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Cold weather operations

Aircraft performance is certified on the basis of a clean wing. Iee
accretion affects wing performance. When the wing is clean, the airflow
smoothly follows the shape of the wing. When the wing is covered with ice,
the airflow separates from the wing
when the Angle-Of-Attack (AOA)
increases. Therefore, the maximum
liftcoefficient is reduced. As a
result, the aircraft may stall at a
lower AOA, and the drag may

increase.

‘The flight crew must keep in mind that the wing temperature of the
aircraft may be significantly lower than 0 °C, after a flight at high altitude
and low temperature, even if the Outside Air Temperature (OAT) is higher
than 0 °C. In such cases, humidity or e
rain will cause ice aceretion on the . R
‘upper wing, and light frost under the
wing. (Only 3 mm of frost on the

under side of the wing tank area is

acceptable.).

Icing conditions may be expected when the OAT (on ground and
for takeoff), or when the TAT (in flight) is at or below 10 °C, and there is
visible moisture in the air (such as clouds, fog with low visibility of one
mile or less, rain, snow, sleet, ice crystals) or standing water, shish, ice or

snow is present on the taxiways or rumways
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The holdover fime starts from the beginning of the application of
the fluid, and depends on the type of fluid, and on the nature and severity of
‘precipitation. The flight crew should refer to applicable tables as guidelines.
These tables must be used in conjunction with the pre-takeoff check.
Depending upon the severity of the weather, de-icing/anti-icing procedure
‘must be applied either:

In one step, via the single
application of heated and diluted deicing/
anti-icing fluid: This procedure provides
a short holdover time, and should be
used in low moisture conditions only.
The holdover time starts from the

beginning of the application of the fluid.

In two steps, by first applying the heated deicing fluid, then by
applying a protective anti-icing fluid: These two sprays must be applied
consecutively. The holdover time starts from the beginning of the
application of the second fluid.

‘The following outlines the various procedures fo be applied before
and after spraying

All ENG and APU BLEED pushbuttons must be set to OFF and the

DITCHING pushbutton must be set to ON, to prevent any engine ingestion
of deicing/anti-icing fluid
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EXAMPLE  Airport outside temperature -20 °C ; Delta ISA = -35 °C.
Approach: FAF at 3000 ft; Finaldescent siope 3°.

Vertical profile seen by the.
ADIRS afer altude and FPA
EX 3420t | correcton on the FGU

30001t

Actual vertcalprofie flown by
the aircraft e to cold
temperature effect.

Operational recommendations during landing

Obviously, landings should be avoided on very slippery runways.
However, if it is not possible to avoid such landings, the following factors
(linked to operations on contaminated runways) should be considered:
braking action and directional control.

The presence of fluid contaminants on the runway has an adverse
effect on braking performance, because it reduces the friction befween the
tires and the surface of the runway. It also creates a layer of fluid between
the tires and the runway surface, and reduces the contact area. The landing
distances, indicated in the QRH, provide a good assessment of the real
landing distances for specific levels of contamination.

A firm touchdown should be made and MAX reverse should be
selected, as soon as the main landing gear is on ground. Using reversers on a
runway that is confaminated with dry snow may reduce visibility,
‘particularly at low speeds. In such cases, reverse thrust should be reduced to
idle, if necessary.
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Operational recommendations during approach

If holding is performed in icing conditions, the flight crew should
‘maintain clean configuration. This is because prolonged flight in icing
conditions with the slats extended should be avoided.

In cold weather, the atmosphere differs from the International
Standard Atmosphere (ISA) conditions. The parameters that the ADIRS
computes are barometric and ISA-referenced. When the atmosphere differs
from the ISA conditions, the alfitude and FPA computed by the ADIRS, and
the associated indications on PFD (altitude, VDEV, ) are not accurate. The
ADIRS computes the FPA from inertial data and barometric altifude.

