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FOREWORD

The purpose ¢f this document is to provide guidelines for the methods and
procedures used in performing the maintenance and services necessary for proper
deicing and anti-icing of aircraft on the ground.

Exposure to weather conditions, on the ground, that are conducive to ige
formation, can cause accumulation of frost, snow, stush, or ice on airgraft
surfaces and|components that can adversely affect aircraft performance, stability,
and control and operation of mechanical devices-such as control surfaces, sensors,
flaps, and landing gear. If frozen deposits are present, other than those
considered ifh the certification process, the airworthiness of the aircraft may be
invalid and ho attempt should be made to fly the aircraft until it has| been
restored to the clean configuration.

Regulations governing aircraft operdations in icing conditions shall be| followed.
Specific rulgs for large transportjaircraft are set forth in United Sthtes Federal
Aviation Reghlations (FAR), Joint Aviation Regulations (JAR), Canadian| Air
Regulations,|and others. Paraphrased, these rules relate that NO ONE SHOULD
DISPATCH OR AKE OFF AN AIRGRAFT WITH FROZEN DEPOSITS ON COMPONENTS OF| THE
AIRCRAFT THAT ARE CRITICAL-TO SAFE FLIGHT. A critical component is ong which
could adversply affect the mechanical or aerodynamic function of an aipcraft. The
intent of thkse rules\9s to assure that no one attempts to dispatch or| operate an
aircraft with frozen-deposits that were not approved by the regulatory
authorities.

The ultimate ibili inati ircraft is| clean and
meets airworthiness requirements rests with the pilot in command of the aircraft.

SAE Technical Standards Board Rules provide that. "This reportis published by SAE to advance the state of technical and engineering
sciences. The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent
infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1992 Society of Automotive Engineers, Inc.
All nghts reserved. Printed in U.S.A
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1. SCOPE:

1.1
1.1.1

2. APPLICABLE DOCUMENTS:
The follo

2.1

SAE Publjcations:

AMS 1424| Fldids, Aircraft Deicing/Anti-icing. Newtonian, SAE Typsg
AMS 1428

Field of Application:

This document provides information to assist in the preparation of

particular airline aircraft ground deicing/anti-icing procedures and to
ensure safe operation of large transport aircraft during adverse conditions
conducive to aircraft icing on the ground, in accordance with aircraft

manufacturers’ recommendations.

Agreemg prtracts: - nformatior
maintenpance and service support agreements.

abasis for

Safety|- Hazardous Materials: While the materials, methods; applications,
and processes described or referenced in this specification may involve the
use of |hazardous materials, this specification does not “address {the hazards

which may be involved in such use. It is the sole responsibilitly

of the

user to ensure familiarity with the safe and proper-use of any hazardous
materidls and processes and to take necessary precautionary measures to

ensure|the health and safety of all personneliinvolved.

A11 guidelines referred to herein are applicable only in conjungtion with
the referenced SAE specifications. Specific requirements for airplane

model

ype are not included. Due to aerodynamic and other concerns

application of deicing/anti-icing fluids shall be carried out in compliance

with engine and aircraft manufacturers’ requirements.

SAE Type I1

ARP1971 Aircraft Deicing Vehicle - Self Propelled, Large Capacity
ARP4047 Aircraft Deicing Vehicle - Self Propelled, Small Capacity
ARD50025 Type II Deicing/Anti-icing Fluid Handling Technology

ing publications form a part of this document to the extent
specified|herein (the latest revision applies):

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

I

i=ici i Newtonian,
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2.2

U.S. Government Publications:

Available from Standardization Documents Order Desk, Building 4D, 700 Rebbins
Avenue, Philadelphia, PA 19111-5094.

AC 20-117 Hazards Following Ground Deicing and Ground Operations in

Conditions Conducive to Aircraft Icing

3. DEFINITIONS:

3.1

3.2

Abbreviations:

C = Celsius

F = Fahrenheit

OAT = Qutside Air Temperature

FP = freezing point

h = Hours

min = Minutes

Fluids

CAUTION: SAE Type I fluids supplied as contentrates for dilutiop with water
prior to use shall not be used undiluted.

