Handbook of Aeronautical Knowledge, Chapter 15, Russell Holtz

* Winning on the Wind, George Moffat (tidbits of good information and interesting narrative seasoned with a healthy dose of pompousity. George
will be 97 this year.)

» Sky Full of Heat, Sebastian Kawa (recently won the World 15m Championship in Australia)

« Dancing with the Wind, Jean-Marie Clément (advanced material on lift— thermal, ridge and wave)
* Any of the Bob Wander’s books (short and concise, practical advice)

« SSA rules for badge flying (not easy to understand). Ask for help when interpreting the rules.

* Pilot Operating Handbook for the gliders you plan to fly

* FARs (no kidding)

* Private or Commercial written test guide (great opportunity to brush up)



Preparation
Fly During the Off Season

 Winter weather often includes crosswind takeoff &
landings

e Sharpen thermaling skills in weak lift

* Get comfortable with unassisted takeoffs
e Set up varios and flight computers

* Check batteries

* Fly some small tasks for practice

* Prepare the glider

* |Inspect and repair ground equipment

* Prepare the trailer

e Use a checklist




Soaring Season
Finally Begins

It’s the first good flying day
of 2024, and you plan an out
and back to Greensburg in
PW5

60 NM (69 SM) roundtrip
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Days Before Flight
y g Mid Cloud Cover
- = Low & Cu Clouds
Hoping for Good Lift
Therma(LtS)trength 0 06 12 17 21 31 37 33 B33 29 06
* Review Skysight.io and/or Dr. Jack’s -
ForecaStS Soarable Height
4000
MSL (ft)
° Key items: 2000
 Thermal heights and strength 576 576 576 1548 2343 4232 5782 5740 5752 5376 576
. Soarable Height | g 970 1770 3660 5210 5160 5180 4800 O
* Winds (surface and aloft) AGL (fy
80
70 N
» Buoyancy shear 60/
Sfc Temp (f) L
 Cloud markers 40 -
55°  60° 65° 69° 72° 75° 76° 76° 76° 76° 75°
- Length of soaring day Sfc Dewpoint (f) | 46°  47°  47°  46° 45°  43°  43°  43°  43°  43°  42°
| 6kt 6kt 7kt 8kt 8kt 8kt 10kt 10kt 11kt 10kt Okt
;. Wind GmAGL) | oo 640 g1c  94°  o9g° 101° 93° 92° 82° 80°  76°
° PreCIpItatIOn and/or Storms Glsts 8kt Okt 13kt 12kt 11kt 11kt 13kt 13kt 14kt 13kt 12kt




Is this a reasonable
task in PW5? r——wc.omo
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Estimating Course Time

Many Assumptions
Bob’s Method

o After takeoff, thermal around Seymour for 30 minutes.

 With 3 knot lift in the forecast, | can usually plan on attaining an average climb of
only 2 knots. It takes time to enter, center and depart the thermal. Plus | fly like a
Sunday driver. Your results may vary.

e |t’'s 60 NM roundtrip. But | know I’ll zig-zag 25% more, for a total distance of 75 NM.
Assuming an average groundspeed of 30 knots, total en route time is 2.5 hours.

Total flight time is about 3 hours

Therefore, it’s a reasonable task to plan!

Wait! How did | come up with 30 knots as an average course speed?



Maximum Course
Speed

Overall Course Speed vs.
Average Rate of Climb

Overall Course Speed (mph)

60 4

LN
)

30

N 4

Course Speed PWS5S, 10% Degradation Factor, Flown at STF

4 » » » |

& 6 8
Average Rate of Climb (knots)




What about Winds Aloft?

Won’t they affect overall course speed?

* For this analysis, the winds aloft are assumed to be calm.
* The effect of wind will be discussed later in this presentation.

o Stronger winds results in slower overall course speed. It’'s math.

* A combination of strong winds aloft and weak lift can often result in flying away from
a destination. In other words, weak lift and strong winds can make it impossible to
fly a task.

e Ballasting a glider often helps improve course speed, especially when winds aloft are
strong. Changing the weight of a glider (i.e., wing loading) does not change the best
glide ratio (best L/D) — it simply changes the speed at which the the best L/D
OCCuUrs.
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The Day Before the Flight
Things to do...

* Tow pilot?
* Find out what other pilots are planning

e Check NOTAMs and TFRs

* Review weather forecasts

* Charge portable flight computer (eg.,
Oudie)

* Confirm waypoint files and tasks are loaded

DAY TO GO

* Charge glider batteries

e Use a checklist

S =




The Day of the Flight

Things to do at home...

« Wake up
e Check soaring forecast

e Coffee

« How are you feeling?