When the temperature is lower than ISA: The true altifude of the
aircraft is lower than the altitude that the ADIRS computes. The FPA that
the aircraft actually flies, is less steep than the FPA that the ADIRS
computes. If appropriate, the flight crew should therefore apply corrections
on the altitades and on the FPA (in vertical sclected FPA mode), and they
should be vigilant on the parameters that are displayed. The flight crew
should consider to correct the target alfitudes, by adding the values that are
indicated in the table below:

Corecion B RGERTT
Tiport Tonpoe ().
“Helght () 10 k1) 0
0 % ™ W
0 ™ i W
700 ) ™ )
5300 ) @ b
00 ™ D) ™0
00 L) 70 )

‘These values are calculated for an acrodrome at sea level, and are
thercfore conservative when applied at a higher altitude acrodrome. For

acrodromes at sea level, these corrections corresponds approximately to 4 x
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Chapter 1

Adverse Weather Operations

@'é"ﬁﬁa’uﬂ

his manualsfor enerainment anclor vaiing purposes ony. NOT VALID FOR REAL FLIGHT For such purposes,
please reerto the crigial Aus manuals i thelr respective mockes.

7





OEBPS/images/1737910018759-fa31819e-53ee-4198-8049-67ae11c17185_8.jpg
(i’:""ﬁﬁi







OEBPS/images/1737910018759-fa31819e-53ee-4198-8049-67ae11c17185_13.jpg
+ Landing gear assemblies (lever locks) and tires, landing gear doors.

+ Engine inlets, inlet lips, fans (check for rotation), spinners, fan exhaust
ducts, reverser assemblies.

+ Drains, bleeds, probes (pitofs, static ports, TAT sensors, angle of attack
sensors).

+ Fuel tank ventilation.

+ Radome.

+ Verify that the commercial water supplies are not frozen and have been
refilled (these should have been emptied prior to the cold soak).

With ice or snow accumulated on the windshield/upper cockpit
fusclage, and if the PROBE/WINDOW HEAT pb is turned on, melted snow
running down from the cockpit windows could re-fieeze on the fuselage
area below, when the temperaure is very low. This could create ice build up
on the forward fusclage that could possibly disturb the airflow around the
static/pitot probes. In all sitwations, it is the Captain’s responsibility to
decide if the ground crew must deicefanti-ice the aircrafi, andor if
additional deicing/anti-icing treatment is required. Before starting the
deicing/anti-icing procedure, the flight crew must establish communication

with the ground crew that will be applying the procedure.
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Introduction

The maneuvers of an Airbus A320 are extremely simple
during normal operations. They may present minimal complexity
during abnormal operations, but the aircraft is extremely casy to fly.

On the other hand, there are special operations that require a
higher level of attention, and these are not necessarily abnormal
operations or emergencies, but rather uncommon operations, such as

Hlights in wind shear, volcanic ash, among others.
In this work, you will learn all the details of cach of these

special operations, which will take your understanding of A320 flight
to the next level.

Capt. Facundo Conforti

(Assutica
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Operational recommendations during taxiing

On contaminated runways, the taxi speed should be limited to 10
Kt, and any action that could distract the flight crew during taxiing should be
delayed until the aircraft is stopped. The following factors should be taken

into account:

« At speeds below 20 kt: Antiskid deactivates.

+ Engine anti-ice increases ground idle thrust.

+ To minimize the risk of skidding during tarns: Avoid large tiller inputs.

. On slippery taxiways: It may be more effective to use differential braking
and/or thrust, instead

of nosewheel steering.

+ On slush-covered, or snow-covered, taxiways: Flap selection should be
delayed until reaching the holding point, in order to avoid contaminating the
flap/slat actuation mechanism.

+ When reaching the holding point: The "Before Takeoff down to the line"
checklist nust be performed.

+ The flight crew must maintain the aircraft at an appropriate distance from
the aircraft in front.

+ In icing conditions: When holding on ground for extended periods of
time, or if engine vibration occurs, thrust should be increased periodically,
and immediately before takeoff, to shed any ice from the fan blades.

18





OEBPS/images/1737910018759-fa31819e-53ee-4198-8049-67ae11c17185_6.jpg
sibliotecs

Refsiisutica





OEBPS/images/1737910018759-fa31819e-53ee-4198-8049-67ae11c17185_16.jpg
+ Outflow valve, pack valves, and avionic ventilation inlet and extract
valves close. This prevents de-icing fluid from entering the aircraft.
Avionic ventilation s in a closed circuit with both fans running.

« In view of the low OAT, there is no time limit for this configuration.
However, in order not to affect passengers comfort, it is recommended to
avoid packs inoperative for longer than 20 min.

+ The aircraft can be deiced/anti-iced, with the engine and/or the APU
running or off. However, the APU or the engine should not be started
during spraying

« The aircraft must be deiced/anti-iced symmetrically on both sides.

