how a glider flies
For any aircraft to fly it must produce enough upward force to support the
weight of the machine and its pilot. A wing, such as a paraglider or a hang
glider's, generates this upward force when it is moved through the air at a
slight angle. The speed of movement through the air is termed airspeed,
whilst the slight angle to the airflow is called the angle of attack.
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A crude flat surface is not very efficient as an aerofoil section. The amount of lift
it produces compared to the amount of drag (i.e. its Lift/Drag ratio) drops off
rapidly if the angle of attack is varied a few degrees above or below the
optimum. An aerofoil with a curved top surface is more efficient: air passing
over the top surface produces a greater reduction in pressure. This shape is also
much less critical in respect of angle of attack. You will see that the wing
sections used on paragliders and hang gliders are all variations on this same
basic shape. Indeed all winged aircraft, from sailplanes to jumbo-jets, use
variations of this shape, optimised for their particular application.
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airspeed
After take off, a glider maintains its airspeed by flying on a descending path through
the air, using gravity to propel it, just like a cyclist or skier descending a hill.

Paraglider

Sailplane

the stall
In a hang glider we reduce airspeed by raising the glider's nose ('pushing out').
With a paraglider airspeed is reduced by lowering the trailing edge of the wing.
Both control actions are actually doing the same thing: they are increasing the
wing's angle of attack. Unfortunately, if we try to reduce airspeed too much (i.e.
if we try to fly too slowly) we find that it is possible to raise the angle of attack
past a critical angle. At this angle the airflow, which up to now has been
smoothly following the contours of the wing, breaks away into turbulence and
eddies, so destroying the lift-producing pressure differences. This is the stall.
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the wing section
Any flattish surface, held at a slight positive angle to an airflow (an angle of attack)
will produce an upward reaction. This is because the air pressure is slightly
increased below the surface and slightly decreased above it. This upward (or total)
reaction can be broken down into those elements acting at 90 degrees (upwards)
to the direction of flight, which we call lift, and those elements acting at 180
degrees (opposite) to the direction of flight, which we call drag.
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Hang gliders are designed to recover automatically from stalls, but to do this
they require sufficient height. In a full stall the nose will drop and the glider will
dive, so lowering the angle of the attack and regaining airspeed, but losing
perhaps 50 feet or so of height before normal flight is regained. In a very gentle
stall the glider may ‘mush’ in a nose-high attitude, with an increased sink rate
and reduced control. Recovery is simply a matter of allowing the glider's nose to
drop a little (i.e. by 'pulling in' a little), so reducing the angle of attack and
allowing airspeed to increase. A stall is not itself dangerous - but stalling
inadvertently when close to the ground is! By switching on your brain before
take-off and flying at a safe airspeed you should not run into this problem.
(Later on in your training you will practice slow flight, stalls and recoveries, but
at a safe height above the ground.)
With a paraglider the situation is rather different. Most modern paragliding
canopies are unpredictable once stalled, so this manoeuvre is avoided. (Stall
avoidance is simply a matter of ensuring that you avoid flying with the controls
lowered excessively.)
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drag
Anything moving through the air causes a disturbance, which is felt as a
resistance to forward motion. This resistance is called drag.
The total drag on any aircraft is made up of Parasitic drag and Induced drag.
Parasitic drag is made up of mainly of Form drag - generated when the blunt
shape of the wing, pilot, lines (or wires) etc., is moved through the air - and
Skin Friction, which is the name given to the drag force caused by the air's
tendency to 'stick' to the exposed surfaces. Parasitic drag increases rapidly as
speed is increased.
Induced drag is an inevitable by-product of a wing acting on the air to create lift.
Trailing vortices formed at the wingtips play a large part in this, representing
energy wasted in stirring up the air.
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Induced drag lessens at higher speeds, but is quite large at low speeds (when
the angle of attack is high). As a result there is a particular speed for any glider
at which the total drag (parasitic drag + induced drag) is at a minimum. Flying at
this airspeed produces the best (flattest) angle of glide, so it is known as the
maximum (max.) glide speed.