3.2.1 Deicjng fluids are:

3.2.2

a. Heated water

b. WNewtonian fluid (SAE Type'I) (see Caution)

c. Eixtures of water and_SAE Type 1 fluid

d. Mixtures of water and SAE Type 1I fluid

Deicing fluid is normally applied heated to assure maximum dei
efficiency.

Antiticing fluids are:

a.
b.
c.
d.

Newtonian fluid (SAE Type I) (see Caution)

mixtures of water and SAE Type I fluid
tonian fluid (QAF T_ypp [T)

cing

Mixtures of water and SAE Type II fluid

SAE Type II fluid for anti-icing is normally applied cold on clean aircraft

surfaces but may be applied heated.
provides longer anti-icing protection.

Cold SAE Type II fluid normally
SAE Type I fluid may be used cold

or heated after the aircraft has been deiced (reference Table 1).
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3.2.3 Fluid terms are:

(93]
(93]

Me
.1

.2

3.1

3.2

a. Newtonian fluids are defined as fluids whose viscosities are shear

independent and time independent.

is

directly proportional to the shear stress. The fluid will

The shear rate of a Newtonian fluid

begin to

move immediately upon application of a stress; it has no yield stress

to

NOTE:

thods/

Deicin
aircra

Anti-i
of fro
aircra

Deicin
It can

One
flui
1imi

Two
step
flui

overcome before flow begins.

pblication of a stress; it has a yield stress to overcome
jins.

pseudoplastic behavior which is defined‘as a decreasg
viscosity with an increase in shear «ate.

Procedures:

Ft in order to provide clean surfaces.
ring is a procedure, which provides protection against the

Ft for a limited period(of time (holdover time).

be performed in‘one or two steps.

i used to de-ice the aircraft remains on aircraft surfaces
ted anti-icing capability.

surfaces thus providing maximum possible anti-icing capability.

fE: SAE Type II fluids containing thickeners demonstrate|a

SAE Type I fluids are considered Newtonian type fluids.

are shear

i time dependent and whose shear rate is not directly progortional to
t shear stress. The fluid will not begin to move immediately upon
efore flow

in

) is a procedure by which frost, ice, or snow is removed from the

formation

st or ice and accumulation ‘of snow or slush on clean surfaces of the
j/anti-icing is a .combination of the two procedures described above.

step deicing/anti-icing is carried out with an anti-icing|fluid. The

to provide

ktep{deicing/anti-icing consists of two distinct steps. The first
I deicjng,_is fo]]oweq by the second step, anti-icing, as|a separate

relevant

.4 Holdover time is the estimated time anti-icing fluid will prevent the
formation of frost or ice and the accumulation of snow or slush on the
protected surfaces of an aircraft.

Weather Conditions Conducive to Aircraft Icing on Ground:

.1

Freezing Precipitation: Snow, sleet, freezing rain, drizzle, or
adheres to aircraft surfaces.

hail which
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3.4.2 Frost (including hoar-frost) is a crystallized deposit, formed from water
vapor on surfaces which are at or below 0 °C (32 °F).

3.4.3 Freezing Fog: Cloud of supercooled water droplets that form a deposit of
ice on objects in cold weather conditions.

3.4.4 Snow: Precipitation in the form of small ice crystals or flakes, which may
accumulate on aircraft surfaces.

3.4.5 Freezing Rain: Water condensed from atmospheric vapor falling to earth in
supgrcooted—drops,; formimg—ice—onobjects:

3.4.6 Rain or High Humidity (On Cold Soaked Wing): Water forming-iqe or frost on
the |wing surface, when the temperature of the aircraft wing syrface is at
or Helow 0 °C (32 °F).

3.5 Inspeqtion (Inspect):

An examination of an item against a relevant standard by a trained and
qualifiied person.

