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Introduction to Gliders

Exploring Flight without an Engine

= |nstructor — Paul Jurgens

— Chief Instructor for Glider, Multiengine, and
Primary Courses

— Master CFl & Master Gl

— pjurgens@sportys.com or 513.735.9100 x212
= Schedule
= — 9 AM.to 5 PM, today

= BreakiorlConch™— Noonish

— Other Breaks — Occasionally
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“Terminology and Those Good
‘Ol Regulations




s Glider
— (Per FAA) A heavier-than-air aircraft that is supported in
flight by the dynamic reaction of the air against its lifting

surfaces. Its free flight does not depend principally on
an engine.

= Sailplane

— The FAA does not distinguish between gliders and
sailplanes. They use the terms interchangeably in
advisory circulars concerning the certification,of,gliders
and poweredigliders: -

=nRtthe glider'community, sailplanes are typically.
considered to be gliders with higher performance
characteristics.

- !ermmo'oc\ —————
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= Gliding vs. Soaring

— Soaring generally has the connotation of
sustained flight without an engine.

— Gliding may also be used in this sense but eften
Indicates a controlled descent.



= No FAA knowledge exam for an add-on rating if
rated in airplanes at same level.

= You do need to pass an oral and flight practical
exam.

= Add a glider rating to Private certificate
— 3 hours of glider time assuming that you already have
40 hours of flight time in heavier-than-air aircratft.
— At least 10 training flights with asgliderinstructorandido
solo flightss

="3 of the training flights must be within 2 calendar months
prior to the practical test.

= Add'a glider rating te: Commercial certificate (with
200 hours of flight time in heavier-than-air aircraft)

— 3 hours of flight training or 10 training flights in a glider
with an instructor.

— 3 training flights must be within 2 calendar months prior
to the practical test.

— Atleast 20 PIC flights /' 5 of PIC must be solo.
"“\No medical certificate requirediierany glider

rating.

— Must be able to self-certify OK for flight.




= J4"years old te sele/in a glider.

*16'to earn-a private pilot in a glider.

= Knowledge and practical test required.

= |f less than 40 hours of flight time in heavier-than-

air aircraft:

— 10 hours of flight time in a glider.

— 20 flights in a glider.

=3'training flights must be within.2.calendar. months. prior;
to the practicalitests -

=2 hoeursiorselotight tme'in'a glider with at least 10
launches and landings.

=

_L aunc‘rIJJHezlrIJo! ————

= How can we get a glider into the air? g



Can an airplane pilot legally fly
this aircraft with a passenger
withgbn-qb{aining a glider rating?

Category of Airworthiness: Utility.




Glider Aerodynamics and
Systems
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Dive Brakes

OIESTAUCHNEIHITENRIS

To Static Source or

Total Energy Venturi



ggeratiion gf 2l Velforrisgtsr

= I\/Iechamcal o) Electronlc = —

May have both visual‘and audible lndlcatlons
‘Uncompensated units will measure climbs and descents
due to the vertical movement of the airmass as well as
those resulting from a dive or a pull-up.

— Most interested in movement of airmass.
Total energy compensating system is designedto reduce
the indication of “stick thermals.”

— Senses change in speed and adjusts vario.indication.

‘Netto” or.airmass variometer indicates the vertical speed
efithe airmass.only. —
— |t deesineiindicaterthienvertical'speed orthe glider when
descending nrstill air.
— This may be accomplished using a controlled leak in the pitot head
or electronically.
— Accurate calibration of a netto system can be difficult.
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Glider Performance
and
Speed-To-Fly

- Many of the same performance conS|derat|ons as

airplanes.

— Pressure altitude, temperature, humidity, density.
altitude, weight & balance, etc.

= “Best Glide” gets more complicated than taught in
an airplane.
— More in a moment.

= _Glide ratio,is a factor of the design, speed, and
drag of the aircraift. =

= Allfetherfiactors being the same, changes in weight do
not change the glide ratio for a particular configuration,
only the speed at which the ratio is obtained.

= Heavier = Faster

11



= Best glide speed.

