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This document provides the mdustry standards and gwdance for the training and qualifying of
contents of this training fo g ne p
Aerospace Standards (AS) and should be read in conjunctlon W|th A86285 and AS6332. Collect
and AS6332 are known [to the international community as “the Globalized Aircraft Deicing Standar
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Regulations governing pircraft operations in ground icing conditions shall be followed. The Int
Organization ICAO “Annex 6, Part I” and “Annex 14, Vol. I” mandate specific rules for the safe op
ground icing conditiong, and all member states subsequently are' required to have regulatig
conformance with these
deposits on componentp of the aircraft that are critical to safé/flight. A critical surface or compo
adversely affect the mefhanical or aerodynamic function of ‘an aircraft. The intent of these rules
attempts to dispatch or @perate an aircraft with frozen depesits adhering to any aircraft component
is known as the “Clean pircraft Concept.”

This document specifies|the standards for training and qualifying staff, plus the expected contents of
guidance for the setting up of a proper training.and qualification program for the deicing and an
ground. Although references are made to the ‘other two globalized standards, some background
training program is projided to make the)material a better tool for the preparation and execu
qualification process. Standard teaching plans and a practical assessment method are included. Th
using various internatiomal documefits; with support from SAE standards and individually contribd
Its purpose is to serve as a “Globalized Deicing Training Manual.” In addition, each organization in
deicing and anti-icing is| respensible for complying with local regulations and requirements impos
aircraft, equipment, and|fluids,in addition to regulatory and environmental authorities.
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Changes made are:

1. Inclusion of outstanding comments/corrections from Revision A.
2. “Inspection” is replaced with “Check.”

3. New diagrams for new aircraft.
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1. SCOPE

1.1 Field of Application

This document establishes the minimum training and qualification requirements for ground-based aircraft deicing/anti-icing
methods and procedures. All guidelines referred to herein are applicable only in conjunction with the applicable documents.
Due to aerodynamic and other concerns, the application of deicing/anti-icing fluids shall be carried out in compliance with
engine and aircraft manufacturers’ recommendations. The scope of training should be adjusted according to local demands.
There are a wide variety of winter seasons and differences of the involvement between deicing operators, and therefore the
level and length of training should be adjusted accordingly. However, the minimum level of training shall be covered in all
cases. As a rule of thumb, the amount of time spent in practical training should equal or exceed the amount of time spent

in classroom training.

1.2 Agreements and Contracts

This information is reco*wmended as a basis for operations and service support agreements.

1.3 Hazardous Mater

While the materials, me

use of hazardous mateijials, this standard does not address the hazards which may)be involved i

responsibility of the use
and to take all necessar

2. REFERENCES

2.1 Applicable Docuni

The following publicatiofs form a part of this document to the\extent specified herein. The latest is

shall apply. The applica
event of conflict betwe
precedence. Nothing in
has been obtained.

2.1.1  SAE Publicatior

Available from SAE Inte
and Canada) or +1 724-

als
hods, applications, and processes referenced to or described in this spec

to ensure their familiarity with the safe and proper use-of any hazardous
y precautionary measures to ensure the health and safety of all personnel

ents

ble issue of other publications shallbe the issue in effect on the date of th
bn the text of this document and-references cited herein, the text of th
this document, however, supersedes applicable laws and regulations unle

S

rnational, 400 Gommonwealth Drive, Warrendale, PA 15096-0001, Tel: 87
776-4970 (outside USA), www.sae.org.

fication may involve the
n their use. It is the sole
materials and processes
involved.

sue of SAE publications
e purchase order. In the
is document shall take
ss a specific exemption

7-606-7323 (inside USA

AMS1424 Fluid, Ajrcraft Deicing/Anti-Icing, SAE Type |

AMS1424/1 Deicing[Anti<Icing Fluid, Aircraft SAE Type | Glycol (Conventional and Non-Conveptional) Based

AMS1424/2 Deicing/Anti-Icing Fluid, Aircraft SAE Type | Non-Glycol Based

AMS1428 Fluid, Aircraft Deicing/Anti-Icing, Non-Newtonian (Pseudoplastic), SAE Types II, lll, and IV

AMS1428/1 Fluid, Aircraft Deicing/Anti-Icing, Non-Newtonian (Pseudoplastic), SAE Types II, 1lI, and IV Glycol
(Conventional and Non-Conventional) Based

AMS1428/2 Fluid, Aircraft Deicing/Anti-Icing, Non-Newtonian (Pseudoplastic), SAE Types II, lll, and IV Non-Glycol
Based

ARP1971 Aircraft Deicing Vehicle - Self-Propelled

ARP5660 Deicing Facility Operational Procedures

ARP6257 Aircraft Ground De/Anti-Icing Communication Phraseology for Flight and Ground Crews
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AS6285 Aircraft Ground Deicing/Anti-Icing Processes

AS6332 Aircraft Ground Deicing/Anti-Icing Quality Management
2.1.2  Other Applicable Documents
ICAO DOC 9640 AN/940 Manual of Ground Deicing/Anti-icing Operations

ICAO DOC 9835 AN/453 Manual on the implementation of ICAO Language Proficiency Requirements

ICAO Annex 6, Operation of Aircraft, Part 1 - International Commercial Air Transport - Aeroplanes

ICAO Doc 4444 ATM/501 - Procedures for Air Navigation Services - Air Traffic Management

2.2 Related Publicatig

The following publicatio
Report.

Aircraft Manufacturer ar
2.3 Definitions and Ak

2.3.1  Definitions

HEAD OF DEICING TR
of personnel for the whd
a documented compet|
Manager/Responsible P

POSTHOLDER TRAINI

QUALITY MANAGEME
ability to deliver the reqy

SENIOR MANAGEMEN
responsible for ensuring
operations.

WINTER PROGRAM N
The person responsible
Aircraft Concept during

IS

ns are provided for information purposes only and are not a required-pa

d Operator Manuals

breviations

AINING: The person responsible for ensuring.the effective delivery of the ¢
le organization. This person must have a complete understanding of the s
bnce level. By agreement of the sepior management team, this may
erson/Accountable Executive.

NG: The person responsible for deicing/anti-icing training for flight crews.

NT SYSTEM: The ability to_demonstrate both management commitment t
ired level of product or.service.

T TEAM: A teanr of“individuals at the highest level of management of 3
the proper delegation and delivery of performance for the day-to-day tg

IANAGER/RESPONSIBLE PERSON/ACCOUNTABLE EXECUTIVE/ACC
for ensuring that the processes needed to maintain the quality of systems
vinter operations.

rt of this SAE Technical

eicing/anti-icing training
Lbject matter herein and
also be the Program

b and the organizational

n organization who are
sks of managing winter

LOUNTABLE PERSON:
o comply with the Clean

PREFLIGHT CONTAMINATION CHECK: A check performed by ground crew to determine if the aircraft requires deicing
and/or anti-icing, or if anti-icing has failed and the aircraft needs re-treatment. Pre-takeoff is not used because this can be
confused with the pilot pre-takeoff checks. Maintenance or on-aircraft activity up to the pilot handover is generally termed
preflight, activity after pilot handover is normally performed by flight crew and generally termed pre-takeoff.

2.3.2 Abbreviations

ATC

ATCT

CBDS

Air Traffic Control
Air Traffic Control Tower

Computer-Based Deicing Simulator


https://en.wikipedia.org/wiki/Team
https://en.wikipedia.org/wiki/Management
https://en.wikipedia.org/wiki/Organization
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CBT Computer-Based Training

QMS Quality Management System

Refer to AS6285 for other definitions and abbreviations that are not listed within this section.

3. THE REQUIREMENTS FOR CLEAN AIRCRAFT IN WINTER - ORGANIZATION AND TRAINING

3.1 The Requirement for Clean Aircraft in Winter Operations

The smooth flow of air over the wings of an aircraft provides the lift necessary for flight. The continued optimization of
aerodynamic surfaces over time has led to increasing efficiency gains and safety improvements. However, exposure to
weather conditions on the ground that are conducive to ice formation can cause the accumulation of frost, snow, slush, or
ice on aircraft critical surfaces and components that will adversely affect aircraft performance and control. The operation of

mechanical devices, su
is present, other than that approved via the alrcraft cert|f|cat|on process, the ablllty for the aircraftto
reduced and will cause potentially dangerous conditions. An aircraft ready for departure must-be
no frozen contaminants
be followed. The International Civil Aviation Organization ICAO “Annex 6, Part I” and “Annex 14,
rules for the safe operation of aircraft during ground icing conditions, and all member states are req
in place to ensure this:

4.3.5.6: A flight to K
unless the aircraft
treatment. Accumu
in an airworthy con

ation of ice or other naturally occurring contamiinants shall be removed s
dition prior to takeoff.

A critical surface or coni
As frozen contaminants
used to ensure that airc
best described by the “C
contamination that cou
“deicing/anti-icing”) tech
may be used. SAE fluid
the other; thus, two sep

of almost any kind can compromise the safety of an aircraft, deicing an

rate fluids are often used to ensure a clean aircraft.

adhering to any critical surface. Regulations governing aircraft opetations

e planned or expected to operate in suspected or kiiown ground icing con
has been inspected for icing and, if necessary,~has been given apprq

ponent is one which could adversely afféet the mechanical or aerodynam

aft critical surfaces are clean for takeoff. The purpose of these deicing ang
lean Aircraft Concept.” The Clean-Aircraft Concept means that an aircraft gnust be free of all frozen
d prevent a safe takeoff. The'most common deicing and anti-icing (g
nique is the application of deicing/anti-icing fluids, although other mechanic
types are both deicing and anti-icing fluids, but the different types are cg

. If frozen contamination
fIy safely may be greatly
a clean aircraft that has

in icing conditions shall
Vol. I” mandate specific
lired to have regulations

In

ditions shall not take off
priate deicing/anti-icing
D that the aircraft is kept

¢ function of an aircraft.
i anti-icing methods are
| anti-icing techniques is

ommonly combined as
al and physical methods
mmonly used as one or

Deicing fluids are used ffo remove existing/contamination. They are normally supplied as a concmntrate. These fluids are

usually diluted with watgr and appliedtheated to at least 60 °C (140 °F). The spraying of these
breaks the bond between the frozen<ontaminant and the aircraft structure, allowing for ice and sn

the surfaces. Type | fluids are commonly used to de-ice aircraft surfaces. They are not primari

adherence of further acfive frozen contamination, although limited protection is afforded by the h

that protection is relied iponto keep an aircraft clean for takeoff, then the Type | is being used 3

anti-icing fluid.

ot solutions efficiently
bw to be flushed off from
y intended to prevent
pat from the fluid. When
s both a deicing and an

Anti-icing fluids are designed and used to protect treated surfaces from active precipitation for a specified period of time

(the “Holdover Time”). Fluid Types II, lll, and IV are usually applied cold. The Holdover Time allows the aircraft to move

to the runway from the location where it was treated, and then remain in the takeoff queue for

a short time, without the

danger of active frozen precipitation adhering to the treated surfaces prior to takeoff. Integral to the design of these
fluids is that they must not excessively interfere with the smooth flow of air over the surfaces at takeoff. Anti-icing

fluids therefore have two distinct performance criteria: (1) to remain on the aircraft, preventing

active precipitation from

adhering, until the start of the takeoff roll; and (2) to flow off of the surfaces during the takeoff, which is referred to as
the aerodynamic performance requirement. The SAE standards AS6286, AS6285, and AS6332 have been written to
give best-practice guidance for the use of deicing/anti-icing fluids to provide a clean aircraft for a safe takeoff.
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3.2 Organizational Requirements

The organizational requirements for the effective and safe deicing/anti-icing of aircraft during winter weather are described
in more detail in AS6332. A short summary is provided here as an introduction to these requirements. The main concepts
contained in AS6332 are based on the quality management methods set out in 1ISO:9001 and can be summarized in two
points:

o The need to demonstrate and consistently provide a product or service that meets customer and applicable regulatory
requirements, plus

¢ Aims to enhance the product or service through effective systems and processes for continual improvement.

For aircraft deicing/anti-icing, the safety-critical nature of this work requires complete conformance to the principle of the
Clean Aircraft Concept, as this is the critical customer and regulatory requirement. It involves both conformance to standards

of operation and its con
shall establish, docume
effectiveness. The deici

.
Determine the criter
Ensure the availabil
Monitor, measure (
e Implement actions 1
NOTE: The extent of the
e The size of the orga
e The complexity of th
e The competence of
3.3 The Essential Ele
3.3.1  Organization

An organization shall ha

;Ilua: ;IIIPIUVUIIIUI It ;II “IIU vvith thc }JI;IIL;;}J:CD Uf qua:lty Imial |ayc;|||c;| It. Thc
nt, implement, and maintain a Quality Management System (QMS)-and
ng service provider shall:

Determine the procgsses needed to manage effective aircraft deicing/anti-icing;

a and methods needed to ensure that the operation and-control of these ¢

ty of resources necessary to support the operation and monitoring of thes
here applicable), and analyze these processes;and,

ecessary to achieve the planned results and to continually improve these
QMS documentation can differ from-one organization to another due to:

nization and types of activities;

eir processes and interactions; and,

the personnel.

ments of a Deicihg Training Program

ve.inplace within their management plan and organizational structure desc

(e.g., Head of Deicing T

deicing service provider
continually improve its

rocesses are effective;

B processes;

processes.

riptions of key personnel

[aining, Program Manager, Deicing/Anti-Icing Training Instructor, etc.) and

their duties pertaining to

training, qualification, and oversight responsibilities. The management plan and the structure of the organization shall
specify the individuals who are responsible for the deicing/anti-icing training program. The individuals specified with this
responsibility shall have sufficient knowledge of deicing/anti-icing operations and training to be qualified for this position.
Although this qualification may be renewed annually, it is recommended that the responsible individuals complete training
and qualification on an annual basis through self-study, under the oversight of their superior or responsible designee (where
applicable), as specified within the organization’s management plan and organizational structure.
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Deicing/anti-icing training shall be conducted exclusively by personnel who are trained, qualified, and proficient within the
relevant subjects applicable to the personnel they are designated to instruct (e.g., flight crew, dispatch, or ground personnel)
or by other personnel or through other means under the oversight of such qualified individuals. Individuals designated to
develop or facilitate deicing/anti-icing training should have some familiarization, background, and training in the area of
education and facilitation techniques through relevant experience or education. This training may be performed as part of a
train-the-trainer program. Individuals designated to conduct deicing/anti-icing training within an organization's management
plan and organizational structure shall be required to complete initial and subsequent annual recurrent training in order to
maintain their qualification. This training shall be facilitated internally within an organization by an individual responsible for
this function as specified within the organization’s management plan and organizational structure (e.g., Training
Manager/Head Trainer) or other personnel as designated, or by a third party organization (e.g., air carrier, contracted
deicing/anti-icing training vendor, etc.).

3.3.2 Training of Deicing Personnel

Only trained and qualifiedg

shall be maintained ang
elements of the training
control, and regular ove|

Adeicing training program

P
material, levels of qualifications, verification of success, functions, duties

iew of instructing. The training program shall refer to current industry sta

All training records shall be kept as per the regulatory or company’s recordkeeping policy’ The t
reviewed at least annually to ensure that it covers all current aspects of deicing/anti-icing operatior

The Head of Deicing Trgining is responsible for developing the training program..The Head of Deic
the instructor; in that cage, previous deicing experience is strongly recommendéd: The company sh

the Head of Deicing Tra
team shall be document
3.3.3 Computer-Base]
Computer-Based Traini
utilized in place of tradi

components (dependen
training be facilitated an

To simulate classroom i
various means in place
course and before exan

It is recommended that
measures should be in)
questions drawn from a

It is the responsibility d

ning for the task according to established requirements. This approval by
ed.

d Training (CBT)

ional instructor-facilitated training for theoretical training components and
on the CBDS Level utilized). It issrecommended that CBT/e-Learning/dis
d administered under the oversight of suitably qualified training personnel.

hteractivity, it is recommended that when a trainee requires assistance or
so that the assistanee can be obtained or question can be answered p
s or evaluation. This may include the use of poll questions, email, online g

if CBT/e-Learning or CBDS is used as part of the examination or evaly
place toprévent academic dishonesty and plagiarism (i.e., individual
question\peol, measures to prevent skipping/fast-tracking of training, over

f the~CBT/e-Learning or CBDS manufacturer/developer and user to er

ogram shall address all
, responsibilities, quality
ndards and regulations.
aining program shall be
S.

ng Training may also be
all evaluate and approve
the senior management

g (CBT), e-Learning/distance learning;cand Computer-Based Deicing Simulators (CBDS) may be

limited practical training
tance learning or CBDS

nas a question, there be
ior to completion of the
ssistance, etc.

ation process, effective
ogin/password, random
sight by a proctor, etc.).

sure that all applicable

requirements as stated

ithin this document are met, as applicable to the personnel they are inte

ded to instruct.

3.4 The Complementary Fit between AS6286, AS6285, and AS6332

While the AS6286 standard deals with the key requirements for training personnel for aircraft ground deicing/anti-icing, it is
complementary to two other standards with which it should be read, interpreted, and understood. The three complementary

standards are:

AS6285: Aircraft Ground Deicing/Anti-lcing Processes
AS6286: Aircraft Ground Deicing/Anti-Icing Training and Qualification Program

AS6332: Aircraft Ground Deicing/Anti-Icing Quality Management

While this standard focuses on the training aspect of aircraft ground deicing/anti-icing, a complete understanding of the
processes and quality management aspects are only available through the full appreciation of the other two standards.
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4. AUTHORITY AND ROLES IN DEICING/ANTI-ICING

41

Senior Management Team

Senior management shall:

effective deicing/anti-icing of aircraft.

Provide evidence of its commitment to the development and implementation of a suitable management system for the

Ensure that responsibilities and authorities are defined and communicated within the organization.

Appoint a manager on an annual basis who may be known by a title such as Program Manager, Responsible Person,

Accountable Executive, Accountable Person, or some other title identifiable as the responsible person accountable to

senior management

for the effective delivery of this service.

Establish position requirements for and appoint a Head of Deicing Training. If agreed by.$

Program Manager/Responsible Person/Accountable Executive/Accountable Person andthe H

may be the same p

For more detailed and s
of Deicing Training, refe

4.2  Winter Program M
4.21 Program Manad

Senior management sH
responsible for:

[ ]
are established and

Reporting to senio
improvement; and
[ ]

Ensuring that the ne

This person may be kng

rson.

enior management, the
lead of Deicing Training

becific guidance on the roles of the senior management team, the Progranp Manager and the Head

I to the appropriate section of AS6332.
anager and Head of Deicing Training

er

all appoint a manager on an annual basis who, irrespective of other fesponsibilities, shall be

Ensuring that the pfocess needed to maintain the quality of systems to deliver clean aircraft

maintained;

I management on the performance and effectiveness of these syste

ed to conform to(the clean aircraft concept is communicated throughout th

wn by the title-Winter Program Manager/Responsible Person/Accountable

Person, or some other title that identifies as responsible and accountable to senior management

of this service.

during winter operations

tms and any need for

e organization.

e Executive/Accountable
for the effective delivery

4.2.2 Head of Deicing

Training (see also DI-L70, 4.11 below)

It is often common to abbreviate “deicing/anti-icing” as just “deicing,” such as for the title of this position. Thus, when the
term “deicing” is used, one must be mindful of the context and know whether it is also meant to include anti-icing.