» \Weather briefing
« METARSs, TAFs, NOTAMs, TFRs, etc.
« Confirm portable flight computer (eg., Oudie) is charged
« Confirm waypoint file and tasks are loaded
» Glider batteries
« Sectional chart

e Snacks and water for the flight

e License and photo ID

* Use a checklist before leaving house




The Day of the Flight

Things to do at airport...

* Preflight glider (remove tumbleweeds)

* Positive control check?

* Install batteries

* Install portable flight computer (Oudie)

* Check that today’s task is loaded

 Power up at least 10 minutes before takeoff

* Sectional chart & some method of calculating distance

* Talk with tow pilot

Emergency plan

Planned release location

Planned route

Possible aero retrieve airports
* Leave keys in car

e Use a checklist




The Day of the Flight
Things to Carry in the Glider

» Appropriate clothes, including hat
e Good shoes

* Food & water

e Sunblock

e Canopy cover

* Towel(s)

« Portable radio (if available)

 Phone

« Satellite tracker (good idea to have when doing longer cross countries)
» Current sectional chart (don’t rely on ForeFlight)

e Tiedowns

* Mini wing wheel (if needed)

« Charging cords

 First aid kit with mylar blanket
« Some small tools, knife and tape might be handy

 Use a checklist



Takeoff

Sampling the Lift

 Don’t release early, especially if
others are waiting for takeoff. My
advice from experience.

e |f a task is declared, practice
going through the start line. Note
the start altitude. Note: a
declared task is not required for
the silver distance leg.

o Set a minimum thermal height
before leaving the area.




En Route

Head “Towards” Greensburg

e Stop and thermal as necessary

* Pay attention to the cloud markers and where
the lift is found relative to the clouds.

* Look for cloud streets.

* |s there a big blue hole up ahead?

* Where are the cloud bases?

 Where is the thermal operating band?

e Stay within gliding distance of Seymour until a
glide to North Vernon is assured.

« How will you know if you can glide to an
airport?

ro & VFR
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Warning: Math Ahead

‘ Sty iz

{Ox_=15
ox.o X Inx Sa
* This xample shows how ore might calcuzte [ 2 W e e
+)(+Y+Z

 Don’t try this while flying!

* |n reality, all of us will use computers. But, we E a+b {'(

need to be capable of doing some mental
calculations when the computers fail.

 The summary table (shown in a few slides)
makes the math easy in order to perform \I S|n2x b-C: COS 3 b
reasonability checks of the computer’s 1
calculations.
5x2+14x_y+2y2=-18
 For now, don’t focus on the math in the next
four slides. Instead, focus on the AcosXx - arCtg 28'“3

methodology. designed by '® freepik




How Far Can | Safely Glide?
Example: PW5 No Wind el

?,
¢
¢
¢
’,
y

l"
4,

 Published L/D 31 at 44 knots e,

e
’,
y

* Use 50% of published L/D for planning,15.5 , /ﬂ-ﬂ.ﬁ,@%\_/o 31.3 (Wind +0)
N

. (15.5* 1000 / 6076) = 2.5 NM per 1,000 FT 3

’,
’,
P

1,000 FT altitude loss over 2.5 NM (3 SM, 4.5 \'X """"

KM). \ (on

* Example: 5 NM from North Vernon (elev. 757 \
ft) |

* 1,000 ft safety altitude, arrive at North Vernon &\

at 1,757 MSL \

)b

* Therefore, one needs 3,757 MSL (757 + 1000
+ 2000) to arrive at North Vernon at 1,000 AGL. -




How Far Can | Safely Glide?

No one will fly the PWS at 44 Knots!
Let’s use 50 Knots, instead.

PW5 Smyk

GROSS WT 661 LBS

P
’ .

e | et’s use a cruise speed of 50 knots

 Published L/D at 50 knots is 29

* Use 50% of published L/D for planning,14.5

1,000 FT altitude loss over 2.4 NM (2.8 SM, 4.4
KM).

« Example: 5 NM from North Vernon (elev. 757 ft)

* 1,000 ft safety altitude, arrive at North Vernon at

1,757 MSL
* Therefore, one needs 3,837 MSL (757 + 1000 +

2080) to arrive at North Vernon at 1,000 AGL. =
 The altitude penalty for flying slightly faster is only a

80 ft. 0 10




How Far Can | Safely Glide?
PW5 Smyk
Example: PW5 10 KnOt Headwind GROSS WT 661LBS

o

* Published L/D 29 at 50 knots (still air)

* Glide slope relative to ground (corrected for 10
knot headwind): 29*(40/50) = 23.2

e Use 50% of theoretical L/D for planning,11.6

* 1,000 FT altitude loss over 1.9 NM (2.2 SM, 3.5
KM). Waving of math hands, here.