— Maximum lift over drag
speed

— Best L over D

— L over D max Minimum
8o

~Minimum:Drag /

= A bit teo simplexfors - il /maucedo,ag
gliding flight. | | l\

Parasite Drag

’ DQQ?!-’EOJ |\ e _

= Traditional Definition

— The Indicated Airspeed which produces the
flattest glide in any situation of convection.

= FAA Definitions

— Optimum speed through the (sinking or rising)
air mass to achieve either the furthest glide or

fastest average cross-countny.speed depending
on the ohjectivesiduringasfiight:

='Speed-to-fly refers to the optimum airspeed for
proceeding from one source of lift to another.

12
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= Perthe FAA,

—

to-fly depends on the following.

— The rate-of-climb the pilot expects to achieve in the next

thermal or updraft.

= This is more related to competition and cross-country soaring.

Beginners should use an expectatio

n of 0.

— The rate of ascent or descent of the air mass:through

which the glider is flying.

— The glider’s inherent sink rate at all airspeeds between
minimum;sink airspeed and never exceed airspeed.

= Headwind ertailwind:

mViany @liderPilots would disagree with this one. This is related
to Final Glide Speed calculations, not pure'Speed-to-Fly.
Thermal to thermal is within the airmass; horizontal movement
of the airmass is irrelevant.

In'non-convective air, wings level speed-to-fly =

traditional best glide.

In general terms, go faster in sinking air, go slower

In rising air.

How fast or how slow must be calculated.
= Byplacing a speed-to-fly ring (MacCready.ring),around

Speed-To-Fly (HK-36-TC Glide Polar)

Airmass

the variometerdialy
=By using'a‘table or chart. \IREE
Speed (Kts)

Speed-to-Fly|
(Kts)

Glider Vertical
Speed @ StF
(Kts)

Total Energy
Variometer
Indication (Kts)

Speed-to-
Fly (Kts)

— By using an electronic fligljiasoias

2
SN

rzib chis

olersin

52
= 57

70

-2.75

4.75

-3

7

current optimum speed-toNivs 2
8

)

-10

-4.75

-12.75

-10

-6.4

-16.4
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. Speed -10- Fly ad]usted for headwmd o)f tanwmd

= |ndicated airspeed required when seeking to reach
a point on the ground.

Can be calculated and placed on a chart or
determined with a manual or electronic glide
computer.

Rule of thumb for headwinds - Add half or two-
thirds of the headwind component to your calm-
wind gnal glide alrspeed for areugh final.glide
Spee = X ) (Cor ﬂgmlopl)

= Summary of the rate ofisink in terms of airspeed as supplied
by the manufacturer in a graph called a polar curve, or
simply a polar.
— The vertical axis of the polar shows the sink rate in knots, while the
horizontal axis shows airspeed in knots.
— Need same units on each axis to be most useful.

= Every type of glider has a characteristic polar derived either
from theoretical calculations or. by actual in-flight
measurementofithe sink rate at different speeds.
="The polar effamindividualiglider.mayamaslightly’depending on
conditienieRINENNINGS, Sealing aretnd control surfaces, and the
number of bugs on the wing.
= The polar forms the basis for speed-to-fly and final glide
calculations.
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Flight polar

Conditions:

-800T—

-600 T

-400
20 T

20
1

- Propeller feathered

40 60
1 L

80
I

- Maximum flight mass (max. gross weight)
- Winglets, wheel fairings, and spinner installed

1‘?0 1120

?‘1110 kts.
AIRSPEED

1
-200

50

100,

150

200 |

1
T

250 km

——0
200+

=

RATE OF DESCENT

Qoc. No.
3.01.20-E

Issue
03 Mar 1997

Date
25 Aug 1997

Source
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— 57 knots,.Clean, Dry, Engine Off, Propeller Feathered,
Cowl Flaps Closed, Winglets On, Tie-Down Rings off,
Good Pilot Technique, Etc.

— Article in 4/2004 issue of Soaring magazine by. Dick
Johnson calculated a Best L/D of 67 knots with a 24 to 1
glide ratio for a turbo model with a towing kit and lights.

