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This week, the Met O�ce has forecasted that there could be up to 25cm of snowfall across the
U.K. in the days leading up to Christmas. Whilst the idea of a white Christmas would put a shine on
what has been a thoroughly depressing year, for those of us �ying aircraft, the snow provides a
different challenge.

Sign up to receive the daily TPG U.K. newsletter for more aviation news!

Snow on the wings, ice in the engines and slush on the runway can all pose hazards to aircraft and
must all be considered and evaluated by pilots before each takeoff. Changes to how we prepare
the aircraft for departure, how we taxi to the runway and how we takeoff must all be incorporated
into the �ight to ensure we get the aircraft, and its occupants, safely off the ground.

At the Gate

Preparation for a �ight in snowy conditions begins long before we make our way out to the runway.
Even whilst sitting at home or in the hotel before heading to the airport, most pilots will be
watching the snow coming down, thinking ahead to how it will affect the �ight. If I haven’t �own in
snowy conditions for a while, I’ll normally take this opportunity to refresh my knowledge of the
winter operations speci�c to the 787 Dreamliner and the airport I’m �ying from.

As we board the aircraft, we take advantage of windows on the jetty to get a good look at the
surface of the wing and conditions on the ground. We’re looking for signs of ice or snow
contamination, which could affect the takeoff performance.

An aircraft �ies not because of the engines but because of the lift generated by air �owing over the
wing. Aircraft designers engineer the wing in such an optimum way that should there be any
impediment to the smooth �ow of air over the wing, such as ice or snow, there will be a signi�cant
loss of lift.

Pre-flight Walkround

Before each �ight, one of the pilots will conduct an external safety check of the aircraft. During cold
weather operations, there are certain areas of the aircraft that we must pay extra attention to.

The pitot tubes and static ports are situated towards the nose and play an important role in
determining a whole range of information in the �ight deck, such as airspeed and altitude. If these
are blocked by snow or ice, they could cause erroneous readings.

http://thepointsguy.co.uk/newsletter
https://thepointsguy.co.uk/news/flight-deck-prior-to-departure/
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Overnight ice on a pitot tube (Image Charlie Page/The Points Guy)

The air conditioning inlets and exits, engines inlets, fuel tank vents and APU inlets are also checked
to con�rm they are free from ice build-ups and blockages. We also check the landing gear doors for
build ups of ice.

After takeoff when we select the gear up, the movement of the gear doors could cause large ice
build-ups to fall onto the ground below – not ideal if you live near the airport. It is for this reason
that Japan has special rules in place for arriving aircraft to ensure that any ice fall resulting from
the lowering of the gear does not fall onto a populated area.

https://thepointsguy.global.ssl.fastly.net/uk/originals/2020/12/pitot-ice-scaled.jpg
https://thepointsguy.co.uk/news/landing-gear-787-dreamliner/
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Aircraft De-Icing

In order to remove snow and ice from the aircraft surfaces, specialist deicing trucks spray hot �uid
onto the aircraft. This not only melts the contaminant but it also prevents further build-up for a
limited time period. This is usually a two-step process.

Preparing for de-icing

Before the aircraft is sprayed, we must make some changes to the con�guration of the aircraft. For
a sealed metal tube, an aircraft has a lot of (deliberate) holes. These are used to draw air into the
aircraft but also some allow air out. If the de-icing �uid was to get into these ducts, it could cause
damage to the aircraft systems and send fumes into the aircraft cabin.

As a result, before the de-icing procedure is commenced, we must con�gure the aircraft using the
de-icing checklist. Each aircraft type has its own procedure owing to differences in how the various
systems work, but for the most part, it involves closing all external inlets to stop the de-icing �uid
getting into the aircraft.

(Photo by choja/Getty Images)

This, obviously, includes the cabin doors. Whilst it would be nice to save some time and get the
aircraft de-iced whilst the passengers are boarding, the risk of the �uid getting into the jetty and
into the aircraft is too great.
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De-icing can either be done on the gate or, at airports where de-icing is a regular occurrence during
the winter, at remote de-icing bays.

On-stand vs. remote de-icing

Depending on the facilities available at the airport, aircraft de-icing can be done either at the gate or
at a remote de-icing pad.

On-stand de-icing is the most straight forward method of clearing the aircraft of ice and snow.
When all the passengers have boarded and the pilots have prepared the aircraft for spraying, one
(sometimes two) de-icing trucks begin the process.

Whilst the actual de-icing procedure is no different to using a remote pad, it does cause problems
for the airport. Spraying can only commence once all the passengers have boarded and there may
not be enough de-icing trucks for all the aircraft needing spraying.

The result of this is delayed departing aircraft and, subsequently, delays for arriving aircraft that
have to wait for the gate to become available.

(Photo by wwing/Getty Images)

https://thepointsguy.co.uk/guide/what-causes-summer-flight-delays/
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At larger airports where de-icing is common during the winter, such as Munich and Montreal, there
are specialist remote de-icing pads. These serve very much like a drive-through de-icing facility.

When ready to depart, we push back from the gate as normal and start the engines. We then taxi
out to the remote de-icing pad where we are directed into one of the de-icing bays. Here, in radio
communication with the de-icing controller, we set the parking brake and inform them when, like on
the gate, the aircraft is ready for spraying.