\
\
« Example: 5 NM from North Vernon (elev. 757 ft) \n%\

1,000 ft safety altitude, arrive at North Vernon
at 1,757 MSL ’ \

)b

 Therefore, one needs 4,388 MSL to arrive at
North Vernon at safety altitude (757 + 1000 + £ *

\
25631 ) 0 10 20 30 40 50 60 70 80 %\1 90 100 110 120




How Far Can | Safely Glide?
Example: PWS5 20 Knot Headwind

 Published L/D 27.5 at 55 knots (still air)

* Glide slope relative to ground (corrected for 10
knot headwind): 27.5*(30/55) = 15.0

* Use 50% of theoretical L/D for planning,7.5

* 1,000 FT altitude loss over 1.2 NM (1.4 SM, 2.2
KM). Waving of math hands, here.

« Example: 5 NM from North Vernon (elev. 757 ft)

1,000 ft safety altitude, arrive at North Vernon
at 1,757 MSL

 Therefore, one needs 5,924 MSL to arrive at
North Vernon at safety altitude (757 + 1000 +
4,167)

0

a1

PW5 Smyk

GROSS WT 661 LBS

i _l_.-""";""“ "'l
-%z« L/D 18.2 (Wind -20)
O
.,
'8
\

)b

10

20
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40

50

60

70

\

80 %.%;_t
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PW5 Planning Summary

EN ROUTE
WINDS CALM -10 -20
(KNOTS)

DISTANCE

TRAVELED
MWFR 1 25 1 1.9 | 1.2 S| I\/I PLE
ALTITUDE

LOSS




1058 Pvt) 1247

/556‘2'" 740 - 24 122. 70\ "')Bz’u\ | Y e . D e }ff?\[ S S ST VA EEKRAWES
11 1090 | : /‘, (e O ool A iz
LH133) Atterburyp | 1L 7 609 A : D). Norristown == )\ Adam )J S N\ 7 N - i I o\ \) 200

22 A
SVILLE (HLB) ’ \

DECATUR COUNTY (89)

W A
: pey = =] CL'FS MEMEHOSPITAS/N RN 4 |
1045 — = f- golf course 10 BA ?? A(262) E‘ HOSPITAL : \}H‘é l k —= L§9 '%4315 x ’(572),[ . (‘%
: = Edlnburgh - ,_ i s '- : | S
=} MNod6-——~X_ it 1042 123 3G LEE : - R AN AN
— i 3 (300) A i NS R 7, “ =
7238 = IMSEL AAF (HB (?9 1) (295) Z 12,6-)1\0 \, \ N RS .‘ 12240 ‘ 4
(310) =719 92\/\ - CT-126. 24(9 VAN , E DECEE GREENSBURG' ‘ AN 2 2SN U <‘
J (298) AWOS-3 119 9675 Taylo sville Ca P4 ) a \She; Npéts \
\7090 I o LBGOE I\\\ﬂ .LU BUS (BAK)y /. 912 *|1#34 457 K ) : | PR ¢
R-3401B= f- = 1 079 1036 1. S 0 XU :
i = 7/ S s
~acer—=1 R-340)/A' 5 {(377) AWOS-3 119.75) §  (280) A_Haftsvi 5),, AY400 )~ e v 1 ,[\Q g > 2o
D MOA—=& =+ M 656 *L 64 122.95 \ / M) ol P4 7 / 360) |, 7 S vom
1093 = W E: N wmeus; |, 122 ) TP ’ ~ !
— —1= o~ \ : Sunman
=3 RIETELMEIR ELI( TN o ue / 1262 ( > AL |
: ”.' ": . : . Millhousen ‘ (270)M = 33A€ @ .EA\ y
' Napoleon - (403) A (205) \
10 2"7 ° / :.32000)2/ (345) 1040 G LU ;= 8. \| Q CVG ]
N1137 ) A2 \ 7 3075
‘ ‘310) ('5 s R U ;(J i 1246 - gé{e7 \ Hi'i‘.?"os.‘i';"’ (
E ¢ ) o NP7 TN )
& 4000 795 JPG D / S L MCP: -
= > 7 a|93b0r0 Gr er A 1061 2 s/ { 1254 b o yeg - 16
' v o Elizabethtow S\ | | —w—  (MOA 7 5 (270) / . 10 P oy,
' 311) i Pierceville 0,000 B
. 9 1\7 ( | A , & [T T
* ( 1ol = (308 1020 -& ? 3 ."] soozgginco ) IZAG4 &l WM oo b o:
RA AE 4308) A SC|p|o NORXH VERNON (V. ™~ _ B Sy gy [ A 1283 - Ng™
1091 &, E \ /85 O | Azalia A 3"3 120.6P5: = - | A
(302) : sv|||e A(235) \(\/\f\.—75 50 122. Q@ W) L, - SR <V,C AI1E UK Cam /7
N - / 0) UC/ .M 0 ) inshitutf; X A(s;: 05 B 230 g v Q)\ ol | G U4
- - = ) orgmees A \ (260) '
((oo oy = 305) A ’B =4 .K : L o : \ S “ s R
EA (2 : : 93?05 : e * 206 LA " e :‘o*“o* B .’ — | | > e :\TZINGER ol
I — : N ,(265) A . ¢ .- 049 . ok E Qbﬁ‘ x)} é
A lg-gl-s - - [ I ,AJ‘ 1 l 0 pl .. e | | | | LS | || | - | | | l 1 : |
> ¢ N 880 240 A A50 \\emO 2 2 ' A N — 1020 =\ ll\ Y
0. W' B w I A (360) ° > AN O50 =~ SEMOAN 7 : =\ \
- " o o I Y RIAT e~ PINAELT (A rscan || )\ - e
- o , =/ : - = | | b 1171 /)
‘910 . \ 0 ”867. \Q ; . 94 9 8\ I)I, ' ' -V IK { - - (270
184 - a> s - (409) 4 . > | | : s
107A (249) A/'\& r/’\} (310) - . \ . -4«6"." ";55%;_. WS gl dl i
(2] ]) - 1\ 0 [ - 08:” JPG A : A o /j‘ »
(1248 EREEMAN[MUNI (SER | R oG NATIONAL . 5 B g
11 2/ (349) YAWO0S-3" Hg 4(25 | 921 scata GEE s i 3'?’ «c/g1d - // % H ¢ -
:(290) Browrngtow \33'L 60 122.8(9 (20 A\ J;G A A B - X A Ybamgn! s =+ 9 N o1
RP 36U A RIVE \ SN . ST - KN Nooo (5% TN