Upon completion of the spraying operation:

« Ditching set OFF and Outflow Valve check open. n the ECAM PRESS
page, confirm that the outflow valve indication reaches the open green
position to avoid any unexpected aircraft pressurization.

+ Afier spraying, keep bleeds off for a few minutes, and perform a visual
inspection of the aircraft surfaces. Then, ENG bleed 1 and 2 set ON.

16
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Elecirical heating is provided for windshields anti-icing and
cockpit side windows de-fogging, the Angle Of Attack (AOA) probes, the
Total Air Temperature (TAT) probes, the pitot probes and the static ports.
When the electrical system is powered, the water waste drain masts are also
electrically heated.

The ice detection system (if installed)
consists of fwo separate ice detectors located
on the forward lower section of the fusclage.
An external visual ice indicator with an
integrated light is installed between the two
windshields.

All the ice and rain protection controls are located on the overhead
panel. The crew manages: wing and engine anti-ice valves through the
ANTI ICE control panel, and all the electrical heating system by the
PROBE/WINDOW HEAT pb sw.

e PROBEWINDOW
et

W EE =@

When flying in icing conditions, the pilot must consider the
following points

"
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ENGINE ANTI ICE must be ON during all ground and flight
operations, when icing conditions exist, or are anticipated, except during
climb and cruise when the SAT is below -40 °C. ENGINE ANTI ICE nust
e ON before and during a descent in icing conditions, even if the SAT is
below 40 °C

WING ANTI ICE may either be used to prevent ice formation, or
to semove ice accumulation from the wing leading edges. WING ANTI ICE
should be selected ON, whenever there is an indication that airframe icing
exists. This can be evidenced by ice accumulation on the visual ice indicator
(located between the two cockpit windshields), or on the windshicld wipers.

Extended flight, in icing conditions with the slats extended, should
be avoided. If there is evidence of significant ice accretion and fo fake info
account ice formation on non heated structure, the minimum speed should
be: In configuration full, VLS +5 ki, and the landing distance must be
‘multiplied by 1.1. In configuration lower than FULL, VLS +10 k, and the
landing distance in CONF 3 must be multiplied by 1.15. If there is evidence
of ice accretion on de-iced parts (WING ANTI ICE inoperative) of the
airframe, the minimum speeds should be: In clean configuration, VLS + 15
Kt

‘When icing conditions on ground are encountered, and/or when ice
accretion is suspected, the Captain should determine, on the basis of the
exterior inspection, whether the aircraft requires ground deicing/anti-icing
treatment. This visual inspection must take into account all vital parts of the
aircraft, and must be performed from locations that offer a clear view of

these parts
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Pilots must fum on the engine anti-ice system, when temperature
and visible moisture meet these criteria, and should not wait until they see
ice building up. The ice and rain protection system enables operation in
icing conditions and heavy rain. For anti-icing, critical areas of the aircraft
are protected by hot air or electrical heating. Hot air from the pneumatic
system is provided for the anti-icing of the three outboard leading edge slats
of cach wing,

Each engine air infake is anti- iced by an independent air bleed
from the high pressure compressor. The air is supplied through the engine
anti ice valve. In the event of an electrical power supply failure, this valve
will automatically open.
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+ Check pitots and statics (ground crew). When the OAT is low (below -5
°C) during snow/freezing rain precipitations and with crosswind
conditions, melted snow or raindrops may drip from the cockpit
windshields and freeze on the fuselage below. Ice may then build up and
possibly disturb the airflow around the static/pitot probes, and result in
unreliable air data measurements during takeoff. Therefore during taxi out
before takeoff beware of this possible build up of ice. The arca around
static/pitot probes must be fiee of ice/snow before starting takeoff

+ Report from ground personnel. The information from ground personnel,
who performed the de-icing and post-application check, must include
(ANTLICING CODE): Type of fluid used. The mix ratio of fluid to water
(for example 75/25). When the holdover time began.

« If the fuselage has been sprayed, there is a risk of de-icing fluid ingestion
by the APU air intake, resulting in specific odors, o smoke wamings.
Therefore: Keep the APU running with the APU BLEED OFF for about 5
‘min afier spraying completion before setting the APU BLEED to ON and
Consider APU BLEED OFF for takeoff.

Once the procedure is completed, it is important to pay special
attention to the flight control check. In freezing precipitation, perform the
appropriate checks to evaluate aircraft icing.