Senior management shall appoint a manager on an annual basis who, irrespective of other responsibilities, shall be

responsible for:
[ )

Ensuring the effective delivery of the training program for the organization.

Ensuring that his/her own understanding and competence is sufficient to hold this position; and

If agreed by senior management, the Program Manager, Responsible Person, Accountable Executive, Accountable Person,
and the Head of Deicing Training may be the same person.
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4.3 Operational Levels of Training and Qualification

The qualification level for all operational positions shall be clearly defined. Qualified people shall be fully aware of their
approved functions. A person may hold several approvals depending on the job function. A suggested structure for levels
and groups of qualifications is:

Vehicle Driver
Operator

Supervisor

Pre/post deicing Inspector

DI-L10 Deicing
DI-L20 Deicing
DI-L30 Deicing
DI-L30B

DI-L40 Deicing
DI-L50 Deicing
DI-L60 Fluid Q
DI-L70 Head of
DI-L80 Flight G
DI-L80B Cabin d

Initial qualification is ag
practical training (includ
including the theoretical
each initial level of quali
highly recommended tH
recommended to be su
can perform the require
tasks of the relevant qua

that the annual recurreft training of the indivVidual reflects this lack of adequate experience in o

operational topics refres

4.3.1 Duration and Cq
The length of time requi
local conditions. All el
recommended in Table

Coordinator

Lality Inspector (laboratory staff)

Deicing Training

rew (winter operations) [basics of deicing/anti-icing]
rew (icing awareness)

hieved after successful theoretical training-(including a written examing
ng assessment where relevant), is alsorsuccessful. Each qualification sh

fication if the same person is performing several duties. In order to mainta
at the company keep records of ‘the experience of each individual. Th
h that each individual is familiar with all relevant elements of the qualificg
d task in a safe manner. The program and records shall reflect the expe
lification in actual conditions. If the experience is limited after the winter se

hed more thoroughly:
ntent of Training

red for theoretical and practical training will vary among operators and will
ements/ relevant to a specific Deicing Qualification Level should be

tion) is completed, and
bll be renewed annually,

instruction and written examination._THe training topics do not need to bé covered repeatedly for

n each qualification, it is
b level of experience is
tion responsibilities and
rience in performing the
ason, it is recommended
der to have all relevant

also vary depending on
covered in training as

i (5.2).

Guidance for course content to use in theoretical training is provided in Tables 2 and 3 (6.2). A written exam for theoretical
training must be completed in accordance with the process described in 6.3. Tables 4 and 5 provide elements for practical
training. Assessments of the trainee must be performed during practical training in accordance with the process described

in 6.5.


https://saenorm.com/api/?name=b2c5f918c9801d5d65ae7b8c60daa173

SAE INTERNATIONAL AS6286™B Page 13 of 270

4.4  Deicing Vehicle Driver, DI-L10

The deicing vehicle driver qualification (DI-L10) qualifies the person to maneuver the vehicle and perform the communication
procedures but it does not include any other deicing levels. There shall be a note of the restriction to this qualification if
some of the duties are not performed as mentioned. The driver shall receive training covering relevant parts mentioned in
the standard teaching plan. Also where relevant, local procedures shall be taken into account and emphasized more than
others.

Recommended times are in Table C1 in Appendix C of this document. The practical part shall cover all types of vehicles
and types of operation that can be in use, and it shall include an assessment. The length of training depends largely on the
type of operation and number of different vehicles but practical training shall not be shorter than the theoretical part. Local
settings may demand more/less extensive training, and the recommendations given here are not binding. The qualification
must be renewed annually, with a theoretical part including a written exam. All new equipment and operational changes
require practical training as well.

4.5 Deicing Operator,|DI-L20

The deicing operator gyalification (DI-L20) includes the Contamination Check (check for'the ne¢d to deice the aircraft),

performance of deicing/anti-icing treatment, and the post deicing/anti-icing check. This level of qua
the deicing vehicle (DIHL10) and the Pre/post deicing Inspector qualification levelk, (DI-L30B).
restriction to this qualification if some of the duties are not performed as mentioned. The deicin
training covering in defail all parts mentioned in the standard teaching plan (except coordi
procedures). Where relg¢vant, local procedures shall be taken into account andvemphasized more,
airports perform only ce

Recommended times ar|
according to local requin
performing “a demonstr
the trainee shall receive
qualification must be rer
changes may require ag

ements and operational needs. A qualified instructor shall assess the prac
htion of skill” during actual deicing/anti-icing treatment of an aircraft. Prior
sufficient practical training in order to\bé able to perform deicing/anti-icing
ewed annually with a theoretical partiincluding a written exam. All new eq
ditional practical training as well.

4.6

Deicing Supervisqr, DI-L30

This level of qualificatio includes the performance of the post deicing/anti-icing check, driving the

ntralized deicing and some perform a mixed gate and‘centralized operation).

ification includes driving

There shall be a note of

g operator shall receive
hation and instructional
than others (e.g., some

e in Table C1 in Appendix C of this document.dt is recommended that the practical part be adapted

ical part with the trainee
[o practical assessment,
in a safe manner . The
uipment and operational

deicing vehicle (DI-L10)

and the deicing operatof qualification (DI-L20). There shall be a note of restriction to this qualificafion if some of the duties

are not performed as mentioned. The person supervising the deicing/anti-icing and performing th
receive training covering relevant parts ‘mentioned in the standard teaching plan. Local proced
account and emphasizefd more than<thers where relevant.

Recommended times gre in{Fable C1 in Appendix C of this document. This training is simila
qualification, and there jis.thérefore no need to hold two separate courses in order to be quallfle

e required checks shall
ires shall be taken into

r to that for the DI-L20
d for both levels. Local

settings may demand almete e

b recommended that the

practical part be adapted according to Iocal requwements and operatlonal needs A quallfled instructor shall assess the
practical part with the trainee performing “a demonstration of skill” during actual operation involving an aircraft. The
qualification must be renewed annually with a theoretical part including a written exam.

4.7 Pre/Post Deicing Inspector, DI-L30B

This level of qualification includes the Contamination Check (check for the need to deice the aircraft) and the pre/post
deicing/anti-icing checks. This level is more limited than the DI-L30 and is only focused on duties to determine the need for
deicing/anti-icing and the checking procedures. There shall be a note of restriction to this qualification if some of the duties
are not performed as mentioned. The person determining the need for deicing/anti-icing and performing the required checks
shall receive training covering relevant parts mentioned in the standard teaching plan. Local procedures shall be taken into
account and emphasized more than others where relevant.
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Recommended times are in Table C1 in Appendix C of this document. Practical training for licensed technical staff (e.g.,
aircraft mechanics) is not required. Theoretical and practical parts can be combined where relevant. This training is similar
to that for the DI-L30 qualification, and there is therefore no need to hold two separate courses if the initial training is for
DI-L30. Local settings may demand a more extensive training and these recommendations are not binding. It is
recommended that the practical part be adapted according to local requirements and operational needs. A qualified
instructor shall assess the practical part with the trainee performing “a demonstration of skill” (excluding above mentioned
licensed technical staff) during actual operation on an aircraft. The qualification must be renewed annually with a theoretical
part including a written exam.

4.8 Deicing Instructor, DI-L40
Training shall be conducted by personnel who have demonstrated competence in the deicing/anti-icing subjects to be

instructed and who have the skills to deliver the training effectively. The instructor shall have received the proper training
for a DI-L20 qualification, mcludlng the performance of delcmg/antl icing treatment superV|S|on of deicing/anti-icing (DI-L30)

and driving the deicing
knowledge of the traini
recommended that the
basis in order to mainta
some of the duties are n
in the standard teachin
relevant. There may be
as instructors for a parti

Recommended times afe in Table C1 in Appendix C of this document. If.the*instructor has previg

training, there is no nee
deicing instructors shol
according to local demg
not binding. The deicing
renewed annually, with
qualifications (DI-L10 to

4.9 Deicing Coordinat

The deicing coordinator

g subJect (e. g alrcraft crltlcal areas and systems f|UId types delcmg
nstructor attends or performs practical training and deicing/anti-icingof @n aircraft on an annual

n necessary experience and knowledge. There shall be a note of restrict
bt performed as mentioned. The deicing instructor shall receive training cov

Cases where specialists in a related field (e.g., a meteorologist, air traffic co

cular subject. These specialists do not need to be qualified in deicing/anti-i

d for a practical part unless there are changes in.the procedures or the oy
Id be considered to be held as a separate sgssion. The length of this tr
nds. Local settings may also demand a mare extensive training and theg

a theoretical part including a written;€xam. The annual recurrent training
40).

or, DI-L50

qualification (DI-L50) entitles the person to coordinate and manage the de

and/or work as a team |
and/or centralized deici

pader. This qualification:is intended for coordinating deicing/anti-icing ope
g facility areas or.fon other similar/anti-icing coordination functions at an

instructor is qualified to assess any demanstration of skill where needed. T

includes the performange of deicing/anti-icing treatment (DI-L20), supervision of deicing/anti-icing
deicing vehicle (DI-L10)} There shall beya note of restriction to this qualification if some of the duti
mentioned. The deicing| coordinator{shall receive training covering in detail all parts mentioned i
plan. Local procedures s$hall be taken into account and emphasized more than others where relev

Recommended times arg in Pable C1 in Appendix C of this document. Local settings may demand g

al methods and sufficient

ehicles, etc.). It is also

on to this qualification if
bring all parts mentioned

j plan. Local procedures shall be taken into account and emphasized more than others where

ntrol staff, etc.) are used
cing.

usly had basic practical
eration. The training for
aining may be adjusted
e recommendations are
he qualification must be
) will renew all previous

cing/anti-icing operation
rations mainly at remote
pirport. The qualification
DI-L30), and driving the
es are not performed as
h the standard teaching
ant.

more extensive training

and these recommendations are not binding. The training for deicing coordinators should be cor]

sidered to be held as a

separate session where topics are covered regarding the appropriate way of coordination, management and/or team
leadership. The basic part of the training can otherwise be held together with the deicing training (DI-L20). The length of
this training may be implemented according to local demands. The qualification must be renewed annually with a theoretical
part including a written exam. The annual recurrent training will renew all previous qualifications (DI-L10 to 30B and DI-L50)
unless specified otherwise (e.g., limited level).

4.10 Fluid Quality Inspector (Laboratory Staff only), DI-L60

The fluid quality inspector (laboratory staff) qualification (DI-L60) includes the performance of the quality control of fluids.
The qualification shall include training covering related parts mentioned in the standard teaching plan. Local procedures
shall be taken into account. International standards and auditing requirements regarding fluid quality shall be taken into
account. Fluid-specific procedures shall be noted. In some cases, this qualification can be included in DI-L10 if local
procedures so demand. However, appropriate training for quality checks and procedures shall be performed in any case.
Both theoretical and practical training shall be performed. Local settings may demand more extensive training and these
recommendations are not binding. The qualification must be renewed annually with a theoretical part including a written
exam. Any new fluid or procedural requirements need special attention.
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Info: This level is not limited to laboratory staff. Anyone else having this qualification level would be considered as having
an additional qualification but it is not a mandatory requirement for staff outside of the laboratory.

4.11 Head of Deicing Training, DI-L70

The Head of Deicing Training is responsible for the deicing training program. The Head of Deicing Training shall have
sufficient knowledge in deicing/anti-icing operations and training to be qualified for this position. The Head of Deicing
Training qualification covers all other levels of qualification (DI-L10 to 50) with DI-L60 optional if required locally or for
personal knowledge. The qualification must be renewed annually and will be renewed automatically as long as the
responsibilities remain with the same person. These responsibilities include keeping up to date with the Iatest
recommendations and standards involving relevant deicing/anti-icing issues. The Head of Deicing Training shall have
received deicing instructor training and shall have sufficient knowledge in basic instructional methods (e.g., train the trainer)
for this level of qualification. An annual refresher course is recommended but keeping up to date with deicing industry news
and operational elements, as well as preparing the training program (and/or acting as an instructor), is sufficient.

The Head of Deicing

Training may also be the instructor and therefore previous deicing

recommended. The company shall evaluate and approve the Head of Deicing Training for the'tas

be documented. It is the
in order to have the mo

responsibility of the Head of Deicing Training to review all related standard
5t up-to-date information at hand. All material used for training shall be re

the Head of Deicing Training. All training sessions shall receive appropriate material ©€ontent ac|

qualification. Any comp
recommendations shall

412 Flight Crew (Wint

The flight crew is not no
be in place. The flight cr|
relevant aspects of the
with the ground crew ab
person responsible for
agree and verify the trai
with a theoretical part in

4.13 Cabin Crew (Icing

Cabin crews are require
inform the flight crew
deicing/anti-icing proceq
company training regarg
able to communicate wi

5. TRAINING SUBJE(Q

any standard training material shall be under revision,cantrol, and apy
be referred to.

er Operations), DI-L80

rmally engaged in daily ground deicing/anti-icing procedures but knowledg
ew may have their own company training regarding winter operations. This
ground deicing/anti-icing process. This is‘an important factor in order to

out proper treatment procedures and:{¢’have sufficient general knowledg
eicing/anti-icing training for flight crews is the Postholder Training. The Po
hing with the Head of Deicing Training and operation. The qualification m
cluding an examination.

Awareness), DI-L80B

d to have training-in_the awareness of the effects of frozen surface conta
of any obseryved.-/surface contamination. The cabin crew is not no

ing winter-operations. The ability to identify icing on an aircraft is an impo
h the flight-Crew about any ice contamination before and during flight.

TS 'AND THEIR FIT WITH DEICING ROLES

experience is strongly
K and this approval shall
s and recommendations
iewed and approved by
cording to the particular
ropriate standards and

je of the process should
training should cover all
be able to communicate
b of these subjects. The
stholder Training should
Ist be renewed annually

minants and the need to
ally engaged in daily

"
ures but an.awareness of the process should be in place. The cabin CJ’EW may have their own

ant factor in order to be

5.1 Recommended El

ements of Deicing Training

The elements listed here are for use as a reference only. It is up to the individual instructors to give each and every one of
the deicing operations the relevant instruction which can be based on the following subjects. These subjects shall be
explained and understood according to the level of importance that each operation demands. The recommended area of
operation may differ between regions, and it is thus important that the instructor notes local requirements and selects the
level of instruction accordingly. Depending on the qualification being trained, the listed subjects are intended to be
introduced during training but not necessarily mastered in some cases, as some elements can be for general knowledge.

In order to obtain an overview of the essential aspects of aircraft ground deicing/anti-icing, there are several elements that
need to be appreciated. These include:
[ ]

The requirement for aircraft ground deicing/anti-icing

e The practical methodology for aircraft treatment with deicing/anti-icing fluids
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e Special aspects of aircraft ground deicing/anti-icing
e« Communication and pre/post deicing/anti-icing check procedures

While each of these areas can be expanded into further topics to discuss, these broad headings show the flow of what must
be taught. Firstly, there needs to be an appreciation of why aircraft deicing/anti-icing is vital and the regulatory requirements
in place to reinforce this. Secondly, while there are a number of techniques available for aircraft deicing, by far the most
common method is by the use of fluids, which is also the only way to provide anti-icing. Lastly, there are a number of
precautions, restrictions and a need to learn from both any newer standards and guidance, plus findings from operational
events and audits to enable continual improvement of the operations to take place.

5.2 The Fit Between the Recommended Elements of Deicing Training and the Deicing Roles
Table 1 shows the fit between a more detailed list of deicing/anti-icing aspects and the operational roles outlined in Section 4.

However, it should alsorbe—appreciated-that-outsice of-the operationatrotes—tisted-nthe-tabte;there are two other roles
which shall be involved with the process.

¢ Senior Management Team: As this team has the accountability for the overall operation-of'the ajrport and aircraft safety,
there is a requirement to ensure that there is up-to-date guidance, regulatory undefstanding gnd operational learning
embedded in the planning from winter to winter and is reflected in appropriate pracedures and|training programs.

¢ Head of Deicing Trdining: This person shall ensure awareness of any need\fer updating both [their own skills plus any
theoretical and practical training for all of the other roles in the organization:
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Table 1 - Fit between recommended elements of deicing training and deicing roles

Recommended Elements for Training Deicing (DI-) Qualification Level Reference
t10 | 120 | 130 | 1308 | 140 | 150 | 1eo | 70 | Lso | LsoB

A. The requirement for aircraft ground deicing/anti-icing
Basic knowledge of aircraft performance X X X X X X
Effects of frozen contamination on aircraft X X X X X X X
performance
The Clean A|r.craft concept, regulations, and X X X X X X X X X
recommendations
Meteorological considerations on ice formation X X X X X X X X
B. The methods for gheeking-the-aireraft-for-contamination
Co.nFamination Check (to gstablish the need for X X X X X X X X
deicing)
Post Deicing/Anti-lcing Chéck X X X X X X X X
C. The practical methods for aircraft treatment with deicing/anti-icing fluids
Genergl techniques for renfoving frozen deposits X X X X X X
lfrom aircraft surfaces
Deicing/anti-icing by fluids | procedures in X X X X X X X X
general
ﬁ;:zlsc characteristics of air¢raft deicing/anti-icing X X X X X X X
Type§ of fluid checks requifed and the equipment X X % X X X X X
[for this
Deicing/anti-icing equipment operating X X X X X
procedures
Fluid application and the uge plus the limitations
of Holdover Time (HOT) tables X X X X X X
S:(;‘gmumcatlon procedure$ and deicing/anti-icing X X X X X X X X
JAircraft in gen.eral and common critical areas of X X X X X X X X X
surfaces and instruments
D. Special aspects ¢f aircraft deicing/antizicing operations
Safety precautions and hufnan factors X X X X X X X X X
Environmental impact and mitigation X X X X X X X X X
Deicing facility operation X X X X X X X X X
Learning from season opeflations;.addit findings X X X X X X X
and updated standards for|néxt;season
Local rules and restrictionst-eré-airpert X X % % X % X X X
procedures

6. TRAINING AND QUALIFICATION PROCESS

6.1 Theoretical and Practical Training, Annual Assessments, and Record Keeping

Only trained and qualified personnel shall carry out aircraft ground deicing/anti-icing procedures. Theoretical and practical
skills training shall be conducted by qualified personnel who have demonstrated the skills to deliver the training and who
have competence (knowledge, skill, and experience) in the subjects to be instructed. Assessments shall be conducted by
persons who have appropriate knowledge, skills, and experience in the functions being assessed. Training shall be a
combination of theoretical (suitable and sufficient information and instruction relating to the topic being trained) and practical
skills training to verify the trainees’ understanding of, and ability to complete, the task being trained. Changes to methods
and processes shall be communicated to relevant personnel, and additional information and training shall be delivered as

appropriate.
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Attendance at training sessions shall be recorded and kept for verification of the qualifications of each person. Records of
theoretical sessions and exams, as well as records of practical training and training while working (where applicable) must
be retained for each person qualified. The record shall clearly show that instruction has been given and received with signed
documents the usual evidence. A training schedule for each qualified person shall be maintained. The record shall identify
the date when the particular subject matter was delivered to the trainee. The trainer shall sign or initial the training has been
delivered. The trainee shall, as an acknowledgement and understanding of the training, sign or initial the appropriate subject
matter on the training record form. Training content and records shall be made available for review by an authorized air
carrier representative or regulatory authority. Where electronic or computer-based training record systems are maintained,
the content shall include, as a minimum, the trainee’s name, test mark achieved, date of training, and course reference.
The same procedure shall be followed where contract deicing is used. Names, dates, and the scope of training must be
clearly stated. Practical evaluation and demonstration of skills for ground crew personnel shall be performed as part of a
ground crew training and qualification program.