D
N MOA\ - 5 w\‘ 1193 Canaan
N 0 (400) : " 884 \‘52 ' 918 N Q /oS . TS — (N e— S5 % de: A de below 20(

PR Y ]




Stepping Stones

Remaining within glide distance of en route airports

o Safely remain within glide
distance of an airport. Be
conservative.

* Winds, maximum thermal height,
and cloud streets will determine
how much zig-zagging is
necessary.

 Two computers make for easier
navigating.
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It’s Important to Understand How |
the Computer Thinks! | A d —
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Computers

Factors in Calculating Arrival Altitude

 Winds
 MacCready Setting (MC)

Using a low MacCready setting
will often result in an overly optimistic L/D

MC L/D STF (KNOTS)
0 31 44
1 28 56
2 26 61
4 20 71
6 18 79




MacCready Theory

Advanced Topic — A Short Diversion

« MacCready setting (MC) is a method
for maximizing the speed around a
course.

» The MC is set to the average climb rate
expected in the next thermal.

3 knots

* As the MC goes up, the commanded STF
(speed-to-fly) between thermal goes up.
In other words, the stronger the thermals,

the faster one should fly between
thermals to maximize course speed.

e The faster one flies between thermals,
the steeper the glide angle.



Back to the Problem of Building a
Conservatism into the Computer’s Calculations

 Admittedly, speed is critically important for long
tasks. Therefore, having an accurate MC setting
and flying the correct STF is important on long
flights.

* My Method: | set an accurate MC on Computer #1
while Computer #2 is set to a higher MC thereby
providing a glide performance margin when
calculating arrival altitude. STF is flown off of
Computer #1 and a conservative arrival altitude is
shown on Computer #2. | also perform a
reasonability check by using 4 NM per 1,000 ft
altitude loss.

 No matter how you manage the computer(s). You
must ensure that the calculations are correct and
you understand the assumptions and limitations.

* Enough said about this topic.



Uttoh— Landing at Greensburg
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» Listen to local activity on CTAF

* Time permitting, call another LSC glider
pilot on 123.5 (or other agreed upon
frequency).

* Use the same approach and landing
techniques you’d use a Seymour (aim,
touchdown and stopping points). Try
stopping by a taxiway for easy exit.

o Safety first. Broadcast your position that
you're a glider.




The Aero Retrieve

Some Considerations

* | recommend using the entire runway on grass runways or shorter
hard surfaces. Coordinate with the tow pilot.

« Agree on radio usage between glider and tow plane. It makes
sense to be using CTAF on takeoff and departure. After clear of
airport, both should agree on changing to air-to-air frequency.

» Expect turbulence on windy days when departing from runways
sheltered by trees (eg., Cherryhill).

 Some runways can be narrow and have rocks or lights close to the
edge. When in doubt, always find someone to help run the wing.

* What are the options during PT3 on takeoff?
* While en route, think about where you would go if the rope broke.

* No fumbling with equipment while on tow. Set up computers
before takeofft.

 In level flight, it’s much easier to get slack in the rope. One
technique is to have the tow plane do a gradual climb. The PW5
POH does not recommend low tow due to cable rubbing on the
front fuselage.
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