4. TRAINING AND QUALIFICATION:
Flight |safety may be jeopardized if deicing and/or anti-icing is improperly
performed. Therefore, the deicing/anti-icing procedure must be garried out
exclusively by qualified and trained personnel.

4.1 Both initial and annual recurtent training for flight-crew and ground crew

shall |be conducted to assure that all such crews obtain and retdin a thorough
knowlgdge of aircraft ground deicing/anti-icing principles and procedures.

4.1.1 Training subjects-shall include (where applicable):

a. |Effects of“frost, ice, snow, and slush on aircraft performance,
stability; and control

b. |Basfc. characteristics of aircraft deicing/anti-icing fluids

c. lgeneral techniques for removing deposits of frost, ice, slush, and snow
from aircraft surfaces and for anti-icing

d. Deicing/anti-icing procedures in general and specific measures to be
performed on different aircraft types

e. Quality control procedures

f. Deicing/anti-icing equipment operating procedures
g. Safety precautions

h. Emergency procedures

j, Limitations of holdover time tables

-7 -
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4.1.1 (Continued):
j. Deicing/Anti-icing Codes and Communications Procedures
k. Special Provisions and Procedures for Contract Deicing/Anti-icing (if
applicable)
1. Environmental considerations, e.g., where to deice, spill reporting,
hazardous waste control
4.1.2 RecordI-Uf-peTs0nne1-tra+nﬁng-and—qua++f+eat+on—shﬁ+4—be—ma+n%a4ned for
proof of qualification.
4.1.3 Ground|crew training shall include actual operation of dejcing/apti-icing
equipmlnt.
5. FLUID STORAGE AND HANDLING:
Deicing/anti-icing fluid is a chemical product with/environmental impact.
During fluid handling avoid any unnecessary spillage, comply with lpcal
environmental and health laws and the manufacturer’s material safety data
sheet (MSDS).
Mixing of |SAE Type II products from different suppliers is not recommended.
A slippery condition may exist on the)ground or equipment following the
deicing/anti-icing procedure. Caution should be exercised, particullarly under
low humidjty or nonprecipitating. weather conditions.
5.1 Storage:
5.1.1 Tanks $hould be dedicated to storage of the deicing and/or anti-icing fluid
to avojd contamination with other fluids.
5.1.2 Storage tanks shall be constructed of materials compatible with |the
deicing/anti-icing fluid, as specified by the fluid manufacturen.
5.1.3 Tanks $hall be conspicuously labeled to avoid contamination, e.g., SAE TYPE
I AIRC FLULD.
5.1.4 Tanks shall be examined annually for corrosion and/or contamination. If
corrosion or contamination is evident, tanks shall be repaired or replaced.
To minimize corrosion at the liquid/vapor interface and in the vapor space,
a high liquid level in the tanks is recommended.
NOTE: Although deicing/anti-icing fluids are generally noncorrosive,
their vapor can be corrosive.
5.1.5 Storage temperature limits for the fluid shall comply with manufacturer’s
requirements.
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w

F-

.1

1

.5

Appliqation Equipment:

.1.6 Stored fluid shall be checked routinely to assure that no

degradation/contamination has taken place, e.g., at delivery and annually
prior to the winter season.

Fluid Transfer Systems:

Fluid transfer systems shall be dedicated to the specific fluid being
handled to prevent inadvertently mixing fluids of different types or
manufacturers.

A11 [FiTTports anddischarge points shatt—be conspicuousty—tabeled to
prevent contamination due to inadvertent product mixing.

An in-line strainer, constructed according to the fluid-manufdcturer’s
recgmmendations, is recommended to remove any solid contaminart.

Application equipment shall be clean and dry before being inifially filled
wit deicing/anti-icing fluid in order to prevent fluid contamination.

Correct functioning of proportioning equipment should be verified by

chedking dispensed fluid at the spray nozzle for refractive index to ensure
intdnded dilution. This check should be made prior to daily yse, following
system maintenance or after a fluid concentration change.