The area of deicing training shall be divided into the following parts:

e Theoretical

e Practical

e Annual Recurrent
For initial qualification, the qualification of personnel shall be accomplished .on‘live aircraft duripg live deicing/anti-icing
operations. Alternatively, the qualification of personnel can also be accomplished by spraying on a mock-up surface, or
aircraft, or deicing simulptors, that would simulate an actual live deicing/anti-icing operation.
However, if these indivi;tuals have satisfactorily completed all simulated practical evaluations and|demonstrations of skills
required as part of the fraining and qualification program, then they~may participate in deicing/anfi-icing operations under
strict supervision of a qualified individual, until such time as the final qualification can be achieved.
For annual recurrent qualification:

The practical evaluation|and demonstration of skills for.normal equipment and operational methods is expected.

The practical training and demonstration of knowledge or skills where new equipment or operational methods are utilized is
required.

Both initial and annual [recurrent training-shall be conducted to ensure that all personnel obtaif and retain a thorough
knowledge of aircraft grpund deicingfanti-icing policies and procedures, including new procedures fand lessons learned.

Training programs mus{ include-a detailed description of initial and annual recurrent training and|qualification concerning
the specific requirements of thé.program and the duties, responsibilities, and functions detailed in {he program. There shall
be a Quality Managemgnt System (QMS) to monltor and malntaln a high IeveI of competence A1 ongoing review plan is
advisable to evaluate th all have a tracking system
that ensures all required personnel have been satisfactorily trained. Records of personnel training and qualification (see
Figures 1 and 2) shall be maintained as proof of qualification. Training success shall be proven by an exam that shall cover
all training subjects contained in this document. Each part shall have a test to verify the correct procedures. The theoretical
parts shall have a written examination, with a passing score of 75% minimum, and the practical part shall have a
demonstration of skill. Only persons who pass the exam can be qualified. Where an individual has passed an examination
but has not achieved a perfect grade, it is recommended that incorrect answers are reviewed with the individual to promote
error-free learning. The training shall be divided into different groups according to levels of qualification and operational
expertise.
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Figure 1 - Aircraft deicing/anti-icing training roster
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COURSEWARE DEVELOPMENT GUIDE

NOTES / REFERENCES

Aircraft Deicing/Anti-icing Training Program
3 TOPIC / MAJOR POINTS ‘

INSTRUCTIONAL AIDS

Figure 2 - Aircraft deicing/anti-icing training program
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6.2 Theoretical Elements - Standard Teaching Plan

From Table 1 in Section 5, it is evident that there are a number of areas under each heading that can be taught as separate
modules. This allows the personnel who may need to appreciate the different aspects of deicing to only need to be involved
in their relevant subjects. Tables 2 and 3 below offer guidance on how sessions may be run. Reference is made to the
appropriate documents to support each session.

Table 2 - Theoretical elements - standard teaching plan (sections a and b)

Subject

Guidance Content (References)

Course Introduction (AS6286)

TE1. Introduction

Trainer to introduce themselves. They will explain how they are qualified to train the subject plus their experience.

They will give an overview of the course content, the teaching method and the requirem

ent for a validation exam

dind pPdss Mdrk

A. The requirement for aircraft ground deicing/anti-icing (AS6286 AppendixA)

TE2. Basic knowledge of
aircraft performance

Four forces that act on an aircraft. Airflow over and under the wings. Why ana@ircCraft ca
generated. The critical angle of attack. The aerodynamic window of operatiah. The bigg

take off. How lift is
st contributor to aircraft lift.

TES3. Effects of frozen
contamination on aircraft
performance

The effect of frozen contamination on lift and drag and the aerodynamic window of oper
component areas for lift and maneuverability of the aircraft. The effect of a small layer o
frozen contamination.

ation. The critical
f frost. Other effects of

TE4. The Clean Aircraft
concept, regulations, and
recommendations

The “Clean Aircraft Concept.” The regulatory requirements of Various national authorities. The role of SAE

International and the key global aircraft ground deicing standards. The main purpose of
icing.

aircraft deicing and anti-

TES5. Meteorological
considerations on ice
formation

General weather conditions and ice formation. Typical‘weather types leading to frozen ¢
aircraft. Weather situations needing special attention;Weather conditions included in/ex
Time tables. Some forms of weather reporting. Effécts of weather on airport operation.

ontamination on the
cluded from the Holdover

B. The methods for checking the-aircraft for contamination

TE6. Contamination Check
(to establish the need for
deicing)

How to examine the aircraft critical flight surfaces (wings, vertical stabilizer, horizontal s
undercarriage, nose radome must bé.clean and have no ice ridges, pitot-static orifices,
windscreens.

abilizers), top fuselage,
Angle of attack devices,

TE7. Preflight Contaminatiop
Check

How to perform a preflight contamination check of the aircraft to make sure that no cont}
remain after deice/anti-ice, the aircraft is clean and in proper condition for flight.

Amination (frozen deposits)

C. The prjactical methods for aircraft cleaning with deicing/anti-icing fluids (AS6285, ARP1971, A

ARP6257)

TE8. General techniques fo
removing frozen deposits
from aircraft surfaces

The varioussways in which deicing can be carried out. The only way in which anti-icing g
need to prepare equipment, procedures and people. The areas of an aircraft to check fd
Descriptions of one-step and two-step deicing/anti-icing.

an be carried out. The
r frozen contamination.

TE9. Deicing/anti-icing by
fluids - procedures in gener:

Criticahaspects of deicing and the general process. Special care for composite wing de
ferusing anti-icing fluids effectively. Use of Type | for anti-icing. The general use of Typ|

cing. The general process
e I, Ill and IV fluids.

TE10. Basic characteristics kof

Why deicing/anti-icing fluids are the most usual way of deicing aircraft. The three safety

requirements of

deicing/anti-icing fluids. The differences between Type |, Il, lll and IV fluids, and the col

rs of these. The unusual

aircraft deicing/anti-icing
fluids

characCteristics or antl-ICIing 1uias and the precautions needed. 1ne two ways 10 ClasSsiy

luid performance.

Incompatibility of certain types of fluids e.g., EG & PG are not compatible with Acetate or Formate based fluids.
Understanding of AMS1424/1 &/2 and AMS1428/1 & /2 and what is allowed to be applied to the aircraft per the

Aircraft Manufacturer’s Airplane Maintenance Manual.

TE11. Types of fluid checks
required and the equipment
for this

The general handling and storage requirements of deicing/anti-icing fluids. The Quality Control checks to be

performed on these fluids. Pumping, heating and storage tank requirements.

TE12. Deicing/anti-icing
equipment operating
procedures

The variations of deicing vehicles, and the types of safety precautions to be taken. The

operation of filling stations.

Clear communications with the flight crew. Equipment use, spray alternatives and data collection. Basic vehicle

components and safety equipment. Refer to ARP1971.

TE13. Fluid application and
the use plus the limitations of
Holdover Time tables

Details of the “Clean Aircraft Concept.” The main areas of the aircraft to spray. The key

aircraft areas to anti-ice.

The purpose of Holdover Time (HOT) tables and how to read these. The difference between generic and fluid-

specific HOT tables. The importance of using the correct dilution when reading the appr:

opriate HOT table.

TE14. Deicing/anti-icing
codes and communication
procedures

The anti-icing code. Communication to flight crew with reference to ARP6257. Operator/driver communication, two-

way communication.

TE15. Aircraft in general and
common critical surfaces and
instruments

The critical aircraft surfaces to inspect. The precautions to take against clear ice. Critica
Understanding the use of the “no spray” diagrams in Appendix B.

| areas not to spray.
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Table 3 - Theoretical elements - standard teaching plan (section D)

Subject Guidance Content Re

ference

D. Special aspects of aircraft deicing/anti-icing operations (ARP5660, AS6332, AS6286 Appendix B)

TE16. Safety
precautions and

human factors Personal Protective Equipment (gloves, visors, clothing, etc.)

Safety assessment by hazard identification and risk management. Personal safety (contamination, working at
height, etc.). Safety of others (contamination, struck by vehicle, etc.). Aircraft safety (damage prevention).

TE17. Environmental

. e Environmental considerations. Spill reporting. Waste control (excessive fluid use).
impact and mitigation

TE18. Deicing facility

operation ARP5660.

The need for special procedures for central deicing facilities and remote deicing facilities with reference to

TE19. Learning from
season operations,
audit findings and
updated procedures.

in the industry. Review findings from internal and external audits as appropriate. Consolid
updates to procedures and instructions for next winter season.

Review of season operational performance with reference to AS6332. Review of any incidents, both local and

ate learning with

TE20. Local rules and
restrictions, airport

procedures referenced.

Local procedures, permits, requirements, documentation, and operations. Compliance wilh all SAE standards

6.3 Theoretical Elemgnts - Examination Process

s contains a theoretical exam, for which a minimum passing score of 759
plicable) only contains a pass/fail determination. Since~75% is a passing
to 25% may still be misunderstood. This “gap” shallbe noted and wrong
% understanding is achieved in order to secure asafe deicing operation. ]
ook exam so that pertinent Holdover Time tablés-and other data sources
d. Normal deicing procedures should be basic knowledge, so there shdg
explaining these subjects.

The examination proceg
practical part (where ap
part, this means that up
the trainee such that 10
performed as an open-k
tables can be referencs
available during the test]

particular course should be built so\that all relevant subjects are covereg
estion should reflect the level of gualification and the relevance of the s
thumb, a minimum of one question per subject relating to the qualification
e minimum amount of questions shall reflect the qualification level ang

The examination for any
level of difficulty per qu
qualification. As a rule o
in the written exam. TH
however, this minimun
qualification/training hodrs). The theoretical examination shall be in accordance with national re
regulations. The questions should be multiplesehioice containing a minimum of three possible answ
are differing procedureg from normal deicing operations, then written answers can be used to
questions shall be perioflically reviewed and updated to cover all current standards and regulation

The Head of Deicing Training shalkinclude these elements in the training program. The questions
on facts and not perceptjons. Thée.guestion should not be misleading and should be clearly written s
for it to be incorrectly interpreted: Misinterpretations may lead to remembering the subject in an inc
series should cover all alspegts of operation and include the local arrangements (if any). Practical e

o shall be required. The
score for the theoretical
answers corrected with
I'he written exam can be
such as refractive index
uld not be any material

d by the questions. The
Libject for that particular
level should be included

may vary accordingly;

amount should not be(less than 15 questions (starting with the le@st demanding level of

quirements and/or local
brs per question. If there
explain this. The exam

B.

should always be based
uch that it is not possible
brrect way. The question
valuation should include

oral quizzing where pra
6.4 Practical Elements - Standard Teaching Plan

Upon the successful completion of the theoretical part of the training, practical training will need

Ve index limits, etc.).

to be carried out at the

airport. A standard teaching plan for this part of the training is shown in Tables 4 and 5. The following points shall be noted:

subject to local management guidance, requirements, and resources.

The teaching plan shows most of the elements expected for practical hands-on training. However, this must also be

All elements in Tables 4 and 5 are applicable to DI-L10, DI-L20, DI-L40, and DI-L70. Any exceptions to this are noted

in the appropriate element. These exceptions are noted for DI-L30, DI-L30B, DI-L50, and DI-L60.

Most of the operations below require the use of a suitable deicing truck and aircraft.

The timescale for most of these elements is open to allow for the development of the required level of skill for the trainee.
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Table 4 - Practical elements - standard teaching plan, part 1 of 2

Element

Content

Overview of deicing/anti-icing
equipment and its operation plus

Deicing/anti-icing equipment, vehicle description (type, make, nozzles,
guns, tanks, etc.). Vehicle operation. Safety features. Manual versus

safely around the aircraft.

PE1 facilities (e.g., storage tanks) proportional mixing. Facilities. Storage requirements. Filling. Heating
equipment (as applicable for engine ice removal).
Pre-operation checks. Seat and mirror adjustment. Gear shift selection.
Cab lavout and operation Park brake. Heater and pump controls. Boom controls (if fitted).
PE2 y P Communication and connections (headset). Start and stop procedures.
Driving controls (wipers, lights, and indicators, etc.).
Deicin S . Start/restart/stop. Emergency stop procedures. System indicators.
PE3 g I COUTNMIror paricl SWitCheS.
Emergency stop procedures. Emergency beem Ipwering procedures.
Harness attachment point(s) and harness use. Jommunications and
Baskkt operation connections (headset). Light switchtoperationss. Pump delivery
PE4 Pt op selection/pump override/pumpoperation. Anti-icefdeice and snow gun
operation. Boom controls. Extend/retract/raise/lower/rotate. Personal
Protective Equipment.
Auxiliary emgine operation (if Start/restart/stop/emergengy stop procedures Manual accelerator control.
PES fitted) Fire\extinguisher operation.
. C Start/Shut down prec¢edures. High flame/low flame indicators. No flow
PE6 Fluid heater|operation (if fitted) indicator. ow fluid indicator. Pump presgure gauge.
PE7 Ground hose operation Position‘of hose. Operation of ground gun. Fluid flow rate.
PE8 Pre-Spray checks All doors/hatches closed. All personnel clear. Aifcraft configuration.
Communication Communication with Flight Deck. Engineering (i.e., Aircraft Configuration).
PE9 (also DI-L3(), DI-L30B and DI- Anti-icing code. Communication between driver gnd sprayer. Multiple
L50) vehicle operations, vehicle to vehicle Centralized operation. Coordination.
PE10 Vehicle positioning Optimum positioning for spraying Communication with operative. Driving
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Table 5 - Practical elements - standard teaching plan, part 2 of 2

Element

Content

Approaching aircraft (i.e., engines/anti-collision lights). Vehicle brake

PE11 Vehicle safety around aircraft check. Vehicle height. Vehicle speed. Awareness of other ramp users
Accident/Incident reporting and safetyreporting.
. . Critical surfaces. No-spray areas. Fluid temperature. Spraying distance
PE12 Fluid spraying (heat retention) Spray patterns (nozzle settings).
Other de/anti-icing procedures Pre-deicing treatments. Local frost prevention. Deicing engines, sensors,
PE13 (also DI-L30B) probes, etc. Related checks.
. - Maneuvering the vehicle. Handling characteristics. Emergency situations.
PE14 Driving the deicing truck Fault situation.
Deicing scenarios (where - . - . . -
PE15 applicable) Gate deicing. Remote/centralized deicing. Multiple vehicle deicing.
thi?rgt?cearl]?esr::?\if?ns (faj\il’:ifcye) Safety at work. Collisions and other accidents. Pregedures and situations.
PE16 P Human Factor situations. Environmenqal control.
(al§o DI-L30)
Quality checks (if applicable) Fluids, limits, and reporting. Sampling. Measurenjent instruments and
PE17 (al§o DI-L60) use. Filling station, fluid. quality. Fluid|delivery.
Contantination check Different contaminations on the ajrcraft. Aircraft types. Clear ice checks,
PE18 (also DI-I30 and DI-L30B) tactile check. Reporting/communication. Final relgase, anti-icing code.
Safety elements, human factors.
(S?_;i};:gg gigz:jnegd;]?élgg Fuselage, underwing, wing, and tail. Engine and propeller ice. Landing
PE19 P gear instruments.
DI-L30)
Each trainee shall be able to demonstrate gompetence in:
1. Driving/positioning equipment/quality control and fluid
handling/eommunication/reporting and/or spraying (as applicable)/pre-
post check.
Practital validation 2. \Trainees shall also be tested on the operatign of the vehicle, in
PE20 [ particular, safety aspects and features (as$ applicable).

3. Actual deicing/anti-icing operations on an aircraft (as applicable) shall
be assessed before initial qualificationand evaluated over a period of time
(i.e., events), as applicable.
4. A verbal assessment of things learned durirg trainingshall be
performed.
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6.5 Practical Elements - Assessment Process

A practical assessment shall be performed as applicable for the qualification to be achieved. The practical assessment shall
be performed in actual operational conditions involving an aircraft (as applicable) before initial qualification. Further
evaluations may be performed as applicable for the local demands and/or company requirements. The practical assessment
shall include a verbal assessment of the trained theoretical topics, as well as the practical parts trained. In order to have an
“independent” evaluation, it is recommended that the assessment be performed by another qualified instructor rather than
the instructor who has trained the trainee. The parts to be covered during the practical assessment shall include all of the
material for the qualification level at hand. These are to demonstrate competence in (as applicable):

e Driving vehicles

Positioning equipment

Quality control and ftoidHramdting
Pre/post deicing/an{i-icing check
Communication
Reporting and documentation
Spraying

No spray areas
.

Local operational reguirements

The trainees shall also |
assessment should focy
station and typical deic
detail, and the assessm

6.6 Training System &

6.6.1 Training Systen;
All training should be pg
training and their releva
dividing the training seq
qualification. This numi

e tested on the operation of the vehicle, in particular, its safety aspects an
s on the most common operational-aspects that are locally experienced, ¢
ng/anti-icing operations. The training syllabus under 6.4 describes the p
ent shall reflect those parts-that were trained.

nd Records

and Renewal

rformed actording to a pre-established training program. This program sh
nt requirements. The theoretical part should be categorized according t

sions/from each other. This training program will easily identify what co
ering-system presented here does not need to be the same for every @

sequence to follow if deg

d features. The practical
.g., typical aircraft at the
ractical training in more

ould include all levels of
o the qualification, thus
irse is leading to which
ompany but is a logical

iréd. To remain qualified to perform certain deicing duties, annual recurrer

t training is required. An

annual recurrent course should be presented as a training session that renews previous qualifications. This recurrent
training does not have to be performed exactly or before the date of the previous qualification. A prior year’s qualification
remains valid for the beginning of the next deicing season but must be renewed before the year’s end.

As an example: if a trainee was qualified on November 1, 2015, the qualification renewal shall be completed between
November 1 and December 31, 2016. This date-range flexibility eases the burden of training large groups at the beginning
of the deicing season. However, it is highly recommended that the training be performed as early in the season as
practicable; conducting training sessions before the beginning of the season is also an option for theoretical aspects.