Airspeed

glide ratio

Airspeed at which total drag is at its lowest value

The glide ratio is a measure of a glider's performance. It expresses the relationship
between the distance that a glider can travel horizontally (in still air) and the height
loss involved. For instance, a glider that has a glide ratio of 10:1 will travel 100
metres horizontally for every ten metres of height lost (in still air). As explained
above, for each glider there is a certain flying speed at which this best glide ratio is
obtained. (The glide ratio is directly linked to the L/D ratio mentioned earlier.)

sink rate
The sink rate is the rate at which the glider loses height in still air, and is
normally expressed in hundreds of feet per minute. The lowest rate of descent
is usually obtained by flying a little slower than max. glide speed (but don't
stall!). This speed is known as the minimum (min.) sink speed.
(Note: All non-powered aircraft lose height in still air conditions - the secret of
staying up (or 'soaring') is to find a mass of air which is rising faster than you
are sinking. This is explained further under the heading 'Soaring' on page 42.)

Choice! At the Mid Wales Paragliding Centre we Currently have over 1200 different
products from 40 different manufacturers. We are dealers for: Paragliders
Advance, Aerodyne, Airwave, Apco, Edel, Gin, Gradient, Independence, Nova,
Ozone, Skywalk, Swing, Uturn, UP and Windtech Accessories Aircotec, Aerofix,
Alinco, Apco, Austria Alpin, Brauinger, Charly, digifly, Flytec, Garmin, Hangwag,
JDC, Lazer, Maillon Rapide, Petzel, Supair and more.
H&E Paramotors
Equipped with the
latest generation of
HE engines, these
remarkable flying
machines offer
lightness, controlled
power and
adaptability to the
weight of each pilot.
Paramania
Powergliders
Incorporating the
Paramania’s unique
reflex technologie,
both the Revolution
and Action GT are
faster, more stable
and efficient at higher
speeds than
‘paraglider’ wings.
Advance Epsilon 5
DHV 1-2 The very
high passive safety
of the EPSILON 5
will help
inexperienced
pilots to
expand
their
knowledge, and
to take the first steps
towards XC flying.
New DHV 2 Nova RA
The hottest dhv2 on
the market with
performance only
matched by higher
class wings.

The new Omega 7 should be
ready by then. Call us to get your
name on the list.
GIN one G
reserve
Quicker
opening
time, better
sink rate,
and very reliable. 3 reasons why
you should choose GIN.
Paragliding training through the
BHPA and Paramotor training
through BMAA. Paramotor
training and conversion courses
in Wales Spain and France call for
further details
Paragliding holiday in Chamonix
May 2007 call for further details
Paramotoring holidays to france
spain and italy Please call us for
more details

Clothing from Sup’Air, Gin,
Airwave, Advance and Ozone

Take a tour of our online shop at:
www.mwpgc.co.uk As Jocky
Sanderson says: ‘its got to be
one of the best out there.’
Come and visit us at the
homegrown festival and test
fly the full range of Advance gliders.

New Impress 2 harness from advance
call for further details

Wanted: your DHV 1, 1-2 glider in PX call for best price!
Instruments: Full range of Alinco, Brauniger, Digifly, Flytec, Aircotec and Garmin
instruments available. Skywatch multi function hand held weather stations.

the balance of forces
In steady gliding flight the three forces on the glider - Lift, Drag and Weight will balance (i.e. each force is balanced out by the other two - see
illustration at foot of first column of previous page.).

stability
Whilst we need control so that we can manoeuvre our gliders about in the sky,
we also want our gliders to have a certain degree of stability; i.e. the glider
should tend to continue flying normally if left to its own devices. Training gliders
are carefully designed with plenty of built-in stability - though you may not think
so on some of your early flights!
Your instructor will explain the design features of hang gliders (or paragliders
as appropriate) which ensure their stability.
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Books & DVD’s Performance Flying, Never Ending Thermal, Sat Collection, Speed to Fly
+ Security in Flight - one, Instability 2, BHPA Pilot Handbook, Touching Cloudbase and
many more!

Tel: 01974 261 112 Mob: 07779 790 637
www.mwpgc.co.uk steve@mwpgc.co.uk

Web:
Email:
The Mid Wales Paragliding Centre. Troedrhiwrydis, Cnwch Coch, Aberystwyth, Ceredigion SY234LQ