Base the decision on whether to takeoff, or fo re-protect the
aircraft, on the amount of ice that has built up on the critical surfaces since
the last de-icing, as revealed by a personal inspection from the inside and
outside of the aircraft. Make this inspection before the holdover time
expires, or just before takeoff.
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Operational recommendations during takeoff

The use of FLEX thrust for takeoff on contaminated rumways is
‘prohibited. If anti-ice is used at takeoff, the crew will apply the related
performance penalty. Slush, standing water, or deep snow reduces the
aircraft takeoff performance because of increased rolling resistance and the
reduction in tire-to-ground friction. A higher flap setting will increase the
runway limited takeoff weight, but will reduce second segment limited
takeoff weight.

Before the aircraft lines up on the runway for takeof, the flight
crew must ensure that the airframe has no ice or snow. Then, before
applying thrust, the Captain should ensure that the nosewheel is straight. If
there is a tendency to deviate from the runway centerline, this tendency
‘must be neutralized immediately, via rudder pedal steering, not via the filler.

On contaminated runways, the flight crew should ensure that
engine thrust advances symmerically to help minimize potential problems
with directional control.

19
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Delta ISA x Height (f)/1000. The correction depends on the airport
temperature, and on the height above
the airport. This correction has fo be
added to the indicated altitade. Along
the Approach and Missed Approach,
the flight crew should consider to
apply the altitude corrections on the
relevant minimum  altitudes (all
including FAF, Step-down altitudes,
‘minima), and on the altitade for the
altitude/distance check.

For all Non Precision Approaches, there is a minimum OAT. Below
this temperature, the error on the barometric altifude is no longer acceptable,
and altitade should be corrected in temperature. As it is not authorized to
‘make these alfitude corrections o the final approach segment of the FM
Flight Plan (F-PLN) through the MCDU, it is not possible to use FINAL
APP when OAT is below this minimum OAT. The flight crew must then use
selected vertical guidance. This minimum OAT is indicated on the approach
chart or must be defined by the operator based on the terrain profile (plus
adequate margin).

When the temperature is lower than ISA, the FPA that the aircraft
actually flies is less steep than the FPA that the ADIRS (ISA referenced)
computes. In vertical sclected mode FPA, to correct the FPA for this ISA
deviation effect, the flight crew should select on the FCU a FPA slightly
different from the FPA that the aircraft needs to fly. In any case, the check
“altitude (corrected in temperature) versus distance” remains the reference.
The barometric indications on PFD, namely the altitude and the VDEV are

not corrected in temperature and are therefore not accurate.
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Operational recommendations during climb and descent

‘Whenever icing conditions are encountered o expected, the engine
anti-ice should be tumed on. Although the TAT before entering clouds may
not require engine anti-ice, flight crews should be aware that the TAT often
decreases significantly, when entering clouds

Tn climb or cruise, when the SAT
decreases to lower than -40 °C, engine
anti-ice should be furned off, unless flying
near CBs. If the recommended anti-ice

‘procedures are not performed, engine stall,

over-temperature, or engine damage may

occur,
If it is necessary fo furn on the engine anti-ice, and if ice accretion

is visible because engine anti-ice was furned on late, then apply the
following procedure:

Set the ENGINE START selector to IGN
+ Retard one engine, and set the ENG ANTLICE pushbutton to ON
+ Smoothly adjust thrust, and wait for stabilization

+ Set the ENGINE START sclector to NORM

« Repeat this procedure for the other engine

‘Wing anti-ice should be tumed on, if either severe ice accretion is

expected, or if there s any indication of icing on the airframe.
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Make sure that the ground crew uses the correct de-icing/anti-icing
fluids, in accordance with the applicable operator requirements and Aircraft
Maintenance Manual (AMM) instructions. The aircraft can be deiced or
anti-iced when the APU and engines are cither stopped or running.
However, do no start the engines when the ground crew is spraying fluid on
the aircraft

In the case of frost formation on one or several areas of the wing
surface, the captain can request a local de-icing application only on the
affected arcas. The captain shall take care that both wings must receive the
same symmefrical treatment even if frost formation does not affect
symmetrically both wings.

Deicing/anti-icing fluids must be able to remove ice and fo prevent
its accumulation on aircraft surfaces until the beginning of the fakeoff. In
addition, the fluids must flow off the surfaces of the aircraft during takeoff,
in order not to degrade takeoff performance. Several types of fluids can be
used. These fluids have different characteristics:
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