Premixed fluid contained in-equipment should be checked in the tank prior
to initial service.

Comjustion heaters and trucks should not be operated in confined or poorly
venlilated areas to-prevent asphyxiation.

Reqyirements for suitable equipment are described in ARP1971 and ARP4047.

Specigl Considerations for SAE Type II Deicing/Anti-Icing Fluid§:

NOTE: | SAE ARD50025 contains general information regarding handling of SAE
Type Il fluids.

.1 The performance characteristics of SAE Type II deicing/anti-icing fluids

may be degraded by excessive mechanical shearing or chemical contamination.
Therefore, only compatible pumps, control valves, piping, and application
devices shall be used. The design of fluid transfer systems shall be in
accordance with the fluid manufacturers’ recommendations.

.2 Heating: SAE Type Il deicing/anti-icing fluids, if heated, shall be heated

in a manner to preclude fluid degradation in storage or application. The
integrity of the fluid following heating shall be checked periodically.
Factors like heating rate and heating time cycles should be considered in
determining frequency of fluid inspections. Refer to fluid manufacturers’
recommendations.
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METHODS /PROCEDURES :

These procedures establish the recommended methods for deicing and anti-icing
of aircraft on the ground to provide safe takeoff.

When aircraft surfaces are contaminated by frozen moisture, they shall be

deiced prior to dispatch.

When freezing precipitation exists and the

precipitation is adhering to the surfaces at the time of dispatch, aircraft

surfaces shall be deiced/anti-iced.

If both deicing and anti-icing are

required, the procedure may be performed in one or two steps (see 3.3.3). The

3

election

available

I
S
N

6.1

6.1.1

6.1.2

6.1.3

f a one
ee 6.3.1

Wh
I1

OTE:

Deicing:

Ice, slu
mechanic
the froz

Requir
surfac

General:

to the
NOTE:

Removal

equipment, available fluids, and the holdover time to be
step procedure is used, then both 6.1 and 6.2 apply.

for guidance regarding fluid lTimitations.

bn maximum holdover time is desired, use of cold, undilute
fluid should be considered.

sh, snow, or frost may be removed from aircraft surfaces b
31 methods. This section establishes the procedures for 1
on precipitation by fluids.

pments:
bs prior to dispatch or prior to anti-icing.

For maximum deicing effect, heated fluids should be ap
surface of the aircraft skin to minimize heat loss.

The heat in the fluid effectively melts any frost, as we
deposits of slush, snow, and ice. Heavier accumulations
the heat-to break the bond between the frozen deposits 4
structure; the hydraulic force of the fluid spray is the
flushooff the residue. The deicing fluid will prevent 1
for/a period of time depending on aircraft skin temperat
the fluid used, and the weather. (See Advisory Circulan

ons,
achieved.

d SAE Type

y fluids or
emoval of

Ice, slush, snow, and frost shall be removed from aircraft

plied close

11 as light
require

nd the

n used to

efreezing
ure, OAT,
AC 20-

nz7.)

of Frost and Light Ice:

(coarse) spray is recommended.

NOTE:

This ensures the largest pattern available, thus retaini
maximum heat in the fluid.
close to the aircraft’s skin, a minimal amount of fluid
required to melt the deposit.

A nozzle setting giving a solid cone

ng the

Providing the hot fluid is applied

will be

- 10 -
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6.1.4 Removal

of Snow: A nozzle setting sufficient to flush off deposits is

recommended.