=p@therglide ratio estimates from Joachim H

Schneibel, Seanngimagazinerarticle (4/2005)

="Engine off but propeller windmilling. = 17to 1

— Propeller feathered - 1st notch of spoiler. — 10 to 1

— Propeller feathered - Full spoilers. —6 to 1

=)

= ECA/Sporty’s Academy Policy:

= |f our theoretical best glide ratio Is 27 to 1,
hew:shoeuld we use this to.determine. if we
are withinrarsaferglidingidistance from a
Stitable airport?

= \What factors must we consider?

17



Glide Ratios in Sinking Airmass

Xtreme Glide Ratio 27 to 1
Best Glide Speed 57 knots 0.95 nm / min 5776 feet / min
Sink Rate (calc) 214 feet/ min

Glider Sink in Amount of|
Airmass Sink Airmass Decrease
100 feet / min 314 feet/ min 32%
200 feet / min 414 feet/ min 48%
300 feet / min 514 feet / min 58%
400 feet / min 614 feet/ min . 65%
500 feet / min 714 feet/ min 3 70%
600 feet / min 814 feet / min . 74%
700 feet / min 914 feet / min 3 7%
800 feet / min 1014 feet / min 3 79%
900 feet / min 1114 feet / min . 81%
1000 feet / min 1214 feet/ min X 82%
1100 feet / min 1314 feet/ min S 84%
1200 feet / min 1414 feet / min . 85%
1300 feet / min 1514 feet/ min X 86%
1400 feet / min 1614 feet/min . 87%
1500 feet / min 1714 feet / min X 88%

Glide Ratios in Headwind (Simple Version)

Xtreme Glide Ratio 27 to1
Best Glide Speed 57 knots 0.95 nm / min 5776 feet / min
Sink Rate (calc) 214 feet/min  0.0352 nm/ min 2.11 knots
Does NOT Account for Technique of Adding Half the Headwind Speed

Groundspeed | Actual
at 57 Knots Glide | Amount of
Headwind Component Indicated Ratio | Decrease

5 knots 52 knots 24.6 9%

10 knots 47 knots 22.3 18%

15 knots 42 knots 19.9 26%

20 knots 37 knots 17.5 35%

25 knots 32 knots 15.2 44%

30 knots 27 knots 12.8 53%

35 knots 22 knots K 61%

40 knots 17 knots i 70%

45 knots 12 knots . 79%

50 knots 7 knots . 88%

55 knots 2 knots . 96%

60 knots -3 knots . 105%




= |f'possible, stay upwind of the airport.

— Not always possible with our airport to stay
directly upwind due to airspace.

— Your choice of location within the practice area
should be influenced by the wind.

= You.can.also select another suitable airport
10 Use asyeuremergencylandinglocation.™

\/isual.Cues/diechnigues.for

- BDatarspisiieiepwitnisr Gilieligiep Bisitzigless
=Whilergliding toward airport, maintain correctiinal’glide speed
and note location and trend of airport on canopy.
= Alrport movingrup on canopy — No chance of making it.

— Alirport staying in same place — Might make it if conditions remain the
same, but no margin for error and no altitude for setting up landing
upon arrival.

— Airport moving down on canopy — Good chance of making;it.
Available altitude upon arrival depends on how. low. it IS moving.
= While gliding toward airport, place the airport on the nose and
maintain its position on the canepy by adjusting pitch. Note
Lyeurairspeed.
=VAIrspeedibelovwiapprepriate final glide;—Nerchianceroi: making'it:

P VAIrspeediatiapprepriate final glide="Might make it if conditions remain
the'same, but no margin for error and no altittide: for setting up landing
upon arrival.

