
ILLUSTRATION BY PIERRE KOTZE

Engine fi res

www.eaa.org 79

A Worst-Case Scenario

STICK AND RUDDER
BETTER PILOT

ONE OF THE WORST-CASE situations we can encounter in aviation is 
an engine fi re. The good news about engine fi res in general aviation 
aircraft is that they are rare. The bad news is that they can be fatal, 
especially if we don’t deal with them properly and promptly. Of 
course, a little bit of luck goes a long way, too.

BEST OF THE WORST
The best-case scenario for an engine fi re is that it happens while 
we’re on the ground. One of the more likely scenarios for an engine 
fi re is a fl ooded engine, which erupts into an engine fi re when all 
the excess fuel combines with an untimely spark to set the situa-
tion ablaze. In this scenario, some pilot operating handbooks 
(POHs) instruct us to keep on cranking in hopes that the engine 
starts and we can suck the fl ames into the engine where they 
belong. Once this objective is achieved, we can shut the engine 

down; secure the fuel, ignition, and master 
switch; get our passengers out of the air-
craft; and nimbly step out of the way of the 
onrushing fi re trucks.

Another common cause of an engine fi re 
on the ground is the insistence of one of our 
fi ne feathered friends on making a happy 
home in what appears to be a well pro-
tected yet accessible shelter (aka the engine 
cowl) near an open fi eld. Here, the excite-
ment is likely to come during the taxi or 
run-up. Only after shutting down and put-
ting out the blaze do we come to see the 
error in our ways, and end up wondering 
how we could have missed the signs of 
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impending doom during our cursory rather 
than complete prefl ight inspection.

Since we spend relatively little of our 
fl ying time actually on the ground, we 
might conclude that we’re more likely to 
suff er an engine fi re in fl ight. Regardless of 
whether or not this is truly the case, we 
should take a look at the in-fl ight engine 
fi re scenario, since it off ers us some impor-
tant challenges that are worth considering.

WORST OF THE WORST
The problem with an engine fire is that 
the intense heat can quickly cause struc-
tural damage, resulting in the aircraft 
coming apart in flight. Unlike an engine 
failure at altitude, where we have a bit of 
time to sort out the issue and select the 
best landing site, an engine fire requires 
us to get on the ground NOW. We won’t 
be pitching the nose for best glide speed 

in hopes of gliding to that nearby runway 
or inviting stretch of deserted interstate 
highway. Our objective is simply to get 
onto the ground under control in the least 
possible time. No leisurely gliding here, 
and no holding out for a better spot to 
touch down. 

SIGNS OF THE TIMES
Engine fires, by their very nature, are often 
accompanied by black smoke rolling out 
from the engine compartment, which is a 
dead giveaway that something is wrong. 
Our first reaction should be a quick run 
through an emergency checklist or shut-
down flow, which might go something like 
this: fuel – off, mags – off, mixture – lean 

cutoff, cabin air – off. The idea is to first 
cut off the likely source of fuel for the fire, 
get rid of ignition sources, and then pre-
vent toxic fumes from entering the cockpit 
to asphyxiate us. After all, we have enough 
problems as it is. We should all review the 
POH and commit to memory these basic 
emergency procedures.

Next on the list is that rapid descent, 
which has two potentially lifesaving 
effects. First, it gets us to the ground 
before the engine falls out of the airframe 
or a wing detaches from the fuselage. 
Second, by increasing the airflow through 
the engine cowl, we may be able to blow 
the fire out. Wouldn’t that be sweet! The 
particulars for this part of the procedures 
(e.g., target airspeed) should again be as 
per the POH. It might also be necessary to 
put the aircraft in a slip so that (a) we can 
see out the windscreen, and (b) we further 
increase our descent rate, giving the fire 
less time to weaken our precious airframe 
or find its way into the cockpit.

THE 3M FACTOR: MORE MIXED MESSAGES
As with so many of life’s challenges, air-
craft emergencies aren’t always quite what 
they seem, and the potential exists for us 
to be hoodwinked by a combination or 
series of symptoms that don’t at first add 
up. Such can be the case for an engine fire.

Many years back, an instructor friend 
of mine and his student experienced an 
in-flight engine fire shortly after depar-
ture in a turbocharged Piper Arrow. In this 
curious case, the symptoms were more 
than a bit perplexing. The first sign of 
trouble was a rather abrupt drop in engine 
power. Suspecting an imminent engine 
failure, the instructor pushed the mixture 
forward, turned on the fuel boost pump, 
switched fuel tanks, and pointed the nose 
directly at the touchdown zone of the 
nearest runway. To the uninitiated, this 
sounds like textbook handling of a classic 
engine failure scenario.

The two hadn’t gone too far when the 
next symptom surfaced: white, acrid 
smoke rolling into the cockpit. Obviously, 
this is the classic sign of an electrical fire, 
so my friend jumped into action again, 
this time turning off the battery master 
switch, closing the cabin air vents, and 

continuing on course toward that glori-
ous ribbon of asphalt ahead. Once assured 
of landing, he performed an emergency 
landing gear extension—reasoning it was 
better to land with the gear down in this 
situation.

As the aircraft rolled to a stop, he and 
his student shut everything down and got 
the dickens out of their would-be tomb and 
away from the smoldering remains of the 
Arrow. Only later would we learn what had 
really happened.

Authorities who investigated the inci-
dent determined that the initial problem 
had been a crack in the fuel line, which 
reduced the fuel flow to the engine (hence 
the power reduction) and began spraying 
raw fuel in the general direction of the 
red-hot turbocharger. With sufficient fuel 
and a ready ignition source, a fire 
promptly broke out. The flames started to 
cook the nearby scat tubing for the cockpit 
ventilation, generating the white acrid 
smoke commonly associated with an elec-
trical fire. Turning off the battery master 
turned out to be just the right move—not 
because it de-energized a faulty electrical 
circuit, but because it turned off the fuel 
boost pump that was force-feeding the 
engine fire. Putting the landing gear down 
when he did was also fortuitous, as the 
nose wheel well sits right under the turbo-
charger. The nose wheel tire no doubt 
would have soon become a molten mass of 
rubber, or worse, had it remained in the 
retracted position.

In the end, everything worked out in my 
friend’s favor. He acted promptly and took 
the proper actions considering the symp-
toms. He was also lucky that following 
what appeared to be the proper procedures 
ended up working in his favor.

Engine fires are indeed a rare 
occurrence, but if we keep the proper 
plan of action pre-loaded in our brains 
during flight, we at least have a better 
chance of saving the day. Then all we 
need is a little bit of luck to finally get to 
that happy ending.
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Our fi rst reaction should be 

a quick run through an 

emergency checklist or shut-

down fl ow, which might go 

something like this: fuel – off , 

mags – off , mixture – lean 

cutoff , cabin air – off .