NOTE:

6.1.5 Remoyal
NOTE

CAUTON:

6.1.6

The method adopted will depend on the equipment available and the
depth and type of snow; i.e., light and dry or wet and heavy. 1In
general, the heavier the deposits the heavier the fluid flow that
will be required to effectively and efficiently remove it from the
aircraft surfaces. For light deposits of both wet and dry snow,
adopt a similar procedure as for frost removal. Wet snow is more
difficult to remove than dry snow and unless deposits are
i ight; i i i 3 e found to
be more effective. Under certain conditions it will be possible to
use the heat, combined with the hydraulic force of\the|fluid spray
to melt and subsequently flush off frozen deposits. However, where
snow has bonded to the aircraft skin, the procédures detailed in
6.1.5 should be utilized. Heavy accumulatidn of snow will always
be difficult to remove from aircraft surfaces and vast|quantities
of fluid will invariably be consumed in“the attempt. Under these
conditions serious consideration should be given to mapually
removing the worst of the snow before. attempting a norpal deicing
procedure.
of Ice: Heated fluid shall be“used to break the ice bpnd.
The
Jet
the
the

high thermal conductivity of the metal skin is utiJized and a
of hot fluid is directed at close range onto one spot, until
bare metal is just exposed. This bare metal will then transmit
heat laterally.inm all directions raising the tempefrature above
the FP and thereby breaking the adhesion of the frozen|mass with
the aircraft surface. By repeating this procedure a nymber of
times the adhiesion of a large area of frozen snow or gjazed ice can
be broken.‘The deposits can then be flushed off with pither a low
or high flow, depending on the amount of the deposit.

Gonsult aircraft manufacturers’ limitations for max[imum fluid
application pressure.

Genefal.Deicing Fluid Application Strategy: For effective rempval of snow
and lice_the following techniques should be adopted. Most ajncﬁaft require

unique procedures to accommodate design differences.

6.1.6.1

Wings/Tail Plane:
surface camber to lowest.

Spray from tip inboard to root from highest point of
However, aircraft configuration and local

conditions may dictate a different procedure.

6.1.6.2
6.1.6.3

Vertical Surfaces:

Fuselage:

Start at top and work down.

Spray along top centerline and then outboard.

- 11 -
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.1.6.4 Landing Gear and Wheel Bays:

.1.6.5 Engines: Deposits of snow should be mechanicg]]y removed from

2.1

2.2

2.2

.2.3

area to a minimum. Do not spray deicing fluid directly on hot
brakes.

NOTE: It may be possible to mechanically remove accumulations

Keep application of deicing fluid in this

wheels and

such as

blown snow, however, where deposits have bonded to surfaces they
can be removed by the application of hot air or by spraying with

hot deicing fluids.

intak :
either the lower surface of the intake or the fan blades may, be
by hot air or other means recommended by the engine manufacture
of deficing fluid is permitted, do not spray directly into engir

Ice, snowl, or frost will, for a period of time, be prevented from 3
or accumullating on aircraft surfaces by the application of anti-ici
This sectfion provides recommended procedures forithe use of anti-ic
fluids.

Requirel Usage: Anti-icing fluid shall be applied to the aircraf
when freezing rain, snow, or other freezing precipitation is fall
adhering at the time of aircraft dispatch.

Recommended Usage: Anti-icing fluid may be applied to aircraft s
the timp of arrival (preferably before unloading begins) on short
turnarolinds when snow or fréezing rain is falling. This will min
ice accimulation prior to departure and often makes subsequent dg¢
unnecespary.

.1 On regeipt of a frost, snow, freezing rain, or freezing fog way

local| meteorological service, anti-icing fluid may be applied 1
aircrpft surfaces prior to the start of freezing precipitation
will Einimize the possibility of snow and ice bonding or reducg
accumiilation of frozen precipitation on aircraft surfaces and f{

engine
bonded to

removed
r. If use
e core.

dhering to
ng fluids.
ing

t surfaces
ing and

urfaces at

imize the
icing

ning from

o clean
This
the

racilitate

subsequent deicing.

General: For effective anti-icing an even film of SAE Type I or

SAE Type

II fluid is required over the prescribed aircraft surfaces which are clean
or which have been deiced. For maximum anti-icing protection undiluted,
unheated SAE Type II fluid should be used. The high fluid pressures and

flow rates normally associated with deicing are not required for

this

operation and, where possible, pump speeds should be reduced accordingly.
The nozzle of the spray gun should be adjusted to give a medium spray.