— Airspeed above appropriate final glide— Good chance of making it.
Available altitude upon arrival depends on how much faster and when
you slow to the appropriate speed.
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Fu lQu ﬂty
-
SERIAL NUMBER 26b2 l’ku.’f e

B2 Lo
CALL SIGN A};Z GTC
DAT 22703 AME m/ﬂw?"r”h— 1
AM -

E OF
DATE OF REPLACEMENT
o -

y CG = 377 MMempgy mas
fos) "jés’% =, %Empty Mass = 566 kg

\ St ‘\ \\
s e NIRRT
= :403 BRI
‘“JZO"" - R YA A A S
100 5-‘“" - 3 ~ A X\ .
T-802 AN

o

_-aog" T

AR YA RSP

40 o v

] S .
120 NN %% 7

IR .

BRI EEEE R LY 1T
55 70 g0 llo [30 IS0 70 80 2i0 gl J
-l

450
121 150 200 250 300 350 400 480 [1bs]

Mass and Balance Dlagram Useful Load on Seals
Long-Range-Tank

Max Takeofi Mass (Weight) — 770 kg (1698 Ibs.)
Maximum-Load on Either Seat — 110 kg (243 Ibs.)
Maximum in Baggage Compartment — 12 kg (26
Ibs.)

Permissible CG Range — 318mm-430mm; (12.52-
16.93”) Aft of Datum

— Datum is at the leading edge of the'wing at the root rib.
Minimum Useful Load on the Seats 55 kg (121
bs.)

=Solo flight'with a pilot weighing less than 70 kg (154

Ibs.) requires a thorough review of the weight & balance.

20



Airspeed

IAS
knots

Ve

Never exceed speed.

141

Viora)

Maximum structural cruising (normal operating)/Rough air speed.

113

Maneuvering speed (max gross weight).

95

Maximum admissible speed with air brakes fixed in half extended
position.

81

Rotation speed.

43

Aircraft liftoff speed.

49

Best rate of climb speed.

57

Best angle of climb speed.

51

Recommended lowest airspeed for approach. (Weather conditions may
require a higher speed for safety.)

57

Best glide ratio speed (maximum lift drag ratio).

57

Minimum descent rate speed (232 ft./min.).

52

Stall speed with air brakes retracted (0° bank).

42

Stall speed with air brakes extended (0° bank).

44

Certified in the Utility: category. Aerobatics

and

spins are forbidden.

Aerobatics and
Table of maximum permissible load factors: Maximum G's ~ spin forbidden!

P N AN

positive

negative

Day-VFR operations only.
May.noet-be towed aloft.

FFor flutterssarety; Ve 0106500
decreases above 6500 PA

Solo ops from left seat only. EEETSES

Pressure Never exceed
altitude speed

(Vie)

feet

kts.

6500 to 9800

9800 to 13100

16400 to 19600
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CIENEKECNRERGIIENGE

biidadic Diamond
AIRPLANE FLIGHT MANUAL Performance AIRCRAFT AIRPLANE FLIGHT MANUAL Performance

—— Pressure altitude above MSL [ft] / QFE finHg]
- Mairum fight mess (max. oross weight) 3 0299 1310285 262027.2 20401259
- Propeller setting: TAKE-OFF . s | s 5 | s |8 |5 |8
- Rotation at approx. 80 kmh (43 kis. / 50 mph) L} L] L}
- Liftoft speed approx. 80 kmih (4 kis. / 56 mph) 988 738 833
- Speed during cimb approx. 85 kvh (51 kis. 1 59 mph) 846 965
- Level runway, asphat surface

5, Take-oft ol s, = Take-off distance to clear a 15 m (50 ) obstacle

Pressure altitude above MSL [m] / QFE.
011013 4001966 8005821
o (o o | e e
175 | 301 | 18 ar2
21 420 WARNING

A grass suface will extend the take-off distances by at Jeast
20%, ’ of e 3
grass height).

474
31

358)
405
265
301
342

WARNING
A grass surface will extend the take-off distances by at least
20 %, depending on the characteristics of the ground (softness,
orass height)

Doc. No. Issue Doc. No. Issue
301106 | May1906 S 301.10E | May 1996

Conditions: - Propeller speed: 2200 RPM
- Pressure altitude: 1500 meters (4900 ft.)

fuel
consumption

Us gal.
r hr.

max.

cruising speed duﬂﬁ;ﬂ

vh km/h | kts. | mph h:min

3:36
5.08
4:09

15 4.0 170 106

NOTE

It is generally recommended for a fast cruise that the propeller
speed is set at 2400 RPM and that the manifold pressure is at
least 0.7 inHg under the maximum obtainable. This reduces the
fuel cor i i y whilst hardly ing the cruising
speed.

