








Carb Icing — Baby, It’s Cold Inside!

Actually, | suppose | should have saved this article until June, when there’s lots of moisture and
haze aloft and the weather isn’t quite so chilly — but still chilly enough when you’re airborne

for moisture to condense in some pretty inopportune places (and goodness knows it’s been
moist enough with all the rain lately!). However, carburetor icing is a subject worth discussing
at any time of the year, so I'll continue and share a few thoughts with you. Those of you who fly
jets will most likely not be too interested, but the rest are invited to read on. ©

As you no doubt learned in ground school, there is a lot that goes on in the carburetor of a light aircraft. Fuel
and air are drawn in, swirled around and directed to however many cylinders you have in an “even mixture”
way. We are also able to control the fuel to air ratio (via the “mixture” knob) so that this mixture is as efficient
as possible for the altitude at which we are flying. This technology has been around for quite a long time and is
usually very reliable. As with all things that are “reliable”, it’s always a good idea to understand the sorts of
things that can happen to interfere with that reliability so that when they happen we won’t be frantically
wondering what’s going on. Being able to recognize the presence of ice in the carburetor and knowing what to
do about it are worth a review once in a while.

So how does ice end up in the carburetor, and why, and where? The quick answers are that: 1) there’s water
in the air going into the carb within a certain temperature range, 2) the water freezes on cold carburetor parts,
and 3) it’s usually at the venturi and butterfly valve. I'll explain further.

The greater the humidity of the air, the more likely it is that some of it will end up as carb ice. Thisisn’ta
guarantee, but the probability goes up. When you get the weather information before your flight, the
information is right there for you in the “dew point” number. As the temperature of that air goes close to its
dew point, you know what will happen — the moisture will condense out in the form of water drops. There do
not have to be clouds for this to happen. Humidity and low temps are enough. So now perhaps you'll pay a
little more attention to the ATIS or AWOS when you hear temperature and “dew point”
information? If they’re not so far apart and the ambient temp is above 32 degrees F, you
might want to tell yourself to watch for carb icing symptoms. Note that the possibility of carb
ice decreases if the air is already colder than 32 degrees. Colder air is already less humid,
and below about 15 degrees F, any humidity will condense right into ice crystals without
sticking to your carburetor. Ifit’s that cold, let the carburetor STAY cold. If the air actually
does contain ice crystals, adding carb heat can CAUSE carb ice by melting the crystals back into
water which will quickly freeze again on carburetor surfaces. NOT so good!

When the aircraft carburetor is vaporizing fuel, it is cooling the intake air by evaporation. The more fuel that
passes through the carburetor, the more cooling takes place (obviously!). At full throttle, much more cooling is
going on than at idle. The lowered pressure in the venturi also results in air cooling. Your carburetor can get
pretty cold as a result. There can be a theoretical air temperature drop of as much as 60-70 degrees F from all
these factors combined. Brrr!
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In a carburetor (the one shown is an “updraft” type) there
are typically two places where ice forms: in the venturi
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absorption from the engine. With the throttle partly closed,
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more pressure drop across the throttle butterfly. At rich mixtures the ambient temperature at which
carburetor ice forms is even higher - Lycoming publishes a temperature range of 20 - 90 degrees F. for
carburetor ice. Hard to believe, isn’t it?

So how do you know you have carburetor ice, and what do you do about it? Well, most of the time you don’t

actually know, you only suspect that something just isn’t quite right. What you do about it if you suspect carb
ice is (again obviously) apply FULL carburetor heat. Don’t mess with partial carb heat unless you’ve got a carb
temp gauge that will indicate whether you’re within the temperature range for caution. There will be certain

symptoms to recognize, and they usually creep up on you while you're busy doing something else, so a certain
amount vigilance is called for.

You might notice that for a given throttle position you are not developing as much power as you should. Ina
fixed-pitch airplane like a 152 or 172, the scenario might be as follows: You are flying along and you begin to
sense a decrease in RPM. You check the engine tach and sure enough, it’s lower than the last time you looked.
You pull the carburetor heat knob full out and observe a big drop in RPM followed by an increase — this while
the knob is still out. The increase in RPM is the key. What has happened is that you’ve had a build-up of
carburetor ice, which caused less air in proportion to the amount of fuel; therefore, the mixture was getting
too rich. And you applied heated (less dense) air to the inlet which caused another drop in RPM. As the ice
melted and allowed more air into the carburetor throat, the fuel-air mixture became more optimum and you
got an increase in RPM. When you feel you are no longer in carb icing conditions, you can push the carburetor
heat knob back in (all the way) after the RPMs have stabilized and your RPM then increases to its full potential.
In airplanes with constant speed props the propeller governor is going to maintain a constant RPM, so your key
is going to be the manifold pressure gauge. MP will fall off, then increase, just like the RPM in the above
scenario. In either case, the eventual result of ignoring carburetor ice buildup is that your engine’s fuel/air
supply will become so rich that the engine will quit. I'd be willing to bet the ranch, the big house, and all the
cattle that you don’t want that to happen unless your aircraft is chocked on the ramp!

Carb ice can form on the ground as well as in the air if the conditions are right. When you are doing your
runup and you pull the carb heat knob out, wait briefly to see if there is an abnormal drop followed by an
increase. If so, then it’s likely that there was carb icing.

And finally, why do some aircraft develop carb ice more easily than others? The airflow around various engine
configurations is different enough to foster conditions that are in some cases rather conducive to the
formation of carb ice. It’s another good reason to know the characteristics of
the plane you fly. In my Cessna Cardinal, for example, which I've had for a LONG
time now, I've only had carb ice once and that was in the middle of clouds and
rain. But in the Cessna 150 models that | flew while learning, my instructor had
me apply carburetor heat every time | made a landing because carb ice was
likely to form.

Have a safe flight!

Claudia Ferguson, Safety
San Fernando Valley 99s

Aviation Safety Counselor
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CK Ferguson Page 2 17-Dec-2012



DON’T FORGET TO APPLY

~ PILOT OR ROOKIE OFf THE YEAR AWARD
If you're interested please contact Lisa at
lafusano@gmail.com

~ SCHUBERT SERVICE AWARD
If you’re interested please contact Stephanie at
auxtank@sfv99s.org

Deadline is May 15th. Check our website for details.

S¥V99s.org

1. b) Cumulonimbus.
BEFORE FLYING

YOUR SOLO X-COUNTRY

AFTER 3 HOURS FLYING
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