NOTE:  SAE Type I fluids have limited effectiveness when used for anti-
icing purposes. Little benefit is gained from the minimal holdover

time generated.

- 12 -
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6.2.4

6.3 Li
6.3.1

6.3.1.1

6.3.1.1

6.3.1.1

6.3.1.2

Anti-Icing Fluid Application Strategy: The process should be continuous
and as short as possible. Anti-icing should be carried out as near to the
departure time as possible in order to maintain maximum holdover time. The
anti-icing fluid should be distributed uniformly. In order to control the
uniformity, all horizontal aircraft surfaces shall be visually checked
during application of the fluid. The amount required will be visually
igdicated by the fluid just beginning to drip off the leading and trailing
edges.

Surfaces to be protected include:

ing upper surface

orizontal stabilizer and elevator upper surface
ertical stabilizer and rudder

uselage upper surfaces on center engine aircraft,; dependipg on amount
nd type of precipitation

[~ g = ¥ - V]

mits/Precautions:
Fluid Related Limits:

CAUTION:  SAE Type I fluids supplied as-concentrates for dilution with
water prior to use shall not-be used undiluted. Thjs is due to
adverse aerodynamic effects of propylene glycol and|diethylene
glycol based fluids and\the freeze point characteristics of
ethylene glycol and.djethylene glycol based fluid.

perature Limits (See Also Table 1 and Table 3): When performing two
p deicing/anti-icing, ‘the FP of the fluid used for the fipst step

11 not be more than -3 °C (5 °F) above ambient temperature| (Refer to
.3.2))

.1 S$AE Type I Fluids: The FP of the SAE Type I fluid mixture|used for
ither one)step deicing/anti-icing or as a second step in the two step
peration)shall be at least 10 °C (18 °F) below the ambient
emperature.

.2 ve a lower

AE,Type Il fluids used as deicing/anti-icing agents may h

reatd i OF)- lication
limit may be lower, provided a 7 °C (13 °F) buffer is maintained
between the FP of the concentrated fluid and OAT. In no case shall this
temperature be lower than the lowest operational use temperature as
defined by the aerodynamic acceptance test.

Application Limits (See Also Tables 2 and 4): Under no circumstances
shall an aircraft that has been anti-iced receive a further coating of
anti-icing fluid directly on top of the existing film. Should it be
necessary for an aircraft to be reprotected prior to the next flight, the
external surfaces shall first be deiced with a hot deicing fluid mix
before a further application of anti-icing fluid is made.

- 13 -
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.1

Aircraft Related Limits: The application of deicing/anti-icing fluid shall
be in accordance with the requirements of the airframe/engine
manufacturers.

Procedure Precautions:

One Step Deicing/Anti-Icing: It is performed with an anti-icing fluid
(see 3.2.2). The correct fluid concentration is chosen with regard to
desired holdover time, dictated by OAT and weather conditions.

ici =tcing: deicing
(see 3.2.1). The correct deicing fluid mixture is chgsep with
d to OAT. The second step is performed with anti-icing’ flluid (see
.2). This fluid and its concentration are chosen with regard to
ired holdover time, which is dictated by OAT and weather copditions.
econd step shall be performed before first step fluid frepzes
cally within 3 min); if necessary area by areas If freeziing has
red on the critical areas of the aircraft, step 1 shall bg repeated.

regard to holdover time provided by theapplied fluid, the objective
at it be equal to or greater than the<estimated time from start of
antiticing to start of takeoff based on-eéxisting weather conditions.

Aircraft shall be treated symmetrically, that is, left hand and right
hand |[side shall receive the same and complete treatment.

CAUTION: Aerodynamic problems could result if this requirement is not
met.

ines are normally shut down but may be running during deicipg/anti-
icing operations. Main engines shall be slow running and air-
conditioning and/or'APU air selected OFF, or as recommended by| the
airframe and engine /manufacturer.