The key difference here is that the engines are still running when the spraying takes place. This is
obviously a major threat for those on the ground, so we have to remain absolutely vigilant whilst
this procedure is taking place.

Moving the aircraft or increasing engine power before the spraying team have �nished their work
could prove fatal for those driving the trucks.

The de-icing process

Which areas of the aircraft are sprayed is down to the pilots. However, with limited visibility of the
whole airframe, we will normally ask the operator of the de-icing truck for their assessment of the
contaminant.

The bare minimum is normally just the wings and tail, however, if there is extensive ice or snow on
the fuselage, we will get the whole aircraft de-iced.

For the �rst step, a hot mixture of glycol and water is sprayed onto the aircraft surfaces; this
literally melts and blasts the ice and snow off the airframe.  Once this is done, theoretically, the
aircraft is good to go. However, if the temperature is close to or below freezing and there is still
moisture around in the form of fog or falling precipitation, there’s always a chance that more could
settle on the wings before takeoff. To stop this from happening, the anti-icing stage is carried out.

https://thepointsguy.co.uk/news/how-pilots-communicate-with-atc-in-air/
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Remote de-icing in Denver (Photo by Cyrus McCrimmon/The Denver Post via Getty Images)

Anti-icing �uids are similar to the de-icing �uids except that they also contain polymeric thickeners.
This results in a layer of what often looks like green or yellow slime on the surface of the wings,
preventing any falling precipitation from settling. Whilst this is effective at the time of spraying, it’s
only good for so long.

Depending on what type on anti-icing �uid was used and the current weather conditions, the anti-
icing may be effective for anything up to a couple of hours down to only a couple of minutes. This
is known as the holdover time. Once this time has expired, the pilots can not be sure that the wings
are clear from snow and ice and the whole process must start again.

Push back and engine start

Pushing back from the gate during cold weather operations, there is a good chance that the stand
and taxiway could be slippery. The pushback tugs are incredibly powerful, but when grip is reduced,
they may struggle to push the aircraft back, especially if the engines are running.

As a result, we will quite often wait until the pushback is complete with the tug disconnected
before we start the engines.
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Normally on the 787, we start both engines at the same time. The autostart system monitors the
process and alerts us to any abnormal parameters that may require our intervention.

However, when the outside air temperature is below 5 degrees C, Boeing recommends that we start
one engine at a time. Using the same autostart function, we allow the �rst engine to stabilise
before starting the second engine. In these conditions, the oil pressure may be slow to rise and the
initial pressure may be higher than normal.

This all takes extra time but it is critical that we take care of the engines at this important stage of
their operation.

Taxiing

Before taxiing away, we will make a conscious decision whether or not we want to deploy the �aps.
The Standard Operating Procedure (SOP) states that we should set the takeoff �ap before taxiing
away from the gate area.

However, in winter conditions, if the aircraft has not been de-iced at the gate, the �ap drive
mechanisms could be iced up. Forcing them into action could result in damage, incurring a
signi�cant delay and cost to repair.

If the aircraft has been de-iced on the stand, slush and snow on the taxiways could get into the
working parts of the �ap system, once again causing them to ice up. Once airborne, this could
cause the �aps to malfunction when we try to retract them.
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(Photo by Silas Stein/picture alliance via Getty Images)

For remote de-ing, we leave the �ap up until we have been de-iced. Once this process has taken
place, we then make an assessment of the taxiways and decide if we feel it safe to deploy the �aps
immediately or wait until just before we takeoff.

In either situation, if we choose to delay setting the �aps, it’s imperative that we remember to do so
before we enter the runway. History has shown that the consequences of taking off without the
correct �ap set are, more often than not, disastrous.

Engine run-ups

Engine care is critical in winter conditions so we have to keep a close eye on the engine conditions
as we taxi out to the runway.

Before all �ights, cold weather or not, the engines must be given �ve minutes after start to reach
their optimum operating temperature. However, when it is cold, we must apply further procedures.

When the temperature is between 3 degrees C and minus 7 degrees C, if the engines have been
running for an hour before we have taken off, we must perform an engine run-up. This involves
stopping the aircraft and applying around 50% power for 30 seconds. This is to ensure that any ice
which has formed in the engine is broken down before we take off. This must then be repeated
every hour.

https://thepointsguy.co.uk/news/pilots-deal-with-engine-failure-takeoff/
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If the temperature is below -7°C, we only get one go at this. If after another hour we are still not
airborne (not uncommon at places like JFK), we must go back to the gate, shut the engines down
and have them manually de-iced by an engineer.

Bottom Line

A snowy airport scene may look beautiful but it can be a real headache for all those involved with
the operation. Fights can be delayed as aircraft waiting to be de-iced clog up the gates and aircraft
may need de-icing again if their holdover time expires.

Ultimately, the pilots are responsible for the safety of the aircraft. It is up to us how we prepare the
aircraft and what level of de-icing is performed on the aircraft. Ultimately, snow and ice will most
likely cause delays. We appreciate that this is frustrating, especially when passengers have
connections to make, but it is our job to ensure that the aircraft gets safely from A to B and we will
let nothing jeopardise that.

Featured Image by Andreas Gebert/picture alliance via Getty Images

Charlie Page Charlie Page is an airline pilot �ying the Boeing 787 Dreamliner. Each Saturday he
gives you a 'behind the cockpit door' insight to life in the �ight deck.
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