Local regulation could overrule the end of year requirement.
6.6.2 Records
Records shall be kept of all tests and scores, for both the theoretical exam and the practical assessment. A test record shall

indicate the trainee, the qualification being sought, the date of the test, the evaluating instructor, and the score. A failed
examination can be retaken, and this must be noted in the record. The evaluation process must lead to a qualification before
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the trainee shall be allowed to carry out the required role. Any restriction to a qualification shall be documented. A certificate
should be given to the person to verify successful training and qualification. A copy of the certificate should be kept. All
documentation for the current season should be kept easily at hand for verification by approved deicing staff. Records shall
be available (or retrievable) at all stations as proof of qualification.

6.6.3 Quality of Training

Only trained and qualified persons shall perform deicing/anti-icing procedures. This applies to both ground and flight crews.
The deicing operator is responsible for performing, evaluating, and recording any and all training performed for company
personnel and subcontractors, as well as developing and/or executing a training-quality program. Training subjects shall
include those presented in Section 6. Both initial and annual recurrent training is required, including practical training where
applicable. The training shall cover all relevant topics, and qualifications shall be issued to all trainees who pass the
evaluations.

mer manuals. A system
hce or training only shall

percentage of first-try p
maintained in a mann
program-quality reviews

sses, re-takes, and additional training required, etc.). Traihing records des

6.7 Computer-Based Peicing Simulator (CBDS) Standards

As Computer-Based De|cing Simulator (CBDS) systems are commonly used as part of deicing/anti
this section identifies which components of CBDS systems {myay be used in lieu of, or as a par
curriculum. Due to their| current limitations, CBDS systems, cannot fully replicate all aspects of d
training, and thus the uge of CBDS systems shall not replace the requirement to perform hands-
deicing vehicle type for fraining aspects not encompassed by a CBDS’s capabilities.

In order to determine ard qualify a particular CBDS'’s capabilities, the capabilities are defined by
and D (ranked by genefic purpose and by realism to full-scale replica) CBDS systems are defin

fraining-quality program
eicing/anti-icing training
pbyed (e.g., score trends;
cribed in 6.6.2 should be

r that ensures that they are easily retrievable by“persons responsilble for executing these

Hicing training programs,
t of a particular training
eicing vehicle familiarity
bn training on the actual

Levels.” Levels A, B, C,
ed, and deicing training

capabilities shall be catggorized based on-the capabilities of each “Level” of simulator. Tables 6 and 7 define the minimum

capability requirements ffor each CBDS Level. Table 8 defines training requirements that CBDSs

may be used in place of

or to complement. Onc¢ a CBDS has:been evaluated and qualified, based upon the operational
specified in Tables 6 apd 7, and the CBDS Level has been established, Table 8 may then be

functional requirements
tilized to determine the

components of a trainir]g program-for which the CBDS may be used in place of traditional realtworld practical training.
Regardless of Level, a|CBDS system may be used to complement theoretical, practical, and dgicing vehicle familiarity
training. Where a CBDS system is designed based on a specific equipment manufacturer’s vehidle type, this system can
still be utilized to complement some elements of training where other equipment types may be utilized, as they have the
capability to demonstrate generic deicing and anti-icing requirements. The evaluation and qualification of a CBDS system
in order to determine the Level category based upon minimum operational/functional requirements specified in Tables 6
and 7, and subsequent training capabilities in Table 8 as determined through Tables 6 and 7, shall be the collaborative
responsibility of the CBDS manufacturer and end CBDS user owner.
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Table 6 - CBDS minimum operational and functional requirements, part 1 of 2

CBDS Level

Remarks

Hardware Requirements

B 9

Contains a computer system and associated hardware (keyboard, mouse/track pad, monitor,
and sound system), capable of operating system to potential required.

Contains an audio and visual system capable of meeting all the standards of this appendix.

Contains a sound system (i.

secondary sounds.

e., speakers, headset) that is capable of replicating primary and

X |X| X |»

X X
X X
X X

X |X| X |O

Contains a visual system (i.e., monitors, displays, goggles) that is capable of displaying all

pertinent scenery and surrol
data as required by the ope

undings, additional controls and inputs as required, and relevant
rator.

x

x
x

x

Contains a visual system whereby the Operator can adjust viewing angles and directions as

required.

Has a multi-monitor visual system or head-motion-controlled goggles to depict 3D realism.

Optional

Contains a suitable workstation/platform to support the placement of equipment required to

operate CBDS.

x

x
x

X |IX| X

Contains a seat position fol

Uperdior.

Contains a seat position for
workstation or adjacent to).

an Instructor, in close proximity to the Operator (either within

Contains controls to simula
or enclosed cab types), ang

e fluid application including nozzle and/or joystick (open bucket
has capability to adjust between various nozzle settings.

Contains controls to select

petween fluid types.

Contains controls to simula
extension/retraction; and by

e boom elevation/lowering; extension/retraction; spray arm
cket/cab rotation.

X X X | X |

KX X | X |
XXX | X |

X X| XA, |

Contains full scale replica g
found in equipment type ref

f equipment controls/joysticks, switches, and other devices as
resented.

x

x

Controls provided by OEM
Imanufacturer

Controls oriented and locat
represented.

bd relative to actual location found in equipment type

x
x

x

Controls provided by OEM
manufacturer

Controls feel dynamics whi

h replicate the vehicle simulated.

Controls provided by OEM
manufacturer

Control inputs shall mimic t
equipment type represente

he logic, and result in the same manner as found in the
(i.e., “dead-man pedal,” etc.).

Controls provided by OEM
manufacturer

Contains an Operating Cab

Basket position.

Contains a Driver position.
Cab/Basket position).

Not necessary for 1-man operation from the Operating

Has the capability to netwo
of the primary and secondal

k between multiple CBDS systems, and display real-time activity
Iy users during a scenario/exercise.

x
X | X [X] X | X

X | X [X] X | X

Optional

Has a motion system that p|
multiple degrees of freedon
and can also include wind,

hysically maneuvers the Operating\Cab/Bucket platform amongst
(3 or 6). Areas simulated include all'vehicle centrifugal motions,
et blast, and collision.

Optional
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Table 7 - CBDS minimum operational and functional requirements, part 2 of 2

Software Requirements

c

D

Contains a computer system and associated software (CPU, graphics card, sound card,
etc.), capable of operating system to potential required.

x

x

x

Computer capacity, accuracy, resolution, and dynamic response sufficient for the

qualification level sought.

Real-time, in-the-loop sim

ulation.

Has the capability to network between multiple CBDS systems, and display real-time

activity of the primary and

secondary users during a scenario/exercise.

Optional

Capable of setting pre-determined scenarios.

Capable of setting up individual Operator login and password in order to track progress.

X|X| X [X]| X

Capability of recording pa

rticipant activity for later playback and evaluation.

Contains visual replica of

Operating Cab/Basket.

x

Contains all relevant instrumentation and indications as on equipment, including lighting.

Equipment depicted shall

act and appear as equipment type represented.

XXX |X|X|X| X |X| X

XXX |X|X|X| X |X| X

Motions associated with maneuvering of any component shall be precise to

specifications of the equif
etc.).

MENT type represented (I.€., turning radius, operatung Neign,

>

>

Motion (force) cues perce

ved by the Operator representative of the vehicle motions.

x

X

Depicts ground maneuvel
including motion when of
braking, and turning radiy

ing operating characteristics of equipment type represented,
parts and equipment when brought to a stop, deceleration,
5.

Depicts boom/basket/sprg
type represented.

y arm maneuvering operating characteristics of equipment

Contains any associated

equirements applicable to the equipment type represented.

x

x

x

Contains primary sounds|
noises (boom, wipers, for:
wind noise, etc.

such as engine noise, ambient noise, vehicle component
ed air blower, etc.), aircraft engine/APU noise, precipitation,

x

x

x

Contains secondary soun
spraying of a no-spray arg

(s, including applicable equipment alarms, and warnings (i.e.;
a), proximity sensor contact, and crash.

Contains realistic aircraft

ith general permissible spray areas and no-spray areas:

Accurately depicts permig
type selected. Should a n
Operator.

sible spray areas and no-spray areas specific to theairCraft
p-spray area be directly sprayed at, indicates a warning to the

Depicts aircraft contaming

tion, and is removable once fluid applied.

x| X |X| X

Accurately depicts variou
and type is adjustable.

forms of aircraft contamination, and contamination amount

Demonstrates removal of

contamination once fluid is applied:

x| X [X| X [X]| X

x| X [X| X [X]| X

Accurately depicts the wa|
flows across the surfaces
aircraft surface.

in which deicing and anti-icing fluid moves through the air,
of aircraft, and exchanges heat with the air, contaminates, and

>

x

Demonstrates removal of

contamination using for€ed ‘air (where equipped).

x

tional

Accurately depicts the wa|

in which forced air flows; including velocities, and removal of

contamination relative to dlispersion angle.

(e][e]

ptional

Contamination removablg
quantity of contamination

is variable, dependent on the quantity of fluid applied and the
resent.

Shows effects of winds (icluding cress.wind, high wind speeds, and gusts), precipitation

type and intensity, fog, an

d jet blast/prop wash (where engines-on deicing is simulated).

>

x

Shows special effects as{
Bumps, Jet Blast (both eX

ociated‘with aircraft de/anti-icing, i.e., Collision, Braking,
haustplumes and effects of maneuvering within).

Outside Air Temperature

s displayed and is adjustable

Fluid temperature is displayed, and visual cues (steam) are present where fluid is

heated.

Fluid quantities are displa

yed.

Time from start of simulation scenario is displayed and tracked.

Daylight/Darkness capabi

lity, with artificial and non-artificial lighting.

Scenery showing generic

deicing location and common airport surroundings and fixtures.

Scenery showing precise
and fixtures.

site-specific deicing location and specific airport surroundings

XXX [X|X| X K| X

XXX [X|X| X K| X

Optional

Scenery showing static positioned in proximity to a live aircraft, whereby precise
equipment movement simulation is required in order to prevent conflict.

>

x

Optional
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Table 8 - CBDS training capabilities

Training Capabilities

CBDS Level

Remarks

A B Cc D
Check of critical surfaces. X X X | Generic aircraft representation.
Deicing fluid application techniques and requirements. X X X X
Forced Air deicing techniques and requirements. X X X X | Where equipped.
Anti-icing fluid application techniques and requirements. X X X X
Contamination removal techniques dependent on type and amount. X X X X
Vehicle maneuvering. Recommend being combined

X X X | with real world hands-on training

on actual equipment.
Vehicle patterns applicable to aircraft type/code/group. X X X
On-gate/stand deicing. X X X
CDF/DDF deicing. Recommend site specific

X X X | scenery be included to represent

local requirements.
Deicing in adverse condit[ons (i-€., night, Tow VISIDIlity, high WINds, eic.). X X
Engines running deicing. X X | Whete performed.
Propeller aircraft deicing. Where performed and a
X X propellgr aircraft must be
includefl in the CBDS aircraft
library.
Aircraft familiarization, indluding location of no-spray areas, and different operating Recommend complementing with
procedures/requirements real wofld hands-on training.

X X X | Recommend a variety of aircraft
be inclyded in the CBDS aircraft
library.

Communications - Cab/Bsisket Operator to Driver Operator; Operator to Deicing An Instfuctor presence is
Coordinator; and/or Opergtor to Aircraft. requiredl, unless system can
X X X X . . .
accurafely simulate interactive
commupication.
Multiple vehicle deicing. X X X | Networking capability required.
Post de/anti-icing check requirements. X X X
Tactile check (based on dircraft type and locations on aircraft). Recommend complementing

X X X | with regl world hands-on

training|
Deicing equipment familigrity and basic safety guidelines. X X Recommend complementing
real wofld hands-on training.
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7. LANGUAGE PROFICIENCY RATING SCALE

This section describes the requirements for determining English language proficiency that shall be used to communicate
applicable deicing/anti-icing information in the English language. Where this is a requirement, personnel shall, at a minimum,
meet the equivalency of a Level 4 Operational rating, as specified in the ICAO “Language Proficiency Rating Scale” shown
as Figures 3 and 4. This scale is taken from Appendix A of ICAO Doc. 9835 AN/453, Manual on the Implementation of ICAO
Language Proficiency Requirements, First Edition, 2004. Further information pertaining to these requirements can be found

in that document.

1.1 Expert, Extended and Operational Levels

Level

IATION

PRONUNC

aeronautical commu

STRUCTURE
Relevant grammatical
structures and
senfence patterms are
determined by
language functions
appropriate fo the task

VOCABULARY

FLUENCY

COMPREHENSION

INTERACTIONS

Expert

Pronunciation, stress,
rhythm, and intonation,
though possibly
infuenced by ihe first

Both basic and
complex grammatical
structures and

Vocabulary range
and accuracy are
sufficient to

Able 1o speak at
length with a
natural, effortless

Comprehension is
consistently accurate
in nearly all contexts

Interacts with ease in
nearly all situations. Is
sensitive to verbal and

language or regional
wvariation, almost never
interfere with ease of
understanding.

=
consistently well
controlled

effectively on a
wide variety of
familiar and
unfamiliar topics.
Vocabulary is
idiomatic, nuanced
and sensitive to
register.

-
flow for stylistic
effect, e.g. to
emphasize a point
Uses appropriate
discourse markers
and connectors
spontaneously

comprehension of
linguistic and cultural
subtleties_

bal cues and
responds to them
approgriately

Extended
5

Pronunciation, stress,
rhythm, and intenation,
though influenced by
the first language or
regional variation,
rarely interfere with
ease of understanding.

Basic grammatical
structures and
sentence patterns are
consistently well
controlled. Complex
structures are
attempted but with
errors which
sometimes interfere
with meaning

Vocabulary range
and accuracy are
sufficient to
communicate
effectively on
commen, concrete,
and work-related
topics. Paraphrases
consistently and
successfully
Vocabulary is
sometimes
idiomatic.

Able to speak at
length with relative
ease on familiar
topics but may not
vary speech flow as
a stylistic device.
Can make use of
appropriate
discourse markers
or connectors

Comprehensiof is
accurate ongegmmeon,
concrete, and work-
related tgpics”and
mostly-aceurate when
the speaker is
gopfronied with a
linguistic or situational
Gomplication or an
unexpected turn of
events_ |s able to
comprehend a range
of speech varieties
(dialect and/or accent)
or registers

Respofses are
immed|ate,
approgiate, and
informative. Manages
the spgakerilistener
relationjship effectively.

Operational

4

Pronunciation, stress,
rhythm, and intenation
are influenced by the
first language or
regicnal variation but
only sometimes
interfere with ease of
understanding

Basic grammatical
structures and
sentence patterns are
used creatively and
are usually well
controlled. Errors may
occur, particularly in
unusual or unexpected
circumstances, but
rarely interfere with
meaning

Vocabulary range
and accuracy are
usually sufficient to
communicate
effectively on
commen, concrete,
and work-related,
topics. Can often
paraphrase
successfullywhen
lacking vocabulary
in unuswal or
unexpécted
circumstances.

Produces'sireiches
of lauage at an
apprapriate tempo.
There may be
occasional loss of
fluency on
transition from
rehearsed or
formulaic speech to
spontaneous
interaction, but this
does not prevent
effective
communication
Can make limited
use of discourse
markers or
connectors. Fillers
are not distracting

Comprehension is
mostly accurate on
common, concrete
and work-related
topics when the accent
or variety used is
sufficiently intelligible
for an international
community of users
When the speaker is
confronted with a
linguistic or situational
complication or an
unexpected turn of
events,
comprehension may
be slower or require
clarification strategies

Respofses are usually
immed|ate,
approgfiate, and
informative_ Initiates
and mgintains
exchar|ges even when
dealing with an
unexpdcted turn of
events| Deals
adequately with
appargjnt
misungerstandings by
checkifig, confirming,
or clarifying

L&tels 1, 2 and 3 are on subsequent page

Figure.3 - Language proficiency table, part 1
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1.2 Pre-Operational, Elementary and Pre-glementary Levels

Lavel

PRONUNCIATION
Assumes 8 dialect andior
iritetigriba Lo the
ical commuity

STRUGTURE
Relevant grammalical
structiras and
sentance pattems ane
determined by
language functions
approgriate fo the task

VOGABULARY

FLUENGY

COMPREHENSION

INTERACTIONS

Levels

4, Jand & are on preceding page

Pre-operational

Prenunclatien, stress,
rhythm, and Intenation

Baslc grammatical
structures and

Vocabulary range
and accuracy are

Produces siretches
of language, but

Comprehension ks
often accurate on

Responses are

som

efimes Immediate

1

below the Elementary
leval.

below the Elementary
lavel.

balow the
Elementary level.

belgwpthe
Eledetary laval.

below the Elamentary
lewel.

3 are influenced by the | sentence pattems often sufficient to | phrasing and COMMON, CONCIELE appropriate, and
first lanquage or associated with communicate on pausing are often | and work-refated Informative. Can
regional variation and | prediclable situations | common, concrele, | inapprapriale. lopics when the accen! | initiale and maintain
fraquently interfere are nol abvays well o work-related Hasilatiens or of varlely used is exchanges with
wilh ease of conlrolled. Erors lopics, bul range is | slowness in sufficiently intelligible | reasonable ease on
undarstanding. fraquently intarfers limited and the language for an international familiar leplcs and in
with maeaning. word cholce often | processing may communily of users. pradictable siluations.
inappropriata. s preven! efiective May fail 1o understand | Generally inadequate
af | " jcation a linguislic of sihen dealing with an
paraphrase Fillars are situational uneppected lun of
successfully when | somelimes complication or an vl
lacking vacabulary | distracling unexpected tum of
events.
Elementary Pronunciation, stress, | Shows only limited Limited vecabulary | Can produce very | Comprehension i Responsa time s slow
rhythm, and intenatien | control of a few simple | range consisting short, isolated, limited to izojabed) and jpflen
2 are heavily influenced | memorized only of isolated memaorized memorizedpfisases inappropriate
by the first language or | qrammatical structures | words and utterances with when they @fe Intefaction is imited to
regional variation and | and santence patterns. | memorized frequent pausing carefullvand slowly simple roufine
usually interfere with phrases. and a distracting arfichlated. excljanges.
pase of understanding. use of fillers 1o
search for
expressions afdio
arliculate lasg
familiar wosds
Pra-glementary | |Parforms at a level Performs at a level Parforms at aloval | Performi aVa level | Performs at a level Parlprms at a level

belof

leve).

v the Elementary

NOTE: The Operationa
1 through 3 des
all of which des
describe Exteng
As a whole, the

Operational LeVv
8. CONTRACT DEICI)
8.1 General Training

Many air carriers use

Figure 4 - Language proficiency table, part 2

Level (Level 4) is the minimum required proficiency level for radiotelephon
Cribe Pre-Elementary, Elementary, and Pre-Operational levels of language
cribe a level of proficien€y,below the ICAO language proficiency requi
ed and Expert levels, at levels of proficiency more advanced than the min
scale provides benchmarks for training and testing, and in assisting candi

el (Level 4).