Do ngt spray-deicing/anti-icing fluids directly onto hot brakes, wheels,
exhaysts, or-thrust reversers.

s of pitot

Deicing/anti-icing fluid shall not be directed into the orific
' i i i i tors

head
probes/angle of attack airflow sensors.

A1l reasonable precautions shall be taken to minimize fluid entry into
engines, other intakes/outlets, and control surface cavities. See
relevant manuals.

Do not direct fluid onto flight deck or cabin windows as this can cause
cracking of acrylic or penetration of the window sealing.

.10 A1l doors and windows shall be closed to prevent:

a. Floor areas being contaminated with slippery fluids
b. Upholstery becoming soiled
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-

11

.12

13

.14

.15

.16

17

(lear—tcePrecattions:
.1

Any forward area from which fluid may blow back onto windscreens during
taxi or subsequent takeoff shall be free of fluid residues prior to
departure.

If SAE Type II fluids are used, all traces of the fluid on flight deck
windows shall be removed prior to departure, particular attention being
paid to windows fitted with wipers.

NOTE: Deicing/anti-icing fluid can be removed by rinsing with approved
cleaner and a soft cloth. Do not use windscreen wipers for this
pUTPOSE.

—

nding gear and wheel bays shall be kept free from buildup| of slush,
e, or accumulations of blown snow.

-—e

en removing ice, snow, or slush from aircraft surfaces cape shall be
ken to prevent it entering and accumulating in-auxiliary [intakes or
ntrol surface hinge areas, e.g., remove snow-from wings apd stabilizer
rfaces forward towards the leading edge and remove from ajilerons and
evators back towards the trailing edge.

O v O X

Ite can build up on aircraft surfaces‘during flight through| dense clouds
of precipitation. When ground OAT,at the destination is low, it is
ppssible for flaps and other moveable surfaces to be retracEed and for
a

m

c

Fcumulations of ice to remain.Undetected between stationary and
oveable surfaces. It is, therefore, important that these preas are
hecked prior to departurerand any frozen deposits removed.

Under freezing fog, or other freezing precipitation conditipns, it is
necessary for the front and rear side on the fan blades to bpe checked
for ice buildup prior to start-up. Any deposits discovered| are to be
removed by directing air from a low flow hot air source or pther means
recommended by the aircraft and engine manufacturer.

f1ight control check should be considered according to aircraft type
see relevant manuals). This check should be performed after
picing/anti-icing.

o~ >

Clear ice can form on aircraft surfaces below a layer of snow or slush.
It is, therefore, important that surfaces are closely examined following
each deicing operation, in order to ensure that all deposits have been
removed.

- 15 -
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6.3.4.2 Significant deposits of clear ice can form in the vicinity of the fuel

6.3.4.3

7. GENERAL AIRPLANE REQUIREMENTS AFTER DEICING/ANTI-ICING:

tanks, on wing upper surfaces as well as underwing. Aircraft are most
vulnerable in regard to this type of buildup when:

a. Wing temperatures remain well below 0 °C (32 °F) during the
turnaround transit

b. Ambient temperatures between -2 °C (28 °F) and +10 °C (50 °F) are
experienced, although clear ice may form at other temperatures if
conditions (a) and (c) exist.

c. Precipitation occurs while the aircraft is on the ground,

Clear ice formation is extremely difficult to detect. Therefore, when
the above conditions prevail, or when there is otherwise any doubt that
clear ice may have formed, a close examination shall be made prior to
depafrture, in order to ensure that all frozen deposits have in fact been
remoped.

NOTEl Low wing temperatures associated with.this type of buildup

normally occur when large quantities’of cold fuel remajn in wing
tanks during the turnaround/transit and any subsequent|refueling
is insufficient to cause a signmificant increase in fue]
temperature.

After appllication of the deicingfanti-icing procedures the critica] aircraft
surfaces [shall be "clean." In(order to accomplish this "clean" condition, the

following| paragraphs apply:

7.1 Wings, Tail and Control'.Surfaces:

Shall be| free of ice} slush, snow, or frost. Some coating of frojt may be
permissible on wing tank lower surfaces cold-soaked by fuel. Consult

aircraft| manufacturers’ manuals for specific requirements.