Foran ical cruise it is that the RPM is set
between 2300 and 2200 and manifold pressure 1 to 2 inHg under

the maximum obtainable.
itk
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Launch Method Specific
Operations

~

- ’! sroroyy ‘-

- o

= Aerotow Involves an airplane pulling the
glider into the air using a towrope.
— Rope length is typically around 200"
— Tow hook in nose is preferred.

= During tow, the glider pilot is flying formation

with the towplane attempting to follow his
Sirack exactly. -
Upenreaching the desired altitude, the
glider pilot releases his end of the tow rope
and turns away from the airplane.

23



Prefllght on an aerotow Hight may. reqwre a preﬂuqht o) the

tow equipment.

Proper towrope or weak link strength.

— Per 91.309, strength of the towrope or weak links must 80-200%
of the max cert weight of the glider.

— If using weak link, one at each end of rope. Towplane end should

be stronger but not more than 25% stronger. w

No knots in rope.

— A knot in the towrope reduces its strength by up ter50%, and
causes a highrspot in the rope that isimoeresusceptib/&%o wear.

Proper operatiohiefithetow hookirelease.
Proper ring for the tow hook release.

— Tost
— Schweizer

Check Controls Open Towhook Close Towhook Raise Wingtip
(Thumb moves thru circle.) to Level Position

Take Up Slack Hold Begin Takeoff!
(Arm moves slowly back (Arms straight out and held steady.) (Arm makes rapid circles.)
and forth thru arc.)

Stop Operation Immediately! ! Release Towrope or Stop Engine Now
(Wave arms.) (Draw arm across throat.)

24



Something Is Wrong With Glider —
Close Airbrakes! (Towplane fans rudder.)

Towplane Please
Turn Left

(Glider pulls towplane tail to right)

Towplane Please
Turn Right

(Glider puls towplane tailto left.)

Increase Tow Airspeed!
(Glider rocks wings repeatedly.)

Glider: Release Immediately!
(Towplane rocks wings.)

(Glider yaws repeatedly.)

Glider Cannot Release!

(Glider moves to left side of towplane and rocks wings.)

Towplane
Cannot Release!

(After receiving signal that glider cannot
release, towplane yaws repeatedy.)

Visual Signals

25
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= After completion of checks,
review of'‘emergency
procedures, and appropriate

signals, tow pilot adds power.

Glider will takeoff first but do
not climb until towplane lifts
off.

Crab to,maintain appropriate
cresswindiceection while
OVEr runway.

* High Tow

— Rreferred.for.climbing out.

— OKview: of the towplane.

— Some protection if the towrope
breaks or is released by the
towplane.

= The towrope falls below the glider.
= Low Tow

— Better view of towplane but more
risk.

— Usedfor cross-country & level-flight
tows.

s ljurnston Tow
— Must follow same path as towplane.

— Should slightly see side of towplane
inside of turn.

Upwind Wing Slightly Lower
Than Downwind Wing

Full Downwind Rudder Deflection to
Start Crosswind Takeoff Roll

o
flies the same
the air that the w«nl o ew.

26



Glider turns toward outside of
towplane turn. towline tension
increases causing glider to
accelerate and climb.

\)
Glider turns toward inside /
towplane turn. Glider

slows, slack towline develops. >0

Normal High
Upper Left Corner Tow Position Upper Right Corner

—

h
=

ey wll

Normal Low
Lower Left Corner Tow Position Lower Right Corner

27



Glider turns right, 90°
heading change

Glider continues away, towpilot
confirms glider release, turns left

Slackline.

=" Canentanglerand damage the glider or
towplane if severe.

— Correct by slowing the glider.
High on tow.

— Can cause slack line on recovery.
— Can upset towplane if excessive.