NG/ANTI-ICING

Recommendation

other “contracted parties to perform their deicing/anti-icing operations.

deicing/anti-icing serviceés-should include at least one of the following criteria in 8 2 through 8.4

8.2 Approved Training

communication. Levels
broficiency, respectively,
fement. Levels 5 and 6
mum required standard.
dates to attain the ICAO

Training for contractor

An approved contract training program meeting the requirements of this document can be implemented. Flight crews must
be advised of local differences.

8.3 Train the Trainer

If the contractor’s training program does not meet the requirements of this document, a “Train the Trainer” program can be
utilized. Where it has been determined that the contractor must be trained to meet the carriers’ approved program
requirements, the air carrier or air carrier's approved training vendor shall provide training to the contract deicing/anti-icing
personnel and/or designated trainer (in order for the designated contract trainer to facilitate training for the contractor’s
deicing/anti-icing personnel).
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8.4 Management Plan

The airline will develop, coordinate with other affected parties, implement, and use a management plan to ensure proper
execution of its approved deicing/anti-icing program. The air carrier's management plan shall identify the manager
responsible for the overall deicing/anti-icing program and each subordinate manager. It shall describe each manager's
functions and responsibilities, relative to properly managing the airline’s deicing/anti-icing program. A plan encompassing
the elements discussed in the following paragraphs is acceptable.

8.4.1  Flight Operations Plan

The flight operations plan shall identify the management position responsible for ensuring that all elements of the
management plan and the deicing/anti-icing program have been developed, properly integrated, and coordinated; that the
plan and program have been disseminated to all those persons who have duties, responsibilities, and functions to perform
in accordance with them; and that adequate management overS|ght of the program contmues to be maintained. The
following should be congidered- t conditions conducive to
ground icing, the plan [should |dent|fy the person responS|bIe for deciding when ground deicing/anti-icing operational
procedures are to be implemented.

The plan should specifly the functions, duties, responsibilities, instructions, and procedures to
members, aircraft dispalchers, and management personnel for safely dispatching org¢el€asing eac
operations while ground|deicing/anti-icing operational procedures are in effect. A plan should inclu
of how the air carrier defermines that conditions at an airport are such that frost,.ice, or snow may
to adhere to the aircraff, and when ground deicing/anti-icing operational procedures must be in
identify the person resppnsible for coordinating the applicable portions of.the*management plan 3

be used by flight crew
h aircraft type used in its
He a detailed description
reasonably be expected
effect. The plan should
nd the deicing/anti-icing

program affecting dispatch of the aircraft with the appropriate air traffic control tower (ATCT) personnel and other appropriate

airport authorities, incluging:

Identifying the perspn who will be authorized to enter into agreements with the manager of t
regarding air traffic
manager regarding

[ ]
vhere aircraft may conduct preflight contamination checks; and
iled description of the deicing/anti-icing program is incorporated in the air ¢

patchers or flight followers,> and management personnel to use in ¢
DNS.

Ensuring that a deta
crew members, dig
ground-icing conditi

control (ATC) procedures affecting dispatch during ground icing conditions,

ne ATCT at each airport
and with each airport's

brrier’'s manuals for flight
bnducting operations in
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8.4.2 Ground Operations Plan

A ground operations plan should identify the management position responsible for ensuring that all the elements of the
management plan and the deicing/anti-icing program have been developed, properly integrated, and coordinated; that the
plan and program have been disseminated to all those persons who have duties, responsibilities, and functions to perform
in accordance with them; and that adequate management oversight of the program continues to be maintained. The

following should be considered:

The plan should detail the functions, duties, responsibilities, instructions, and procedures to be used by ground

personnel, maintenance personnel, and management personnel for safely dispatching or releasing aircraft while ground
deicing/anti-icing operational procedures are in effect.

ground deicing/anti-icing operational procedures are to be implemented.

At each airport where deicing/anti-icing will take place, the plan should identify the person responsible for deciding when

The plan should idg
adequate facilities 4

The plan should ide
the deicing/anti-icin
airport authorities, i

Determine who
air traffic control
aircraft primary

Ensure that a d
ground operatid

conditions.
9. GUIDANCE FORR
9.1 General

This section is intended
producing the relevant
established that all instn
this attitude should not
should make this point
should be directed to an
high standards for the p

ntify the person responsible for ensuring that enough trained and qualifie
hd equipment, are available at each airport where the air carrier will deice

J program with the appropriate air traffic control tower (ATCT) personne
cluding:

will be authorized to enter into agreements with the manager of the ATCT
(ATC) procedures related to deicing/anti-icing of aircraft, and with each airg
and secondary deicing/anti-icing locations.

etailed description of the deicing/anti-icing program is incorporated in the
ns personnel and management persefinel to use in conducting operat

UNNING DEICING TRAINING ‘SESSIONS

as a guide for instructors who are responsible for deicing training (either
material, and evaluating the training processes. It is important that the
uctors follow. Deicing operations as a ground service may seem less imp
be taken. Deicing operations have a direct impact on the safety of the fl
very clearf in“all areas of the process. Deicing Operators are all adults a
audience*with variable life backgrounds. The instructor should show consi
rocess,/detect and correct unsafe habits and show professionalism and k

If the trainer is not intefeSted in the subject, then the trainee will not take the process seriously
aspects may seem easJ—and-nmageabIETknmﬂredgETﬁ?ﬂ-relemfnenmEWEdtrcbnfﬁ

d personnel, as well as
anti-ice aircraft.

ntify the person responsible for coordinating the applicable portions of th¢ management plan and

| and other appropriate

bt each airport regarding
ort's manager regarding

operator’'s manuals for
ons under ground-icing

theoretical or practical),
e is a training program
ortant to emphasize but
ight, and the instruction
nd the teaching process
stency in teaching, instill
howledge of the subject.

Even if the operational
e “what, why, and how”

of the whole process. The main purpose of this training education is to help the Deicing Operator translate facts and

knowledge into the requ

ired professional action.

9.2 The Learning Process

Learning is an individual process. Each trainee sees a learning situation from a different perspective. The knowledge
required to perform deicing/anti-icing operations cannot be poured into the trainee’s head, the trainee can only learn from
individual experiences. The learning of a physical skill requires actual experience in performing that skill. Do not assume
that something once told will be remembered instantly. The theoretical aspect needs “practice and drill” to be effectively
learned. The trainees must be taught correctly from the beginning because it is much harder to “unteach” incorrect habits
than to teach them anew. Normal individuals acquire most of their knowledge through sight and visual aids and far fewer
just through listening. Thus, when teaching something that the trainee can see and hear (for both theoretical and practical
training), most of the learning process will be achieved.


https://saenorm.com/api/?name=b2c5f918c9801d5d65ae7b8c60daa173

SAE INTERNATIONAL AS6286™B Page 34 of 270

There is no room for trial and error in practical deicing operations. It is therefore a major responsibility for the instructor to
organize demonstrations and explanations and to direct trainee practice, so that the trainee has adequate opportunities to
understand the interrelationship of the many kinds of experiences that have been taught and understood. Adults tend to
have their own idea of many processes since they may have previous experiences in many related work areas. It must be
made clear from the beginning that there cannot be any improvising when it comes to the safety of deicing operations.
When the trainee is motivated to learn and has the opportunity to perform the skill learned, then it will become an
understanding process of theory and practice, which are linked together.

The deicing/anti-icing training is an annual process. Every refresher training course should naturally include any changed
procedures and should also provide a refresher of basic operational issues. Even if the deicing crews have some practical
experience gained over the years, forgetting basic procedures is normal. That is why things not often used or covered in
training are usually the things that are forgotten and should therefore be repeated in refresher training. It is also important
to give meaningful examples for issues so they will be easier to remember and the trainee can adapt the knowledge in
practice whenever needed.

9.3 The Teaching Prdcess

The instructor should prepare each instructional session according to the Level of the deicing,qualifications (see Section 4).

All aspects may be releyant to cover, but some issues can be more important for one group’while g
important for another group. The training should be specific and not taught as a general subject.
presentation of the deicihg procedure should be performed in a manner such that thefrainees can re
in practical application. [The review and evaluation of trainees’ command of the.pfocedures are psg
tests and practical assegsments where applicable. A review and evaluation js)always recommend
way to ensure that therg are no misconceptions of deicing operations.

There are some elements that need to be noted when teaching deicing operations to a group w
knowledge of aviation procedures (if they have any experience at<all). The main thing is to have

ther issues can be more
After the preparation, a
member the procedures
rformed with theoretical
ed because it is the only

ith different background
a good arrangement of

material and procedureg to be taught. The trainee should not hawe to find out procedures for themselves in basic training.

Some guidance to remgmber is to keep the trainees motivated‘and informed, and to present all in
is important to identify mistakes and review the related issue'to correct any misconceptions. The
errors in teaching instepd of trying to improvise if he/she”does not remember. Elements abou
uncertain can be clarified later. Good human relationspromote more effective learning.

English is not the nativg language in many cases, éven though much of the material available is g
It is the responsibility of|the Head of Deicing<lraining to make available any relevant material. Thi
language but the reference must be explained and covered in training. Deicing procedure materia
delivered; all pertinent information that has_something to do with the entire deicing operation should

ormation consistently. It
instructor should admit
which the instructor is

nly available in English.
S material can be in any
is not all that should be
be included (e.g., airport

regulations, winter prog

ams, customer.requirements, etc.). All material should be distributed in basic training. Trainees in

refresher training shoulg
more than one instructo
to be taught by whom (g

receive all’mew information, but basic material should be available for eagy access. There may be
- teaching\the procedures, and in this case, an instructor briefing is recommended to clarify what is
nd thé related material).

9.4 Teaching Method

p

There are several ways to conduct deicing training. The instructional session depends on the group at hand. Deicing
procedures are usually presented in a “lecture method,” which is not always the most effective way. There are many
elements that simply are not possible to teach in another way but the interest of the group must be established. The lesson
should be organized with an introduction, development, and conclusion. The trainees must be made aware of their
responsibility and develop a receptive attitude towards the subject. The appearance and attitude of the instructor towards
the subject is critical in giving trainees their first indication of the importance of deicing. The introduction should get the
trainees’ attention, motivate them, and give an overview of the area to be covered. In short, the introduction sets the stage
for learning. When developing the lesson, the instructor must logically organize the material to show the relationships
between the main points. There are many subjects that need to be explained which might not seem relevant at first but are
important for an understanding of how deicing operations reflect these elements. Meaningful transitions from one point to
another keep the trainees oriented and helps them understand how each issue relates to the deicing procedures. Examples
of real cases are often used and this has a good effect for showing “what if” scenarios. When concluding the training, it is
important to focus on the main deicing procedures, providing a brief overview of the operation. An effective conclusion
retraces the important elements of the lesson and relates them to the objective.
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Although most of the subjects must necessarily be explained using a lecture method, a more effective alternative method
is an “illustrated talk,” where the instructor reflects the ideas to the trainees with the help of visual aids (pictures, films, etc.).
Depending on the size of the group, a guided discussion method may be used. This method of instructing gets the trainees
more involved but the trainees should have some knowledge of the subject in order to make the lessons productive. Some
subjects can be taught by demonstration-performance methods (such as ice/frost formation, refractive index tests, etc.),
and this technique can be a healthy change from the theoretical part. Case studies can also be used for some subjects
(such as vehicle incidents, aircraft icing, etc.) to cover lessons learned and encourage a brief discussion of the importance
of deicing. Human Factors are an important element of the training since case studies may give a valuable insight into the
real operation that may perhaps otherwise be overlooked.

The teaching of instructors may be easier in the sense that they have previous knowledge and the emphasis can be set on
issues more important and relevant for their particular operation. It is important to cover the basic ideas of correct deicing
operation and set standards, according to which all procedures are to be followed. After reviewing new and changed issues,

a discussion of deicing procedures within the group may be a good way of retrieving information on how each person sees
a particu|ar procedure_ t may. be that information of correct dnir‘ing prnr‘ndllrne has Phgngnd down the line, particu|ar|y in

large companies when i
shall be made. This can
of proceedings is not aj
important that the corre
further control of instruc]
9.5 Instructional Aids
Instructional aids shoul
provided as a lecture.

overview of the material
be planned and fit in for

of related material availgble for deicing, standards and recommendations, vehicle and aircraft doc

and the material should

structors train others. All misconceptions must be corrected and emphasis
also be the case when teaching subcontractors and their trainers. The\pro

good within a subcontracted company as in the main company.‘For su
Ct procedures are understood, and the training elements are covered, sin
ion.

1 be used whenever possible while teaching deicing subjects because
Setting and holding trainees' attention is essential to learning. The instr
before distributing or showing the related subject material. The use of any
b specific subject. Pictures, films, examples;.and related tools can be used

not be unfamiliar to the instructor. Instéad of simply distributing the mater

bn approved procedures
blem may be that control
bcontractor trainers, it is
te there may not be any

the material is in large
ictor should present an
instructional aids should
There is a large amount
Imentation, videos, etc.,
al, an explanation of the

content should be provigled. It must therefore be clear to the instructor what the film or printed material contains in order to

explain it correctly. This
are many old films and p
correctly.

Computer-Based Traini
However, computers a
presented in a manner th
should be held on the s
reinforce something alre
English is the instructio
using copied material,

information is only for re

is especially so when using material that originates from outside of the ¢
ictures of deicing operations, and their use is not recommended unless the

hg (CBT) and presentation is a modern way of teaching that also gets
nd their deicing programs are not available everywhere. Computer-bas
at is understandable for the trainee. If “self-study” programs are available fq
Ibjects so that.the content is correctly read and understood. CBT program
ady presented. However, one caution is that any additional study progra

videos, €BT-programs, etc., it must be made clear what the current pr
ference.

bmpany. Note that there
y still present the subject

the trainees’ attention.
ed instruction must be
r deicing, then a briefing
s can be a helpful aid to
mn can also be harmful if

hal language but the trainee lacks sufficient understanding of all terms afd directions. Whenever

ocedures are and what

9.6 Evaluation

The training program must contain procedures of training and evaluation. The evaluation process must be taken into account
when building up the time schedule for training. It must be made clear to trainees in the beginning that deicing training
contains an evaluation process. This may motivate the trainees to be more active towards the subjects. The evaluation does
not benefit safety when it is introduced by surprise. Theoretical evaluation is performed with exams, and practical evaluation
can be performed by an assessment of operation. Note that a good debriefing can clear up misconceptions better than
simply failing or approving trainees. Evaluation of the deicing training is one last process during which misconceptions can
still be corrected. It is very important that the evaluation benefits the trainee as well as the deicing operation. The ultimate
goal of the training process is to result in safe deicing operations.
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10. NOTES
10.1 Revision Indicator

A change bar (1) located in the left margin is for the convenience of the user in locating areas where technical revisions, not
editorial changes, have been made to the previous issue of this document. An (R) symbol to the left of the document title
indicates a complete revision of the document, including technical revisions. Change bars and (R) are not used in original
publications, nor in documents that contain editorial changes only.

PREPARED BY SAE SUBCOMMITTEE G-12T, TRAINING AND QUALITY PROGRAM OF
COMMITTEE G-12, AIRCRAFT GROUND DEICING
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APPENDIX A - THEORETICAL ELEMENTS GUIDANCE CONTENT
A.0 TEO: AN INTRODUCTION TO THIS APPENDIX

The purpose of this AS6286 Appendix A is to outline the principles and methodology of aircraft ground deicing. This
document has been written to support the needs of training as defined in Tables 2 and 3 of the main AS6286 document. It
does not seek to repeat or reinterpret the operating methods and instructions that are to be found in other SAE aircraft
ground deicing standards, rather it seeks to fill in the concepts and accepted approach to aircraft safety during winter
weather when there is the potential for aircraft safety to be lower due to frozen contamination. These other key aircraft
ground deicing standards are:

ARP1971 Aircraft Deicing Vehicle - Self-Propelled

ARP5660 Deicing Facility Operational Procedures

ARP6257 Aircraft |Ground De/Anti-lcing Communication Phraseology for Flight and Ground Crews
AS6285 Aircraft |Ground Deicing/Anti-Icing Processes

AS6332 Aircraft|Ground Deicing/Anti-Icing Quality Management

NOTE: As this AS6286

conflict betweer
A.1 TE1: TRAINER AN
A1 At the end of

The name and back

The way in which th
training as part of th

An overview of the ¢
and any breaks that

e The requirement for

A.1.2 The Trainer

Appendix A is not an instruction for aircraft deicing pre¢esses or proced
the advice given here and these other standards, the other standards tak

D COURSE INTRODUCTION
his section, the trainee should understand in‘detail:
ground of the trainer

e trainer has been qualified to do_the training job and also approved by se
eir commitment to safety for.the airport operation

ontent of the training course, the way in which it will be taught, the schedu
have been built into-the day

a final exam ahd-the achievement of a suitable pass mark

Aircraft deicing trainers

ures, in the case of any
e precedence.

nior managers to do this

e of the training session

r members of any airport

operations team. Howe\eF;iraining others in the safe and efficient ground deicing of aircraft requir

Tre likely to be very experienced in carrying out aircraft deicing and so senioj

es a very different set of

skills - planning, managing time, managing course content, managing people, checking for understanding, etc. Some ideas

of the fundamentals of training are included in the main AS6286 document in Section 9. A suggested schedule of training
is shown in Tables 2 and 3 of AS6286. The rest of this AS6286 Appendix outlines the essential content expected for Tables 2
and 3 and supports the more process and instructive elements in the other SAE standards with which the trainer should be
familiar.

SECTION A: THE REQUIREMENT FOR AIRCRAFT GROUND DEICING/ANTI-ICING
A.2 TE2: BASIC KNOWLEDGE OF AIRCRAFT PERFORMANCE

A21 At the end of this section, the trainee should be able to describe in detail:
L)

The four forces that act on an airplane

¢ Airflow over and under the wings, and the pressures on the wings
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The critical angle of

A22

Why an airplane can take off

How lift is generated

attack

The aerodynamic window of operation
The biggest contributor to airplane lift

How Planes Take Off and Fly

Airplanes can fly because they are able to efficiently manage four forces acting on them. When these are balanced, the
airplane can fly straight and level.

a. Weight: the weight ¢
b. Lift: a force primarily
c. Thrust: a force requ
d. Drag: the forces tha

However, to get an air
understanding aerodyng
ground will usually have|
wings. As a result of th
expanded and has a low

Lift

t

v

Weight

—» Drég

Figure A1 - The four forces that act on an airplane
f the airplane due to gravity
derived from the wings that can-overcome gravity
red to generate lift and overcome drag

[ are acting to hold back the airplane

mics is tounderstand how lift is generated by the wings from the applied

rust. Airplanes on level

blane into thewair, it needs to lift off from the ground and climb to its c&:ise height. The key to
|

their wingstilted slightly upwards. As they accelerate down a runway, air
s, the’air below the wing is compressed and is higher in pressure and t
er pressure. The combination of these two effects leads to enough lift to o

and drag of the aircrafft,

which then takes off. A simple picture is shown in Figure A2, showing the

ows under and over the
he air above the wing is
ercome both the weight

hirfoil shape of the wing

cross-section. In summary, for an airplane to take off, the lift generated by the airplane must be greater than the weight
and drag of the airplane.