7.2 Pitot Hefadsy Static Ports, Airstream Direction Detector Probes, aTd Angle of
Attack Sensors:

Clear of ice, frost, snow, slush, fluid residues, and protective covers.

7.3 Engine Inlets:

Clear of internal ice and snow and fan free to rotate.

7.4 Air-Conditioning Inlets/Exits:

Clear of ice, frost, and snow. Outflow valves clear and unobstructed.
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Landing Gear and Landing Gear Doors:

Unobstructed and clear of ice, slush, frost, and snow.
Fuel Tank Vents:

Clear of ice, frost, slush, and snow.

Fuselage:

Clear ¢f—ice—and—snow—Iin—accordance—with—the—eireraft—manufactyrers’
manuals adhering frost may be allowed. Do not close any door untfil all ice or
snow has been removed from the surrounding area.

Flight|Control Check:

A functional flight control check using an external observer may| be required
after deicing/anti-icing depending upon aircraft type (see relevant manuals).
This i§ particularly important in the case of an/aircraft that hEs been

subjected to an extreme ice or snow covering,

FINAL INSPECTION BEFORE AIRCRAFT DISPATCH:
No air¢raft shall be dispatched for departure under icing conditions or after

a deicjng/anti-icing operation unless the aircraft has received g final
inspection by a responsible authorized person.

.1.1 The yisual inspection must.cover all critical parts of the airgraft and be

performed from points offening sufficient visibility on these parts (e.g.,
from|the deicer itself, or another elevated piece of equipment)|

.2 The authorized person’ shall indicate the inspection result in ﬁccordance
with|Section 7 by documentation, to establish a trail of accouptability.

PRETAKEQFF INSPECTION:

When fieezidg precipitation exists, aerodynamic surfaces shall
just prior to the aircraft taking the active runway or initiating the takeoff
roll, i i , and
objectionable frost. This is particularly important when severe conditions
are experienced. When adhering deposits are in evidence, it will be
necessary for the deicing operation to be repeated. (See AC 20-117, paragraph
5.a.(4).)

If aircraft surfaces cannot adequately be inspected from inside the aircraft,
it is desirable to provide a means of assisting the flight crew in
determining the condition of the aircraft. The inspection should be
conducted as near as practical to the beginning of the departure runway.

Deicing/anti-icing near the beginning of the departure runway provides the
minimum interval between deicing/anti-icing and takeoff.
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10. FLIGHT CREW INFORMATION:
10.1 General:

The flight crew shall be provided with information about the deicing/anti-
icing process prior to dispatch. Agreements/contracts for deicing/anti-
icing should be established to include this information. The information
includes:

10.1.1 The results of the final inspection by qualified personnel, indicating
that ¢ i 2 ice; and snow.

10.1.2 The type of final fluid coating applied, the mixture of fluid’ (percent by
volumg), and the time of application. This information isxintepded to be
used by flight crews and other personnel in conjunctionwith Section 11
for operational planning purposes.

10.2 Deicing/Anti-Icing Codes:
The codas to be used for flight crew informatiaon. shall be as follows:
a. ELEMENTS A, B, C, D

This information shall be recorded and-be communicated to the flight crew by
referring to the last step of the procedure.

10.2.1 The code elements shall be used das follows:

a. Element A: Specify "Type" I for SAE Type 1 fluid and "Type" II for
SAE Type Il fluid.

b. Element B: Specify the percentage of fluid within the fluid/water
m{xture (e.g., 100 = 100% fluid, 0% water and 75 = 75% fluild,
2%% water).

The concentration of any mixture is measured by volume.

c. Element C:

Specify the local time of the beginning of the [final
d R

g 1330)

d. Element D: Specify date (day, written month, year) (e.g., 20 April
1990).

NOTE: Element D is required for record keeping, optional for crew
notification.
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