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YOU'VE ENCOUNTERED A stronger-than-

=:ipected headwind on a long flight and
,,l.,lnt to reduce your fuel burn to ensure
,,-,lu arrive at your destination with ade-

-_ *ate reserves. You're about two-thirds of
:le \\Iay to your destination, and it's the
:earest airport, so you can't divert or turn

":r]und. The mixture knob is as far out as

,: can go for the leanest possible hlel/air
:li\ture. You're flyingVFR as high as the

_,]oud ceiling allows for the best possible
::ue airspeed.

You knowyour airplane's longest range

:r no-wind conditions can be had by fly-

.rg at the maximum lift-over-drag point on

.re total drag curve. But that number isn't
:larked on airspeed indicators, and these

aren't no-wind conditions. How fast should
you fly to ensure you complete the flight
while burning the least amount of fuel?

Aeronautical engineers are wizards at

coming up with complex mathematical
formulas for aircraft performance-but
all those numbers and symbols can be

devilishly difficult to put into practice.
Fortunately, there are some straightfor-
ward guidelines to follow, and they aren't
much harder than figuring out the proper
tip to leave for the waiter at an airport
restaurant.

First, your airplane's maximum lift-
over-drag speed (L/D Max) is the same

as its best glide speed. Say you're fly-
ing a Citabria 7GCBC with a best glide

speed of 78 mph IAS. In no-wind con-
ditions, you could slow to 78 mph, lean
aggressively, and know that you were
maximizing range while minimizing fuel
consumption. But you're also dealing
with a 3o-mph headwind, and slowingto
L/D Max would slow your groundspeed
to a crawl and expose you to the head-
wind for much more time. Better speed
up by some amount, but how much?

Simply add the strength of the head-
wind (aO mph) to your best glide speed
(78 mph) and you've got the most efficient
speed to fly-here,1O8 mph.

Flying at L/D Max seems excruci-
atingly slow-because it is-and pilots
are typically loath to fly at such paltry
speeds. Luckily, there's another theoret-
ical speed that's highly efficient in terms
of both fuel and time, and it's called the
Carson speed in honor of aerodynami-
cist Bernard H. Carson, who first defined
it in 198o.

Carson, who taught at the U.S. Naval
Academy for 32 years, called his idea the
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"least wasteful way of wasting fuel," and
he showed that a 32-percent increase in
airspeed above L/D Max is available for
a measly 16 percent rise in fuel consump-
tion. In aerodynamic terms, that's cheap
speed.

Increase your airspeed beyond 3Z
percent, however, and it quickly turns
into a raw deal. The total drag curve
steepens, and each additional knot
becomes more expensive in terms of fuel
consumption.

To determine an airplane's Carson
speed, multiply its best glide speed by

To determine an
airplane's Carson
speed, multiply its
best glide speed by
I.32. This will get the
best result in terms of
true airspeed and fuel
consumption.

t.SZ (to increase it 32 percent). Going
back to the Citabria, a best glide speed
of 78 mph times 1.32 equals 1O3 mph. So
1O3 mph is the optimum airspeed-and
flying at the highest possible altitude at
which your Citabria can deliver 1O3 mph
IAS will get the best result in terms of
true airspeed and fuel consumption.

Also, headwinds matter here, too, so
the Carson speed changes with head-
winds and tailwinds. If the headwind or
tailwind component is 1O knots or less,
don't bother. It's academic. In stron-
ger winds, however, the Carson speed
increases about one-third of the head-
wind component, and it decreases by the
same fraction in a tailwind.

For math majors, there's a vast repos-
itory of complex formulas to back this
stuff up. For the rest of us, best glide plus
32 percent gets excellent fuel efficiency
at a reasonable speed. AopA
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