Area of reduced
static pressure

Area of increased ——
pressure -

Figure A2 - Flow of air over an airfoil
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A.2.3 How Lift is Generated

To have a better understanding of lift, a further idea needs to be added when describing the airfoil. The airfoil illustrated in
Figure A2 is shown as tilted at an angle to the airflow. This tilt is referred to as the Angle of Attack. The combination of
thrust (speed) and the airfoil Angle of Attack then generates lift.

Lift needs Thrust (speed) plus Airfoil Angle of Attack

Physically, the combination of the speed and Angle of Attack is to divert airflow downwards. By pushing air down, the wing
itself is pushed up - lifted. This airflow is summarized in Figure A3, showing a smooth flow both above and below the wing.
The important point is the deflection of air downwards, causing the wing, and hence the airplane, to be pushed upwards.
The smooth (laminar) airflow is also required to ensure good lift (see A3). Similarly, helicopters work by using a rotating
wing (the rotors) to push air downward, causing the helicopter to go upwards.

Some airflow goes over

\ Downwash
Some airflow goes under

Figure A3 - Airflow around a wing

Upwash

This reliance on the Angle of Attack is easy to show. Some airplanes (stunt fliers, for example) car] fly upside down. This is
done by maintaining the| right Angle of Attack of the wing plusthé required speed. Lift can be achi¢ved in either orientation
with the same wing.

S Upright airfoi
S Tl e
Angle of Attack }

Inverted airfoil

Angle of Attack

-

Figure A4 - Lift can be achieved with an airfoil in either orientation
A.2.4 The Limit of Using Angle of Attack to Generate Lift

However, there are limits to the amount of lift any airplane can generate. For a certain thrust (size of engine), the lift
generated by an airfoil will increase as the Angle of Attack increases. Beyond a certain angle, the smooth (laminar) flow of
air above the wing breaks down and becomes turbulent, destroying the lift effect. This critical angle at which lift becomes
poor and drag increases too much is known as the critical angle of attack, leading to aerodynamic stall. An overall
measure of generated lift (the coefficient of lift, CL) is shown for typical airfoils in Figure A5.
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Coefficient of Lift

There is one further imp

by the higher pressure yinder the wing, it is the top of the wing that is the biggest contributor to 3

this flow of air over the t
angle greater than abo
airplane wings (engine T
the top surface is kept s
A.2.5 The Aerodyng
In addition to this Aerod
this is called Stall Spe

an aerodynamic opera
limits can be summarizg

The speed of the ai
can safely operate,

The Angle of Attac
aerodynamic stall)

% o~ Low angle of attack gives
cl|l<S low turbulence on the wing
@ | @
= =
Ol o
] e
| O
o Turbulence moves further
up the wing at a higher
angle of attack
S
T T T T S
05,00
5 10 15 20 =279

Beyond the critical angle
of attack, turbulence destroys the lift

Angle of Attack (degrees)

Figure A5 - Coefficient of lift and the angle of attack

brtant point to note from the above description of Aerodynamic Stall. While

it 16 degrees is shown only for the top surface. This is*also why most

mooth and uncluttered.

mic Operating Envelope

ynamic Stall that happens due to a highyangle of attack, the aircraft also st
. Essentially, the aircraft does not have enough thrust to gain lift from th
ing envelope, which can be defined in terms of both aircraft speed and th

d as:

nountings, ancillary fuel tanks) are located under the\wings, rather than on

must be between the minimum required to achieve lift and the maxim

some air is pushed down
irplane lift. Disruption of

pbp of the wing has the greatest impact in destroying lift. Referring to Figure A5, the loss of lift at an

hdditional equipment on
top. For most airplanes,

blls due to a low speed -
e wings. There is hence
e Angle of Attack. These

craft must be between thesminimum required (stall speed) and the maximum at which the aircraft
and

um possible (limited by

Maximum _|_
Aircraft aerodynamic
operating envelope
Aircraft
Speed
Minimum |

| |
I |

Minimum Maximum

Angle of Attack

Figure A6 - Aerodynamic operating envelope
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A3 TE3: EFFECTS

A.3.1 At the end of

The effect of frozen

The effect of frozen

A.3.2 General

This section explains ho

that any frozen contamiination (ice, frost, slush, or snow) on aerodynamic surfaces affects)the ae

and why the deicing gro
discussed. Subjects in

detail, but this is not neg
A.3.3 Frozen Conta
The specific performanc
are clean. Any contam

necessarily been asses;
operations is: “make it c

Any ice on the wings of

e The airfoil surface

decreases lift drams

With the rougher su

OF FROZEN CONTAMINATION ON AIRCRAFT PERFORMANCE
this section, the trainee should be able to describe in detail:
contamination on lift and drag of an airplane

contamination on the aerodynamic operating envelope

The critical component areas for lift and maneuverability of an airplane
How even a small layer of frost may affect lift, drag, and stall speed

Other effects of frozen contamination on an airplane

v operating in winter conditions can affect aircraft performance. The/hasic ¢

Lind crew should note any and all factors relating to the aerodynamic surfa
his section are simplified to a large extent and further investigation wou
essary for the deicing ground crew.

mination and the Effect upon Aerodynamics

b of any aircraft is determined and certified with the assumption that all of its
nation will decrease this performance, andstich a decrease in performa
bed. The Clean Aircraft Concept must be very clear for a deicing ground cr,
ean and keep it clean.”

an airplane causes multiple detrimental effects:

becomes rougher, disrupting:the smooth flow of air. This more turbulen

[faces of ice on the(aireraft, there is also an increase in the drag forces.

Increased drag due
toice on the airfoil

Clean
Airfoil

Clean

Airfail
—

tically. Just a small buildup-of ice (e.g., frost) can reduce or destroy the liff.

bncept will be introduced
rodynamic performance,
ces of the aircraft will be
d clarify issues in more

aerodynamic surfaces
nce and control has not
ew. The motto for winter

[ air on top of the wing

Chefficient of lift
Cdefficient of drag

)
Earlier peak
of liftdue to ice
e the airfoil

Py

Angle of Attack

Angle of Attack

Figure A7 - Decrease in airfoil stall angle and increase in drag coefficient

The consequences of th

Stall Speed is highe

is frozen contamination on the aircraft performance are:

r, meaning that the airplane will stall at a higher speed than expected.

unexpectedly stall at a “normal” climb angle of attack for a clean aircraft.

performance and co

ntrol.

Because the stall speed increases, the stall angle of attack decreases. Thus, an aircraft climbing after takeoff could

Hence, the aerodynamic operating envelope is much smaller, leaving the pilot with fewer options for airplane
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Maximum | "

|Ice-affected |

|smaller  |jle——

|aerodynamic arsdiicas )

|operating the angle of!

New | |envelope attack for :

Minimum stall |

I

. Ice increases I

Aircraft stall speed [

Speed | e —
1 1

Minimum  New Maximum

Angle of Attack

Figure A8 - The smaller aerodynamic operating envelope due to frozen contaminatic

A.3.4 Aircraft Icing

A.3.4.1 Ground Icing and Deicing/Anti-lcing
Icing of aircraft outer cq
slush, or frost. The way

deicing/anti-icing fluids fo ensure that the aircraft is free of contamination at the point of takeoff.

mponents on the ground is normally very obvious to observe due to the

A.3.4.2 In-Flight Icing

In-flight icing occurs when an aircraft flies through a-cloud of supercooled droplets (not ice particles
the aircraft surface. Thig build-up of ice on the aircraft during flight can be quick or may be insidious
off as drag increases. Hilots need to be aware that they may be in a cloud of supercooled drople
accretion. In-flight icing| is typically managed with onboard deicing/anti-icing systems, which ar
deicing/anti-icing treatment for ground.icing. Deicing/anti-icing treatment for ground icing is not ef
does not protect agains{ ice accumdlation in flight. In-flight icing is not addressed further in this sta
A.3.5

Frozen Contamination.;and Aircraft Components

The critical effects of ffozen contamination are the resulting decrease in lift, increase in drag

)n on the wings

presence of snow, ice,

n which most aircraft are treated to remove and prevent frozen contaminatjon on the ground is with

, Which then freeze onto
, as the speed will bleed
ts which may cause ice
e entirely different from
fective for removing and
ndard.

and potentially limited

maneuverability. The leading edges of the wing and of the vertical and horizontal stabilizers a
with regard to the airflow around the aircraft. The leading edges are where the airflow becomes di
wing surface (or tail surfaces). As the angle of a wing to the airflow (the angle of attack) is increase

re the most critical areas
vided evenly around the
d, the air flows smoothly

along the surfaces at first (called laminar flow), but then after a certain point starts to break away (called turbulent flow),
depending on the angle of attack for the specific wing design. Any contamination at the leading edge will upset the air flow,

and it will become turbulent earlier than intended, reducing lift and increasing drag.

The aircraft moves around three axes: longitudinal, horizontal, and vertical. The flight crew controls this movement by
changing the position of the primary flight controls: ailerons, spoilers, rudder, and the elevator and horizontal tail, depending
on the particular flight situation. Any frozen contamination on these control surfaces may restrict their movement or cause

them to be less effective, and in worst case, can cause a loss of control of the aircraft.


https://saenorm.com/api/?name=b2c5f918c9801d5d65ae7b8c60daa173

SAE INTERNATIONAL AS6286™B Page 43 of 270

Different aircraft are designed in different ways, but the basic lifting physics remain the same. Any part on the aircraft that
changes the airflow is there for a reason, and the deicing ground crew must assure that these areas are free of
contamination, whether they are identified as a critical lifting surface or not. Such other aerodynamic parts on an aircraft
can be trailing-edge flaps, strakes, vortilons, winglets, pylons, stall strips or vanes, vortex generators, etc. However, it is
crucially important to also make and keep clean the in-spar and aft regions of wings and tails (aft of the leading edges).
Lowering leading-edge slats and trailing-edge flaps, for example, exposes different surfaces that were nested before and
where contamination can also adhere. If slats and flaps are in a lowered position while the aircraft is on the ground, such
areas shall be checked and cleaned as necessary. Contamination on these parts will cause irregular airflow, which can
cause performance or maneuverability problems when they are lowered in flight. In addition, stowing contaminated flaps
and slats can cause structural damage to the surfaces.

The fuselage is not a critical lifting surface, but contamination shall be removed in the same manner as other surfaces. The
main concern is that snow, slush, or ice will break off and damage the engine or aircraft surfaces that can cause a dangerous
situation during takeoff. Another concern can be the additional weight of the contamination, which could affect takeoff
performance such as fie i i inCi es (must be able to read
lettering, etc.), dependir|g on the aircraft manufacturer’s requirements, company procedures, andytegulatory requirements.

The upper surfaces of
important. The wing low
fuel-tank area), dependi
However, the horizontal
so the lower surface is
tabs) is positioned. A tg
verified as clean on both

It is obvious that if an ain
“lighter” contamination t
Even if the loss of perfd
another problem arises,
into a major accident. A
is on the flight safety co

A.3.6 The Effect of

Tests have been perfor

he wings and tail are not the only areas to check and treat. The lower
er surfaces shall be free of ice and snow, but frost may be allowed in s

g on the aircraft manufacturer’s requirements, company procedures, and

stabilizer’s lower surface shall be clean in all cases. The horizontal stabil
he lifting surface. It creates a lifting force either up or-déwn depending o

surfaces are also highly
bme areas (typically the
regulatory requirements.
zer is an inverted airfoll,
n how the elevator (and

il “down force” is pronounced and essential for takeoff; and the horizontal tail shall therefore be

sides.

craft is covered with large amounts of snow, slush, or ice, it will affect lift an
nat seems minor or insignificant to the eyexsuch as frost, can have a cons

d performance, but even
iderable negative effect.

rmance is not enough on its own to cause an accident, safety margins can be reduced, so that if

such as an engine failure, the combination of problems may be enough
ny loss of performance will also cause the aircraft to use more fuel, but the
nsequences of contaminated aircraft surfaces, rather than other impacts.

Frost on Lift

to transform an incident
main focus of this guide

ed on some aircraft-ofthow different thicknesses of frost affect the lifting

performance. The effect

on other types of aircraftjmay be similar, butithis particular example was studied to assess the perfofmance of a narrow-body
jet aircraft. Three configurations were compared: clean wing, a thin layer of frost (e.g., 1 mm or lgss), and a thick layer of
frost (e.g., 1 to 2.5 mm)| First, normaktakeoffs with these configurations were compared, then takeoffs with an engine-out
(loss of one of the main|engines)..Commercial jet airliners are fitted with powerful engines that in hormal cases produce a
certain amount of exces thrust. A-thick layer of frost always has some effect on normal lifting performance. However, when
there is an engine-out sftuatiaf, ‘even a thin layer of frost may have a notable effect on lift compared to a clean wing under
these conditions. When there~is a thick layer of frost during an engine-out on takeoff, lifting capabilities may be dramatically
reduced. It must be notgdihat these situations may differ greatly between different aircraft and in some cases, frost may
even be allowed to some extent. Aircraft manufacturer limitations shall be noted in all cases.

A.3.7 Effects of Frost on Stall

Tests have also been performed of how different thicknesses of frost affect stall performance. This particular example was
to assess the performance of a narrow-body jet aircraft. Each aircraft has a particular critical angle of attack when the wing
stops lifting; this is called a stall. Below the stall angle of attack, higher angles of attack produce more lift, which is a
phenomenon needed especially during takeoff and landing. When a thin layer of frost is on the wing, it reduces the maximum
angle of attack by a certain amount, and the wing stalls earlier than anticipated, perhaps even without any stall warning.
This scenario will also increase the drag of the wing, causing it to stall somewhat earlier than anticipated with the same
takeoff angle. The same scenario can be seen with a thicker layer of frost, but in this case the effect is even more dramatic.
Due to these effects, usually no amount of frost is permitted on the wing upper surface for takeoff. Certain frost configurations
may have been tested by the aircraft manufacturer and certified or otherwise approved by the regulatory authority as safe
for flight; this atypical information should be in the aircraft flight manual.
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A.3.8 Other Effects on Performance

As discussed above, contamination will affect the amount of drag of an aircraft, as well as lift. The more contamination there
is on an aircraft, the more drag is produced, and thus the aircraft will have less performance than a clean aircraft. The
contamination does not have to be on aerodynamic lifting surfaces (which must be cleaned anyway) to create drag, it can
be on anything - the landing gear, fuselage, etc. These areas must be cleaned as well. If contamination exists on these
components, thrust must be added (if excess thrust is available) to compensate for the reduced performance. This is
perhaps most notable for propeller aircraft, which often do not have much excess thrust available for takeoff. The propeller
is itself a lifting device and its surface must be clean using the proper cleaning procedures according to the aircraft
manufacturer’s requirements. Any contamination of the blade surface can reduce the pulling force effectiveness of the
propeller. Vibration of the propellers due to contamination may also be a factor. The same applies for jet aircraft - fan blades
must be clean. A visual check of the fan blades, and especially on their rear side, is necessary to detect frozen contamination
adhering to them. The presence of ice on fan blades can lead to vibration, performance loss, and even engine damage.

A.4 TE4: THE CLEAN AIRCRAET CONCEPT REGULATORY BODIES AND RECOMMENDAT!

NS

A.4.1 At the end of this section, the trainee should be able to describe in detail:

The “Clean Aircraft Concept”

The regulatory requ|rements of various regional authorities

The role of SAE Intgrnational and the key global aircraft ground deicing starndards

e The main purpose df aircraft deicing and anti-icing

A4.2 The Clean Aircraft Concept

Regulations governing
Organization (ICAQO) An
ground icing conditions,
part, these state:

4.3.5.6: A flight
not take off unle
deicing/anti-icin
so that the aircn

Paraphrased, these rule
aircraft that are critical t
aerodynamic function of

pircraft operations in ground icing conditions shall be followed. The Int
nex 6, Part |, and Annex 14, Vol. .|, )mandate specific rules for the safe op
and all member states subsequently are required to have regulations in

fo be planned or expected to operate in suspected or known ground icing
ss the aircraft has pbeen inspected for icing and, if necessary, has been g
j treatment. Accumuilation of ice or other naturally occurring contaminants s
bt is kept in amairworthy condition prior to takeoff.

s specify that no one may dispatch or take off an aircraft with frozen depos
b safe flight. A critical surface or component is one which could adversely
an.aifcraft. The intent of these rules is to ensure that no one attempts tq

aircraft with frozen depq

ernational Civil Aviation
eration of aircraft during
place to ensure this. In

conditions shall
ven appropriate
hall be removed

ts on components of the
affect the mechanical or

dispatch or operate an
n as the Clean Aircraft

sits ‘@dhering to any aircraft component critical to safe flight. This is know

Concept.

A43

Regulatory Requirements

The requirement to ensure that all aircraft are free of all frozen contamination at takeoff is enforced by the aviation
authorities, including:

e The U.S. Federal Aviation Administration (FAA)
¢ Transport Canada (TC)
e The European Aviation Safety Agency (EASA)
.

The Civil Aviation Administration of China (CAAC)

Guidance and advisory material are made available by these regulators, the International Civil Aviation Organization (ICAO),
the International Air Transport Association (IATA), and aircraft manufacturers such as Boeing and Airbus.
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A4.4

The SAE Aircraft Global Deicing Standards

SAE International publishes standards for the aviation industry. For aircraft ground deicing/anti-icing, the group that
specifically deals with this area within the SAE is the G-12 group. This group is composed of representatives from many
different areas concerned with aircraft ground deicing, including:

Airlines

Airline pilots

Aircraft manufacturers

Ground equipment manufacturers and operators

Ground service pro
Deicing/anti-icing fly
Regulators
Researchers

This group has develg
specifications, and fluid
initiative by the SAE, I1C
produce a series of gui
standards is around 25,
fewer. These most impo

iaers

id manufacturers

Other interested pafties

ped and maintains documentation to provide advice on best practice

qualification test requirements for aircraft.deicing/anti-icing. In addition,
AO, and IATA to simplify the many different sets of documents to be use

dance known as the Global Aircraft Ground Deicing Standards. While th
the key documents that mainly apply:to the practical aspects of aircraft g

rtant documents are shown in Figure A9.

5, equipment, materials
lhere has been a recent

within the industry and
e total number of G-12
round deicing of are far
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A45 The New SAH
There are three major ar|
effort between the SAE,

ARP6257: Phrasecd
should take place

deicing/anti-icing of
should say, and wh3
aircraft for takeoff.