— Correct by slowing & descending, or: if
tewplanesisinot.inisight, release.

Release failures

= Signalttewplanerand he will release.

— Double failure may require landing on
tow.

PT3 — Next Slide.

Kiting above the towplane,
causing loss of controd of the towplane,

28



Above 200 ft. if suitable, turn into wind,
make 180° turn, land downwind.

Very low altitude,

premature release/rope break

with insuficient runway available.
O

Very low altitude, premature
release/rope break with runway
still available. Land on runway,
use wheel break to stop. If
necessary alter course to the
right to avoid towplane.

At higher altitudes, multiple options
are usually available.

CroUrd=ov
Also called ground‘launch.

Maodern ground-tow utilizes either an automobile or
a winch on the ground to propel the glider into the
sky.

— Bungee cord type systems were used in'the past.

Altitude is limited by cable or rope length and the
Siz€e of the area.

o — Attachmenteifcable’/ rope'to CG tow hook is preferred.
Can be the most economical launch method.

29



= Speed for a tew vehicle must be calculated based
Upon conditions and glider limitations.

= Signals can be critical due to distances involved.
= Rate of initial pitch change can be critical.

— Too fast, danger if PT3 and potential for. stall.

— Too slow, glider may accelerate over limit speed.
=uRitchishould reach maximum at approximately

200"

Launch is Nearing
Maximum Prudent Height
Release Imminent

Deck Angle
Fully Established

off zisicl “Tow

Track the runway-centerine throughout the process.
The pitchrattitude/airspeed relationship during ground
launch is unique.

— Given sufficient tow power, pulling back on the stick tends to
increase airspeed, and pushing forward tends to reduce airspeed.

— This is opposite of the normal pitch/airspeed relationship.
Begin to level-off at the maximum altitude and nearly over

the tow apparatus.

Cower the nose slightly to decrease;cable tensioniforthe
release.

30



- \
A - q ‘Automatic back
: release. Check
Tow Ring \ Setore
launch.

towline release handie fails 10 reloase the towline, cycle release handle and try again several times.
handie stil fails to release. function.

= PT3 — Next Slide.

It pulling the
It over winch/auto and allow the back release o fur

Airborne break! Lower nose, land straight ahead promptly.

If towline is quipped, avoid p: when lowering nose after towline break or normal release.

31
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= Oiten called a-motorglider.

"“Has an engine to power it into the air, which is
shut off for soaring flight.

= The propeller may be designed to feather or the
blades may tuck away into the nose.
— Other designs stow the entire motor-and'propeller

assembly in the fuselage.

= _Contrany.to,popular belief, you must have a glider
rating or. self-launch, solo endersement to fly any
metergliderreven with'the'engine running.
Cegally, 1t 1s not an airplane.

\?‘)L = !a;|§§orr aj! !\JJHQ‘ ——

Many can be taxied to the runway
selo.

Before takeoff checks and briefing
like an airplane.

— Critical altitudes for an engine failure are
different.

Takeoff procedures may vary.

depending on location of propeller
thrust line and gear design.

— Xiremehasircyclergearand midline
thrust like'many airplanes.

Climbout will be at V. until at a safe

altitude.



Betore shutdown; are you at a safe altitude
and location to perform this operation?

Follow the manufacturer's recommend
checklist procedures for shutdown and
securing.

Allow sufficient altitude for a restart.
= FEirst stepinany.iestart,is torensure you are

eVererneading toward a safe landing area.

Follow the checklist for restart.

= Propeller problems.
— Overspeed.
— Inability to feather.
— Inability to unfeather.
— Inability to stow or unstow.
=rElectrical problems.
= Eire;
= PT3 on next slide.

33
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S — Pl 3-Prematuredierimnination, of

Y il

= Climbing at V5, you are close to L/Dyy In
many motorgliders.
— What does this mean when the engine quits?

Soaring Weather

34



firlirlc

= TAFs
= Area Forecast

= Winds and Temperatures Aloft
= \Weather Charts

s lifted Indexsandyi-Index.Chart
"S0aring Forecasts

OANG! foreetile

Seuncesefidihermallndexiand

= Ntp:// MWW, SOarierecast.com/.

