“The Planform Factor”
How elliptical is elliptical?
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Over the passed several years we have entered a new era in main canopy
design. We are now at the point where most main canopies sold today are
constructed from primarily zero porosity fabrics. At the same time the
planform or “shape” of canopies has evolved. No longer do we see very many
rectangular canopies. Most canopies are tapered to varying degrees. What do
we really know about this important physical characteristic of our canopies?
Terms we hear or read that describe our canopies: include:
Area
135 square feet, 124 square feet, etc.
Span

Chord

Aspect Ratio
2.1:1, 2.5:1, 2.7:1, etc.
Planform

While we believe we know most of these characteristics, since manufacturers
tell us the values, many canopy owners would be surprised to learn that
simple values like the area of their canopy may not be what they think.
Manufacturers vary in their methods of measuring the area of canopies. What
one company calls a 150 another may call a 135, even though both canopies
are physically the same size!
Span (the distance from one wingtip to the other) varies similarly as does
Chord (the distance from the leading edge of the airfoil to the tail).
With all of this variance why should we care? The answer is simple, when
making a comparison of canopy characteristics, performance, etc, wouldn’t
you like to know whether you were actually comparing similar canopies?
Would the handling of say a 130 square foot canopy be something you would
want to compare to another model that is actually 150 square feet? Would you
be observing the difference in canopy model or just size?
The industry as a whole is addressing this issue. The manufacturers, through
PIA, are working towards establishing a new standard for measuring
canopies. There is one glaring omission however. No attempt has been made
to address the planform (the two-dimensional shape of the wing when viewed
from above). This characteristic can greatly influence performance factors
like: turn rate, amount of oversteer, control input sensitivity, lift capability,
aerodynamic efficiency, flare dynamics, etc.
What we have heard is a lot of marketing terms. See if these sound familiar:
Slightly elliptical, lightly elliptical, semi-elliptical, fully elliptical, highly elliptical,
etc. Does anyone know what these really mean? They are actually
meaningless, because there is no frame of reference from which to judge
what is highly elliptical vs. slightly elliptical. All canopy designers will agree
that the amount of wing taper is important in achieving desired flight
characteristics and yet no one has come up with a simple objective method
for relaying this information to the consumer.
Early in 2002 we examined this problem. The result was a simple calculation,
resulting in a value, which we have dubbed the “Planform Factor” or Pf. This
factor allows canopies to be objectively compared with regard to their
ellipiticity. The discussions with other canopy manufacturers are ongoing and
slight modifications may be made until an agreed upon standard is reached
but the premise is simple:
The ratio of the end cell chord to center cell chord is taken and factored with
the ratio of the portion of the canopy’s area (number of cells) that are tapered
as opposed to straight. The resulting value gives an indication of ellipticity and
is easy to compare.

Example:
Pf= (1-(EC/CC))*(N/C)*100
Where:
EC=end cell chord
CC=center cell chord
N=number of tapered cells
C=total number of cells

Model: Vision 124
EC=5.384 ft
CC=7.020 ft
N=6
C=9
Pf=(1-(5.384/7.020))*(6/9)*100
Pf = 15.5

Model: Pilot 124
EC=6.143 ft
CC=7.228 ft
N=4
C=9
Pf = 6.67

Now that we have seen the Pf at work, let’s look at some popular canopies for
comparison:
Pf=(1-(EC/CC))*(N/C)*100
Springo 110
Crossfire2
Safire2
Vision 124
Stiletto 120
Diablo 120
Electra 150
Pilot 124
Sabre2 120

Pf
28.0
21.6
16.4
15.5
13.3
10.7
9.5
6.7
5.4

N
8 cells
8 cells
8 cells
6 cells
4 cells
4 cells
4 cells
4 cells
6 cells

tapered
tapered
tapered
tapered
tapered
tapered
tapered
tapered
tapered

We can now compare (objectively) the amount of ellipticity for any given
canopy.1
While this value alone cannot give us all of the information we need, when
used in conjunction with area and aspect ratio, the planform factor can help us
understand what characteristics we might expect from a variety of different
canopies including turn response, oversteer, flare efficiency, etc.
While there is no substitute for actual evaluation flights under a given canopy,
hopefully these standards can help assist in making a more informed decision
regarding the type of canopy we choose to consider and ultimately purchase
by eliminating the “marketing” efforts regarding ellipticity and giving us an
objective criteria that can be applied to all canopies from all manufacturers.

1

Values based upon information given by represented manufacturers.