AS6285: Methods.
and anti-iced effec
communications prd
must be deiced, the]
used, the detailed ni
all deicing staff pers

Filgure A9 - The global aircraft ground deicing standards (shown in bol

AS6332 Quality Assurance
Management commitment
Appointed Head of Deicing Training
Systems and processes

Auditing, correction, improvement

AS6286 Training

AS6285 Methods
ARP6257 Phraseology

FAA/TC Fluids +

ARFTI7 T Venicles

HOT
ARP5660 Deicing Facility

Global Aircraft Ground Deicing Standards

d one minor new SAE global aircraft ground deicing standards which are th
ICAQ, and IATA. The four standards(identified here by their shortened tit

logy. This short standard specifies the recommended communication ph
petween the aircraft flight crewand the ground deicing crew to ensure

t they should expect to hearfrom the other crew to minimize misunderstanc

This standard specifies the methods and processes to be used to ensurg
ively. This jincludes ensuring the quality of the deicing and anti-icing
cedures between ground crew and flight crew, the critical external compo
checks necessary to ensure deicing has been carried out effectively, the
ethods and best practices for carrying out the deicing/anti-icing treatment,
onnelto be suitably qualified for the position.

)

b result of a collaborative
es) are:

rases and dialogue that
the safe and effective

the aircraft. The standard(is fo ensure that both the flight crew and ground crew know what they

ings and ensure a clean

b that aircraft are deiced
fluids to be used, the
nents of the aircraft that
ground equipment to be
and the requirement for

AS6286: Training. This standard specifies the way in which staff is to be trained and qualified as competent to carry

out deicing and anti-icing of aircraft. Appendix A describes more supplementary material to provide a context for the
necessity to carry out deicing safely and effectively, and Appendix B includes a guide to deicing/anti-icing treatment for
almost all aircraft types currently in commercial operation, as well as where spraying with deicing or anti-icing fluid

should not be done

(“No Spray Diagrams”).

AS6332: Quality. This document specifies the necessary commitment of senior staff to ensuring that deicing and

anti-icing are effectively carried out, that all staff are suitably trained, that all procedures are documented and all results
are recorded, that learning from incidents and events is captured, analyzed and used to provide continual improvement
of all of the deicing/anti-icing processes and methods. As such, this standard applies to how well the deicing and

anti-icing of aircraft

is carried out and how it can be improved further.
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A4.6

Other Related SAE Standards and Documents

Although the four newer SAE global standards above contain most of the information and best practices necessary to carry
out deicing/anti-icing of aircraft at an airport, there are a few other documents that provide additional guidance.

a.

A4.7

Frozen contamination gn the surface of an aircraft can have far-reaching safety implications, g
spatch of aircraft that have not been suitably deiced/anti-iced before fakeoff. The purpose of
deicing/anti-icing treatmpnt can be summarized as:

authorities allow the di
“To result in a performa
will permit.”

In Figure A10, the frozen contamination on the aircraft surfaces must be removed such that t
envelope caused by the

ARP1971: Vehicles. This standard concerns the main features and operability of vehicles desi

gned to use deicing and

anti-icing fluids to treat aircraft. Although TE10 of this document also describes these, ARP1971 remains an additional

source of information and instruction for vehicles.

ARP5660: Deicing Facility. The purpose of this document is to provide guidelines for the

standardization of safe

operating procedures to be used in performing the services and maintenance at Designated Deicing Facilities (central
or remote deicing facilities) that are necessary for proper deicing/anti-icing of aircraft on the ground.

FAA/TC Holdover Time Gmdellnes and List of F|UIdS ThIS documentatlon prowdes current lists of fluids that have

been tested and acgeptes
their properties. In pddition, Holdover T|me tables are publlshed WhICh are gwdellnes on

particular fluid can e expected to prevent the adherence of frozen contamination on treated
specific conditions of freezing precipitation (snow, freezing rain, etc.) and temperature-FAA an
publish supplemental information that is meant to be used with the Holdover Times-Guidelin
FAA-Approved Deiging Program Updates, Winter 20xx-20yy (latest version) and’Transport
Aircraft Ground Icing Operations TP 14052 (latest edition).

Other SAE Fluid Sfandards and the Qualification Process: While theré are numerous SAE
the way in which ddicing/anti-icing fluids are tested for their performance and materials comp|
direct relevance to an airport ground crew. The important outcometofithese processes is that
standards, the fluidg are then listed in the FAA/TC publications and Holdover Time Guideline
The common types pf fluids and their performance properties are described in TE8 of this star]

The Main Purpose of Aircraft Deicing and Anti-Icing

contamination is expanded to be as close to the original certified performa

raft, as well as some of
he amount of time any
surfaces under various
l Transport Canada also
es, namely, the Revised
Canada Guidelines for

standards which refer to
atibility, these are not of
when qualified to these
5 are provided for them.
dard.

nd no national aviation

hce as close to the original aerodynamics of the ice-free aircraft as the deigng/anti-icing techniques

he decreased operating
nce of the aircraft.

Maximum | :
I
—
[
. I
Aircraft e o
Speed Successful deicing
will restore the
aerodynamic
operating envelope
Minimum |
1 1
Minimum Maximum
Angle of Attack

Figure A10 - Restoration of aerodynamic performance by deicing and anti-icing of the aircraft
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A5 TE5: METEOROLOGICAL CONSIDERATIONS FOR ICE FORMATION

A51

General weather co

Weather conditions

e Potential weather e

A.5.2 General Wea

A5.21 General Co

At the end of this section, the trainee should be able to describe in detail:

nditions and ice formation

Typical weather conditions that can lead to frozen contamination on an aircraft

or situations that may need special attention

Some forms of weather reporting common to airports

Recognition that some weather conditions are included in Holdover Time Guidelines, and some are not

Tects on airport operations

her Conditions and Aircraft Ground Icing

nsiderations of Aircraft Ground Icing

Aircraft ground icing (th¢ accumulation of frozen contamination on aircraft) may<ccur during any

in temperate climates iq
and fall. During the win
necessary for aircraft gr
regions, as could be e
occasionally some area

Ice, snow, frost, and sl
maneuverability, and th
most susceptible to this
also experience this darn
the wing and goes dired
snow, that comes off of
loss. Leakage of the w
hazardous situations. E
(mainly leading edges)
fall onto the ground du
by it.

Ab5.22 Frost Forma
Frost can form due to m
airfoils are especially v

ing is more frequent in winter. Polar regions have the‘most notable groun
er, the air is normally too cold in the polar regions<o contain heavy co
bund icing. This does not, however, rule out the possibility of such even
pected, are very cold in winter, but due to local terrain and the moveme
5 are surprisingly warm.

Lish have a direct impact on the safety, of flight. They degrade lift and

ey can also cause engine failures~and structural damage. Fuselage-n
‘foreign object damage” phenomefon caused by winter operations but wir
hage. The worst case is whenlice on the wing breaks off during takeo
tly into an engine leading to'surge, vibration, and possible complete loss o
he surfaces or the fuselage’/can also cause engine damage leading to su
ater and waste panelsican cause ice build-up, which can also break off
ven if ice does not~go' into an engine, it can severely damage, for exa
causing performance issues or even vibration problems. It should also
ring takeoff and -flight, causing dangerous situations for anyone or anyth

tion

ahy) reasons. Frost forms near the surface primarily in clear, stable air with

season of the year, but
d icing weather in spring
ncentrations of moisture
s in these areas. Arctic
nt of pressure systems,

takeoff performance or
ounted engines are the
g-mounted engines can
ff due to the flexing off
thrust. Snow, even light
rge, vibration, and thrust
, causing damage and
mple, the tail surfaces
be noted that ice could
ing that might be struck

light winds. Thin metal

ulnerable surtaces on whnich 1Trost will Torm. Frost does not change the D

sic aerodynamic shape

of the wing, but the roughness of its surface spoils the smooth flow of air, increasing the drag and thus causing a slowing
of the airflow. This slowing of the air causes early flow separation over the affected airfoil, resulting in a lift loss. In
coastal areas during spring, fall, and winter, heavy frost and rime ice may form on aircraft parked outside, especially when

fog or ice fog is present.

Wing surface temperatures can be considerably below ambient temperature due to contact with cold fuel and/or close
proximity to large masses of cold-soaked metal. In these areas, frost can build up on wing surfaces and may result
in the entire wing requiring deicing/anti-icing prior to the subsequent departure. A special procedure provides
recommendations for the prevention of local frost formation in cold-soaked wing tank areas during transit stops in order
to make deicing/anti-icing of the entire wings unnecessary under such circumstances. This procedure does not, however,
supersede standard deicing/anti-icing procedures and has to fulfill the proper requirements. This procedure also does
not provide relief from any requirements for treatment and checks in accordance with aircraft manufacturer manuals.
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Hoarfrost may be allowed on the fuselage if the markings are still readable. A layer of frost due to cold fuel may be allowed
on the underwing surfaces. No frost is allowed outside the fuel tank area on the underwing surfaces. The flight crew shall
be informed of any existing frost remaining on the aircraft so that they can make the possible recalculations concerning the
takeoff. The lower surfaces of the horizontal stabilizer shall be clear of frost and ice. Company and aircraft manufacturer
limits for allowing a certain amount of frost (and areas where allowed) should be noted.

A.5.3 Definitions of Freezing Weather Conditions

This section lists the generally accepted definitions of weather types that may lead to the buildup of frozen contamination
on an aircraft. The general terms are standardized and they are understood in the same way everywhere. Weather
information is essential for the deicing crew as official temperature and weather characteristics must be obtained for proper
analysis of deicing, anti-icing, fluid mixture requirements, and Holdover Time procedures.

a. Active frost

Active frostis a conditi0||1 when frost is forming. Active frost occurs when the aircraft surface tempe

(32 °F) and at or below
b. Dew point and frost
The dewpoint is the ten
dewpoint can occur bel
moisture in the air will |
outside air temperature
c. Freezing drizzle

Fairly uniform precipitati
which freezes upon imp

d. Freezing fog

A suspension of numer|
reducing the horizontal
e. Frost/hoar frost

Ice crystals that form fi
other exposed objects.

f.  Hail

lew point.

point

nperature at a given atmospheric pressure to which air must be cooled t
pw or above 0 °C (32 °F). The frost point is the temperature, at or belov

ndergo deposition as a layer of frost on an exposed)surface. The frost p
and the dewpoint.

bn composed exclusively of fine droplets(diameter less than 0.5 mm (0.02i
hct with the ground or other exposed objects.

bus tiny water droplets that jfreeze upon impact with ground or other exj
isibility at the earth's surface to less than 1 km (5/8 mile).

om ice saturated air at temperatures below 0 °C (32 °F) by direct dep

ature is at or below 0 °C

0 cause saturation. The
v 0 °C (32 °F), at which
bint occurs between the

hch)) very close together

osed objects, generally

bsition on the ground or

Precipitation of small bals-erpieces

of ico i
SO TCe— T

+

separately or agglomerated.

g.

Ice pellets/small hail

0.0 inches) falling either

Precipitation of transparent (grains of ice), or translucent (small hail) pellets of ice, which are spherical or irregular, and
which have a diameter of 5 mm (0.2 inch) or less. The pellets of ice usually bounce when hitting hard ground.

h. Light freezing rain

Precipitation of liquid water particles which freezes upon impact with the ground or other exposed objects, either in the
form of drops of more than 0.5 mm (0.02 inch) or smaller drops which, in contrast to drizzle, are widely separated. Measured
intensity of liquid water particles is up to 2.5 mm/h (0.10 in/h) or 25 g/dm?/h, with a maximum of 0.25 mm (0.01 inch) in
6 minutes.
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i. Moderate and heavy freezing rain

Precipitation of liquid water particles which freezes upon impact with the ground or other exposed objects, either in the
form of drops of more than 0.5 mm (0.02 inch) or smaller drops which, in contrast to drizzle, are widely separated. Measured
intensity of liquid water particles is more than 2.5 mm/h (0.10 in/h) or 25 g/dm?/h.

j- Snow

Precipitation of ice crystals, most of which are branched, star-shaped, or mixed with unbranched crystals. At temperatures
higher than -5 °C (23 °F), the crystals are generally agglomerated into snowflakes.

k. Snow grains

Precipitation of very small white and opaque particles of ice that are fairly flat or elongated with a diameter of less than

H H hit al ad_th A + b hatt
1 mm (0.04 inch). When-srew-grairs-hithara-groundthey-do-retbeunee-orshatter:

I.  Snow pellets

Precipitation of white, dpaque particles of ice. The particles are round or sometimes_¢onical; their diameter range from
about 2 to 5 mm (0.08 o 0.2 inch). Snow pellets are brittle, easily crushed; they beunce or break on hard ground.

A.5.4 Weather Conglitions or Situations That May Also Lead to The Buildup~0f Frozen Contamiination on An Aircraft
A.5.4.1 Clear Ice
Clear ice refers to the formation of a layer or mass of ice which .is‘relatively transparent because of its homogeneous
structure and small number and size of air spaces. During wintermonths, aircraft surfaces are egularly wet and appear
shiny; however, as clepr ice has the same appearance, the;possibility that icing may be ocg¢urring must always be
considered. Factors which favor clear icing are large drop size, rapid accretion of supericooled water, and slow
dissipation of latent heaj of fusion. Aircraft are most vulnerable to this type of build-up when:
a. Wing temperatures femain well below 0 °C (32 °E)._during the turnaround/transit

b. Ambient temperatures between -2 °C and #15 °C (28 °F and 59 °F) are experienced

c. Precipitation occurs|while the aircraft/is‘on the ground, and/or

d. Frostorice is present on the lowersurface of either wing.

NOTE: Clear ice can fofm at other temperatures if conditions (a), (c), and (d) exist.

A.5.4.2 Cold-Soak KEffect and Clear Ice

The wings of aircraft are said to be “cold-soaked” when they contain very cold fuel as a result of having just landed after a
flight at high altitude or from having been re-fueled with very cold fuel. Other aircraft structural components are also
considered cold-soaked following flight at high altitude, due to the extremely cold temperature of the structural material after
landing. Whenever precipitation falls on a cold-soaked aircraft when on the ground, clear icing may occur. Even in ambient
temperatures between -2 °C (28 °F) and +15 °C (59 °F), ice or frost can form in the presence of visible moisture or high
humidity if the aircraft structure remains at 0 °C (32 °F) or below. This cold-soak effect may lead to the presence of clear
ice. Clear ice is very difficult to detect visually and may break loose during or after takeoff. The following factors contribute
to cold-soaking: length of flight time at high altitude, temperature and quantity of fuel in fuel tanks, type and location of fuel
tanks, temperature of re-fueled fuel, and time since re-fueling.
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A543 Incidental Water Spray

Water blown by propellers or jet engines or splashed by wheels of an aircraft as it taxis or runs through pools of water
or slush, may result in serious aircraft icing. lce may form in wheel wells, brake mechanisms, flap hinges, antennas, etc.,
and prevent the proper operation of these parts. Water may freeze in cavities and it is very hard to note without a
closer examination. Fan blades of a jet engine can be susceptible to icing if conditions are right. Ice fog and high
humidity in general may be major factors contributing to fan blade icing. Aircraft may experience icing while flying through
clouds for landing, in which case ice can be found on all leading-edge and frontal areas after landing. The heated
aircraft cabin may melt any ice and/or snow from the top of the fuselage, and the melt water may drain downwards and
freeze on the wings and underneath the fuselage. All of these areas must be checked and proper treatment performed if
necessary.

A.5.5 Weather Conditions Assessed for Holdover Time Tables

Holdover Time tables ( luids in certain weather

conditions. The two req

e To allow the cleaning of frozen precipitation from the aircraft (deice)

e To prevent the aircrgft surfaces from refreezing (after deicing) or to prevent the accumulation ¢f frozen precipitation on
the aircraft surfaces|(after anti-icing) for a limited amount of time

The Holdover Time tablgs are guidelines of how long between deicing and dnti<icing an aircraft will remain clean and how
long after application apti-icing fluids can expect to provide protection. While these Holdover Tlimes are subject to the
variability of the weathelf conditions at the time, the tables provide guidahce as to how long the aircraft might reasonably be
expected to remain cleah if the weather conditions were fairly constant

The Holdover Time tablgs include established times for the following weather conditions:
e Freezing drizzle

e Freezing fog

e Frost

e Light freezing rain

e Light snow, snow grains, or snow-pellets

e Moderate snow, sngw grains, or snow pellets

e Rain on a cold soakgdwing

The Holdover Time tables do not include times for the following conditions (meaning that takeoff is not permitted, except for
certain ice pellet conditions that have Allowance Times permitting takeoff):

e Hail or small hail

e Heavy freezing rain
e Heavy snow

e Ice pellets

e Moderate freezing rain
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A.5.6 Airport Weather Reporting
A.5.6.1 Interpreting Weather Data

Weather information can be gathered from various sources. Some of this written information can be difficult to understand
at times, but it all follows the same logic. For the deicing crew, temperature, dew point, precipitation, intensity, and
forecast information are elements that affect their operations. Some of these terms are explained below, as well as an
example of a local meteorological report.

A5.6.2 METAR
A METAR is a Meteorological Report (local) of the current weather situation, also known as METREP, SPECI,

AUTO-METAR. These are normally reported every 30 minutes and can includes a possible TREND-forecast. An example
report:

SA EFHK 090720 ZGOOIKT -SN 5000 SCT006 BKN008 M02/M03 Q0998 NOSIG 1529//75 2229/ 5=

SA = METAR r¢port

EFHK = ICAO Airgort code, Map area E Finland Helsinki-Vantaa
090720 = Observatign day (09) and time (0720), UTC

26006KT = Wind (260p and 06 Knots)

-SN = Light snow

5000 = Visibility ()

SCT006 = Clouds (cqverage and height) BKN0O08= Clouds (coverage and-height)
M02/M03 = Temperature (-2°C) and dew point (-3°C)

Q0998 = Air pressufe (QNH 998 hPa)

NOSIG = TREND fofecast (no significant changes)

1529//75 = SADIS-grqup

2229/[75 = SADIS -grpup

= = End of repprt

A5.6.3 TAF

A TAF is a Terminal Arga Forecast for the airport, including changes. It is valid for 9 to 18 hours, ¢r as long as the airport
is open. It is renewed ¢very 3 to 6 hours. An-example forecast report:

FC EFHK 090500 090615 22013KT 6000--RASN BKN006 TEMPO 0610 2000
-DZ BKNO04 BECMG (1012 33010KT29999 SCT010 BKN0O30 TEMPO 1014 5000 -SNRA BKNO0O07 =

FC = TAF

090500 = Time when foreeast prepared

090615 = Time valid, Pay 09 between 06 to15 UTC
22013KT  =Wind

-RASN = Light rain and snow (slush)

6000 = Visibility (m)

BKN/SCT = Cloud coverage and height
TEMPO = Temporary change (time when)
2000 = Visibility (m)

-Dz = Light drizzle

BECMG = Becoming (time when)
33010KT  =Wind

9999 = Visibility (not stated, better than 10 Km)

-SNRA = Light snow and rain (slush/sleet, snow dominating)
= = End of report

TREND Forecast (time based on METAR report)
SIGMET Significant Meteorological Report

SWC Significant weather chart

AIREP SPECIAL Pilot Report
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Other usable means of determining weather conditions are the automated weather service (VHF-frequency at the
airport), weather charts, weather radar, etc. Even if weather sampling is not an everyday routine for everyone, it is
important that someone informs the deicing crew of the official and correct temperatures in order to use correct glycol
mixtures. It is also important to refer to the right weather column for Holdover Times. This information should be updated
as weather and temperature situations change.