= http://www.drjack.info/BLIP/RUC/

= hitp://rucsoundings.noaa.gov/

= http://rucsoundings.noaa.gov/aiis/reply-

skewt.cgi?data source=0p40&Ilon=-
02,6 7 &]1a1=39.87&airper=iIEN
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http://www.soarforecast.com/
http://www.drjack.info/BLIP/RUC/
http://www-frd.fsl.noaa.gov/mab/soundings/java/gifs/reply-skewt.cgi?data_source=RUC2&lon=-104.67&lat=39.87&airport=ILN
http://www-frd.fsl.noaa.gov/mab/soundings/java/gifs/reply-skewt.cgi?data_source=RUC2&lon=-104.67&lat=39.87&airport=ILN
http://rucsoundings.noaa.gov/gifs/reply-skewt.cgi?data_source=Op40&lon=-104.67&lat=39.87&airport=ILN
http://rucsoundings.noaa.gov/gifs/reply-skewt.cgi?data_source=Op40&lon=-104.67&lat=39.87&airport=ILN
http://rucsoundings.noaa.gov/gifs/reply-skewt.cgi?data_source=Op40&lon=-104.67&lat=39.87&airport=ILN
http://rucsoundings.noaa.gov/gifs/reply-skewt.cgi?data_source=Op40&lon=-104.67&lat=39.87&airport=ILN
http://rucsoundings.noaa.gov/gifs/reply-skewt.cgi?data_source=Op40&lon=-104.67&lat=39.87&airport=ILN

Atmospheric Stability Review

-” }!r”Jaol cll[s: !“ BEESSHIN -

—

= The process by which fixed relationships are
maintained during changes in temperature,
volume, and pressure in a body of air
without heat being added or remeved from
the body

= \\hat.dees this mean?
= How,. deesithisyelate torairmovement?

36



Change In temperature per unit of altitude
Standard"Atmosphere / Average Lapse Rate

— 2 C/1,000°

Dry Adiabatic Lapse Rate

— 3 C/1,000’

Saturated / Moist Adiabatic Lapse Rate =Varies based
upon temperature

— As/low.as 1° C /1,000’ in very warm air

= Approaches 3° € /1,000’ in very coldiair
Actual LapserRate

— The rate that is measured via a sounding

If the actual lapse rate is greater than 3 C/1,000’ it is
considered to be an unstable atmosphere

= Cools faster or'is cooler than the
surreunding air it is considered Stable

= Same temperature as surrounding air it is
Neutrally Stable

= Cools slower or is warmer than the
surrounding air then it is:Unstable
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= Ntp://WWWW. SOarierecast.com/.

= hittp://www.drjack.info/BLIP/RUC/

= hitp://rucsoundings.noaa.gov/

= hitp://rucsoundings.noaa.gov/giis/reply-

skewt.cgi?data source=0p40&lon=-
026 ( &at=39.87 &alrper=iIEN

Sources of Lift
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http://www.soarforecast.com/
http://www.drjack.info/BLIP/RUC/
http://www-frd.fsl.noaa.gov/mab/soundings/java/gifs/reply-skewt.cgi?data_source=RUC2&lon=-104.67&lat=39.87&airport=ILN
http://www-frd.fsl.noaa.gov/mab/soundings/java/gifs/reply-skewt.cgi?data_source=RUC2&lon=-104.67&lat=39.87&airport=ILN
http://rucsoundings.noaa.gov/gifs/reply-skewt.cgi?data_source=Op40&lon=-104.67&lat=39.87&airport=ILN
http://rucsoundings.noaa.gov/gifs/reply-skewt.cgi?data_source=Op40&lon=-104.67&lat=39.87&airport=ILN
http://rucsoundings.noaa.gov/gifs/reply-skewt.cgi?data_source=Op40&lon=-104.67&lat=39.87&airport=ILN
http://rucsoundings.noaa.gov/gifs/reply-skewt.cgi?data_source=Op40&lon=-104.67&lat=39.87&airport=ILN
http://rucsoundings.noaa.gov/gifs/reply-skewt.cgi?data_source=Op40&lon=-104.67&lat=39.87&airport=ILN

= Strength of the lift'is defined in knots
— Vertical knot
= 1 knot = 1 nautical mile per hour
— = 6076 feet per hour
— = 6076 feet per 60 minutes
— =101 feet per minute

=1 knot of lift is approximately 100 fpm
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= An updraft in a small-scale
convective current
— Requires low-level heating

= Requires an unstable lapse rate
to be sustained

= Terrain
— Dark areas that release heat

= Sun Angle

— Hilly terrain aroall area- al

Strong Heating E,o“{&

— Winter vs. Summer

Large Area -
Weaker Heating
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Small solar elevation angle =
Large area of concentration

Large solar elevation angle =
Small area of concentration

= Dust & Smoke
— Converging surface winds

= Birds

= Cumulus clouds
— Mark the top of the rising
thermal when sufficient
moisture IS present
— |Leekior
= Sharp fine edges
= Concave bases
= Building tops

42
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= Looking down from
top of thermal

= Darker green
iIndicates stronger lift
In.this diagram

=sRedindicates sink

rlsrrriel
Cloud streets

Rows of thermals that develop

— Recognized by lines of cumulus
clouds

Usually found parallel to the
wind
Usually develop after a cold

filont,passes
Can soar dewmasstraight line- =
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Clouds as Stability and
Thermal Indicators

46



e ——— e =

—Jurju'u \,! I|OLJ! -

- | !unu'u L“o‘g _r_ -_—

a7



OIOLUCS

Clrrus

48



49



TIWeririe) ¢

CUrntlus Glote
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Credlis 1or Glotjd FICifes

= Previous pictures from NOAA historical
collection and from Dick Eckels, Glider
Instructor & DPE (Sporty’s Academy &
CCSC)

Other Sources of Lift
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= Fight in rising airalong a ridge or hill'that is
strong enough to support flight in a glider

= Orographic lifting on the windward side of
the ridge

= Occurs more often along a ridge than a
single hill or mountain
— The air will flow around a single hill

= Wind needs to be perpendicular terthe ridge
— Beyond 30° off and lift is spoiled
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too shallow

tl

eddies start to form

— Too steep and

and little or no lift
= Ridge continuity can affect lift

— Randomly scattered peaks disrupt airflow
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= Produced on the'lee side of a mountain
= Stable stream of air is disturbed by the mountain

= Wind at the summit must be greater than 15 to 25
knots and should increase at higher altitudes
— Speed required depends on the height of the range

= Wind must be within 30° of perpendicular to the
mountain

—Must remain approximately the same direction with
increasing altitude to _sustain theawave
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Temperature ——= - Horizontal Distance
Main Downdraft s Main Updraft )

*Pendant Cloud
— Forms on the top of the mountain

= Roll Cloud

— Under the rising bubble

= Standing Lenticular Clouds
— Crestsiolithenwave
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MountainVaves

= Occurs near the collision of the cool moist
air from the water and the dry heated air of
the land

= Convergence lift
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Thermalling
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= Successful thermalling requires several
steps:
— Locating the thermal.
— Entering the thermal.
— Centering the thermal.
=l.eavingthe thermal.

JSffflell -

—

= | ocating the thermal starts with the
recognition signs we have previously
discussed.

= Utilize your appropriate speed-to-fly.while en
route between thermals.

= \Wind will influence the shape and location of
= the thermal.
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= Clear the area before entering a suspected
thermal.
— If another glider is circling in the thermal, circle
in the same direction and keep an eye on him.
= Entry will be felt before it is seen on the
vario.

=uRelliinto the thermal.

— | you turRthenvrengway; you will invariably:-be
treated to sink.
= Don't try to turn back the other way.
= Use a correcting maneuver.

—~—
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= \When to leave a thermal?
Thermal weakens.
High enough.
Lose thermal.

Moving to next thermal for cross-country
. Pregress. -

"Sime to head home.

62



63



Questions?
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