AS5.7 Potential Weather Effects on Aircraft Operations

Winter operation in harsh winter climates is bound to affect the punctuality of any airline. Not only is ground operation
impaired, but also snow and ice on apron, taxiway, and runway areas affect aircraft operations. However, there is no
shortcut permitted for a safe deicing/anti-icing procedure on the ground. Flights are in some cases restricted
with a certain takeoff time irrespective of season. This “window” of departure causes undue pressure for the completion
of ground procedures, but this shall not cause any diversions from normal and safe deicing/anti-icing procedures. Heavy
winter weather conditions occurring often make the ground deicing procedure more of a normal task than an exception to
consider. Airlines that not npnrafn on-a rnglllgr hasis in these areas mighf not-be as-aware of the importance for an
appropriate Contaminatjon Check and treatment. Milder winter seasons in warmer regions do.nof rule out the importance
of using the same deicing/anti-icing procedures as in other regions.

SECTION B: THE METIHODS FOR CHECKING THE AIRCRAFT FOR CONTAMINATION

A.6 TE6: HOW TO CHECK THE AIRCRAFT CRITICAL SURFACES

A.6.1 At the end of this section, the trainee should be able to describe indetail:

e How to examine the aircraft critical flight surfaces (wings, vertical-stabilizer, horizontal stpbilizers), top fuselage,
undercarriage, nos¢ radome must be clean and have no ice ridges, pitot-static orifices, dngle of attack devices,
windscreens.

A.7 TE7: POST DEICEfANTI-ICE CHECK

A.71 At the end of this section, the trainee should.be ‘able to describe in detail:

e How to examine the¢ aircraft to make sure that no contamination (frozen deposits) remain after deice/anti-ice, no re-
freezing has happened if anti-ice fluids have failed, the aircraft is clean and in proper condition for flight

SECTION C: THE METHODS FOR AIRCRAFT TREATMENT WITH DEICING/ANTI-ICING FLUIOS
A.8 TES8: GENERAL TECHNIQUES,FOR REMOVING FROZEN DEPOSITS FROM AN AIRCRART

A.8.1 At the end of this segction the trainee should be able to describe in detail:

e The various ways in which deicing can be performed.

e The only way in which anti-icing can be performed.
e The need to prepare equipment, procedures, and people before deicing/anti-icing an aircraft.
e The areas of an aircraft to inspect for frozen contamination.

e The descriptions of one-step and two-step deicing and anti-icing processes.
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A.8.2 Deicing/Anti-Icing Operations - General Information

A.8.2.1 Deicing Operations

Deicing operations can be and have been performed in a variety of ways throughout the years. These methods may include
the use of paste on leading edges; wing covers to prevent frozen contamination from adhering; ropes, brushes, or brooms
to remove large accumulations of snow, and the use of a variety of deicing fluids. More recently, some newer methods have
been used, such as the use of forced air or infrared technology to remove contamination. It is worth noting that there is no
single correct method for performing deicing for every case. The operation must be suited for each airport, company, and
local setting. Whatever method is used for deicing an aircraft, the resulting requirement is that all critical surfaces shall be
clean. Brushes and forced air methods are useful when deicing areas where fluid application is limited or forbidden. Using
alternate methods for cleaning the surfaces can be used to help shorten the time spent deicing/anti-icing with fluids. This,

in turn, will help the departure efficiency relating to deicing operations.

A.8.2.2 Anti-Icing Operations

Anti-icing the aircraft|can only be achieved by applying anti-icing fluids. Mechanical;me
procedures because thegy do not provide protection from the adherence of incoming active-precipita
it is still snowing after dejcing). Only qualified anti-icing fluids and industry-accepted procedures ma
operations can be assistfed by the removal of frozen contamination using alternate methods, only arn
the aircraft after that, anfl even then, only for a limited time. For the remainder of(this training ¢
of anti-icing fluids shall be considered this is the method used in the vast majerity of aircraft deic
A.8.2.3 Tasks Prior|to Deicing/Anti-lcing Treatment

Before a deicing operatjon begins, a check of the equipment and supplies should be made. This
relevant aspects for the| proper functioning of the equipment, personal safety gear, and the fluids
have been checked, a |verification of the latest procedures fortdeicing/anti-icing should be per
procedures will vary accprding to the method of the deicing operations needed. The necessary che

thods are not anti-icing
tion (e.g., such as when
y be used. While deicing
ti-icing fluids can protect
ocument, only the use
ng/anti-icing operations.

check should include all
to be used. After these
formed; the appropriate
ks and communications

can be performed at tHe gate; however, for remote or cenfralized deicing operations, appropriate information must be

provided to the deicing crew in another way (e.g., coerdinator communication). The determ
deicing/anti-icing can bel made by qualified persons other than the deicing crew. Once an affirmativ
a verification of the deiging/anti-icing procedures t0 be used must be performed with the flight cre
there are no misunderstgndings. The information to be verified with the flight crew includes areas

deiced and anti-iced, the fluids and mixtures.10 be used, the start clearance for deicing, the res
aircraft-specific informatjon the crew wishes_to note.

A.8.2.4 Contaminat|on Check to.Establish the Need for Deicing
Requests for deicing/a
considered, such as:

nti-icing_‘shall specify the parts of the aircraft requiring treatment. Cer

nation of the need for
b determination is made,
v in order to ensure that
bf the aircraft that will be
ults of checks, and any

tain questions must be

Any aircraft-specificlregquirements and precautions
Whether the deicing operation will be performed at the gate or a remote location

Whether the aircraft can have the engines started and be taxied to a remote deicing loc
contamination (e.g., frozen contamination on engine components may prevent this)

Who makes the request for deicing/anti-icing

Whether forced air or brushes will be used before the application of fluids

ation with the adhering

Verification of proper procedures, with all parties involved (ground crew, flight crew, and deicing crew)
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The Contamination Check is a check performed by the flight crew or ground crew prior to departure to verify the presence
of adhering contamination to establish the need for deicing/anti-icing. It may be part of the flight crew walk around before
the flight. A Contamination Check shall visually include all critical parts of the aircraft and shall be performed from points
offering sufficient visibility of those parts (e.g., from the deicing vehicle itself or any other suitable piece of equipment,
including ladders, or from inside the aircraft - whatever means are necessary to perform a thorough check must be
employed). Any frozen contamination found, except frost allowed in certain areas, shall be removed by a deicing treatment;
this shall be followed by an anti-icing treatment if required per the weather conditions.

Some areas can be cleaned manually during the check; a deicing procedure might not then be necessary, although this
procedure must be confirmed with the flight crew. The captain of the aircraft has the final authority and accountability for
the aircraft, but the more conservative, safer option shall always be considered, whether it is the opinion of the flight crew
or the ground crew (specific company and aircraft limits to be noted).

During winter operations, aircraft critical surfaces and certain instrumentation must always be inspected, and this can be
accomp"shed prior to communications-with-the flighf crew._These include:

e Wings [upper and |ower surfaces, including control-surface gaps and deployed leading-edge/trailing-edge high-lift
devices (e.g., slats and flaps)]

¢ Horizontal tail (uppdr and lower surface, including control-surface gaps)
o Vertical tail and ruddler (including gaps)

e Fuselage
e Any other aerodynamic surfaces

e Engine inlets and fah blades or propellers (front and back sides of blades), as applicable
e Pitot probes and stgtic ports

e Antennas and sensgrs

e Landing gear and lahding gear doors

For more detailed information on these checks, refer to AS6285.

After checking these argas, a decision can be made with the flight crew regarding the deicing/anti-icing procedures. The
weather elements and taxi distances will affect the choice for the Type and mixture of fluid to use. For certain aircraft types,
additional requirements |exist;/for example, special checks for clear ice, such as tactile checks of the wings. These special
checks are not always|included in the Contamination Check. Aircraft operators shall make arfangements for suitably
qualified personnel to pgrform such checks. When an aircraft has been deiced and anti-iced sometjme prior to the arrival of

the flight crew, an additional Contamination Check may be necessary prior to departure to establish whether further
treatment is required.
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A8.3

A.8.3.1

One-Step and Two-Step Deicing/Anti-Icing

General Information

If an aircraft is contaminated with frozen precipitation of any kind (ice, snow, frost, or slush), then it must be deiced before
dispatch. Even though safety is the overriding consideration, there are two recognized ways in which this can be carried out

for greatest efficiency.

active freezing precipitation taking place, then the aircraft shall be deiced prior to dispatch.

When aircraft surfaces are simply contaminated by frozen precipitation, and if there is no active frost condition and no

When aircraft surfaces are contaminated by frozen precipitation and there is active frost or freezing precipitation

occurring, there is a risk of contamination of the surfaces after deicing and before the time of dispatch; in this case,
aircraft surfaces shall also be anti-iced. If both deicing and anti-icing are required, the procedures may be performed in

one or two steps. The-setectionof-a-one=or-two=stepprocessdependstponweather-conditios

available fluids, and

A.8.3.2 One-Step D
Some contamination, st
time using the same fluic
either a heated unthickeg
used, caution must be
thickened fluids contain
are described in detail in
The fluid concentration
temperature (OAT) and
OAT. A stronger mix (m
improve the Holdover T
A.8.3.3 Two-Step D
Two-step deicing/anti-ic
snow). Deicing is first g
separate over-spray of

concentration shall be ¢
weather conditions. The
fluid shall be applied are
with a sufficient and evd
ensure that all frozen cad

the Holdover Time necessary before takeoff.
eicing/Anti-Icing

ch as frost, can be removed and the surface can be protected“from re-co
and same mixture. This is called a one-step process. One-step deicing/an
ned fluid (SAE Type I) or a thickened fluid (SAE Typesdl, IIl, and IV). W
taken for the dry-out characteristics and gel-residuevproblems of this
bolymers that may remain on the aircraft after the flight. The types of fluid u
TES8. The fluid to choose for a one-step processtis’the mixture that provide
shall be chosen to achieve the desired Héldover Time, which is dict
weather conditions. Wing skin temperatures.may differ from and, in some
bre glycol in the glycol-water mixture) can'be used under these conditions.
me, but it will lower the freezing point\of-the mixture.

eicing/Anti-Icing

ng is performed when fréezing precipitation is taking place (active frost,
arried out to remove thé .frozen contamination on the aircraft surfaces.

A two-step progess is common during active freezing precipitation. Th
hosen to achieve'the desired Holdover Time, which is dictated by the outs
second step'shall be performed before the first step fluid freezes; if nec
a-by-area-The second-step fluid shall be applied in such a way that it resul
n layer.of anti-icing fluid on the treated surfaces. It is the responsibility of
ntamipation has been removed from the treated surfaces before applying

ns, available equipment,

ntamination at the same
ti-icing is performed with
hen thickened fluids are
particular treatment, as
sed for deicing/anti-icing
s the needed protection.
ated by the outside air
cases, be lower than the
The stronger mix will not

freezing drizzle/rain, or
After deicing, a second,

anti-icing fluid shall.he“applied to protect the relevant surfaces while the freezing precipitation
continues to take placel

e correct anti-icing fluid
bide air temperature and
essary, the second-step
Is in complete coverage,
the Deicing Operator to
he second-step fluid.

NOTE: Anti-icing treatme

e (the Holdover Time).

The selection of the correct antl |cmg ﬂUId therefore strongly depends upon the likely time between deicing/anti-icing
the aircraft and takeoff. If the Holdover Time of the anti-icing fluid is exceeded, the aircraft will need to be deiced
and anti-iced again.

NOTE:

Under no circumstances should an anti-icing treatment be applied to an aircraft that has already been anti-iced.

It must first be deiced again to remove the original anti-icing fluid before a further anti-icing treatment is applied.

A.9 TE9: DEICING/ANTI-ICING BY FLUIDS - PROCEDURES IN GENERAL

A.9.1
e The critical aspects
[ ]

The general deicing

At the end of this section, the trainee should be able to describe in detail:

of the deicing process

process

The special care required for deicing composite aircraft wings
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The general process for using anti-icing fluids effectively
When Type | fluids may be used for anti-icing an aircraft
What Type I, lll, and IV fluids are designed to do

e The limitation of anti-icing fluids in terms of the time between aircraft treatment and takeoff (Holdover Time)

A9.2 The Critical Aspects of the Deicing Process

Ice, snow, slush, or frost may be removed from aircraft surfaces by heated fluids, mechanical methods, alternate
technologies, or combinations thereof. Heavier accumulations require the heat of the fluid to break the bond between the
frozen contamination and the structure, and the hydraulic force of the fluid spray is then used to flush it off of the surface.
For normal deicing of an aircraft, fluid should be sprayed such that the temperature of the fluid mix at the nozzle is at least

60 °C (140 °F). For maxYmurm effect, fluids shall be applied Close to the surrace of the SKin to minimize heat loss. The heat

of the fluid effectively me
method may vary as my
settings.
A.9.3 The General

During deicing (and ant
When removing frost, a
pattern available, thus

minimal amount of fluid
flush off deposits and m
adopted will depend on

general, the heavier the
efficiently from the aircraft surfaces.

Its any frost, as well as light accumulations of snow, slush/sleet, and ice..C
ch as the winter weather does. The procedure must be adapted according

Deicing Process

-icing), moveable aircraft surfaces shall be in the position specified by tk
nozzle setting giving a solid cone (fan) spray should be used. This ensu
retaining the maximum heat in the fluid. When the hot fluid is applied clo
will be required to melt frozen contamination. When removing snow, a ng

the equipment available and the depth and\type of snow (e.g., light and d
accumulation, the heavier the fluid flow that will be required to remo

For light deposits of bot

it will be possible to use|the heat of the fluid, combined-with the hydraulic force of the fluid spray,

flush off snow. Wet sno
of a high fluid flow will

wet and dry snow, similar procedtres as for frost removal may be used.

is more difficult to remove than dry snow, and unless the accumulation is
e more effective. A heavy accumulation of snow will always be difficult

hoosing a correct spray
to the situation and local

e aircraft manufacturer.
res the largest droplet
se to the aircraft skin, a
zzle setting sufficient to

nimize foam production is recommended (notethat foam can be confused as snow). The procedure

ry or wet and heavy). In
e snow effectively and

Under certain conditions,

tp melt and subsequently

relatively light, selection
to remove from aircraft

surfaces and large quanfities of fluid may be-censumed in the attempt. Under these conditions, seripus consideration should

be given to manually re

Heating the fluid is very
makes use of the high t
spot at an angle of less t
through the metal in all
the ice to the aircraft su

oving the bulk of-the snow before performing the fluid deicing procedure.

important when removing ice, as is the pressure of the spray to break th
hermal conductivity of metal aircraft skin. A stream of hot fluid is directed
han 90-degrees until the aircraft skin is exposed. The aircraft skin will then {
directions, raising the temperature above the freezing point and thereby &

e ice bond. The method
at close range onto one
ransmit the heat laterally
reaking the adhesion of

face. By repeating this procedure a number of times, the adhesion of a la
hoan hn 'Flllol—\cﬁl nFF \Antl—\ aithar a1} |n\nl OF hiah flo

AL
TT—CTtric gt ||uvv

ge area of ice (or snow)
depending on the amount of
accumulation. Non-metallic surfaces (composites) have a lower heat transfer capability than metallic surfaces. Deicing
may take longer, and more fluid may be needed as heat is not as effectively transmitted through the wing surface.

can be broken. The cohtaminration—ean—then-be

oot T

When the presence of frost or ice is limited to localized areas on the surfaces of the aircraft and no Holdover Time is likely
to be required, only the contaminated areas will require treatment. Deicing to remove local area contamination can only be
performed when no precipitation is falling or expected. This contamination will generally be found on the wing and/or
stabilizer leading edges or in patches on the wing and/or stabilizer surfaces. A heated fluid and water mixture suitable for a
one-step procedure shall be used, and the treatment shall be symmetrical (e.g., both wings must receive the same
treatment). The treatment and removal of contamination must be checked by a trained and qualified person, and the Pilot
in Command must be informed of the procedure using words such as, “wing local area deicing only, Holdover Times do not
apply.” It is the responsibility of the Deicing Operator to ensure that the treatment is performed symmetrically and that all
frozen contamination has been removed.
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A94 The General Anti-Icing Fluid Application Strategy

Anti-icing fluid shall be applied to the aircraft surfaces (assuming that they have already been deiced and are clean of any
ice, snow, frost, or slush) if it is anticipated that there will be active precipitation that will accumulate on the aircraft before
takeoff. For effective anti-icing, an even layer of sufficient thickness of fluid is required over the prescribed aircraft
surfaces. Two anti-icing procedures are recognized, which to use will depend on the severity of the weather conditions. The
types of fluid referred to in this section are described in detail in TE8. All fluid types are and can be used as both deicing
and anti-icing fluids. It is very common within the industry to refer to Type I fluids as deicing fluids and Types II, 1, and IV
as anti-icing fluids, based upon one way that they commonly used; it is, however, not technically correct.

A.9.41 Use of a Type | Fluid for Anti-Icing

Type | fluids are generally designed to be used for the cost-effective deicing of aircraft. They are diluted with water to have
a freezing point at least 10 °C (18 °F) lower than the outside air temperature, and they are then heated to at least 60 °C
(140 °F). For Type | fluigs C (140 °F) at the nozzle
shall be applied. If therg]is active precipitation, a Type | fluid will provide a limited Holdover Time; $pecified in the Holdover
Time guidelines publish¢d by the FAA or Transport Canada. In conditions of active precipitation, tHe use of Type | fluids for
anti-icing is most commpn when there is very little time between fluid application and takeoff (“spray and go” operations).

a-minimum-of 1 L/m? (0264 gal/m2) with-atemperature-of atleast 60-°

rercort —cr

A.9.4.2 Use of a Type Il, Type lll, or Type IV Fluid for Anti-Icing

Type II, 1ll, and 1V fluids gre specifically designed and manufactured to provide extended anti-icing grotection time (Holdover

Time). Under conditions
become re-contaminate
they must have a freezir
unheated Type I, lll, or
are not required for anti
gun should be adjusted

The fluid application proj

departure time as operationally possible in order to utilize'the maximum Holdover Time availab

anti-icing (and deicing),
I, I, and IV fluids, the ¢
of horizontal surfaces. F
(0.264 gal/m?). The anti
the uniformity, all horizg
not flow evenly over wir
that they are properly cq

When applying the anti-i
the first step fluid and ¢
exceedance of the Hold

of active freezing precipitation, these fluids must be)used to ensure that
0 prior to takeoff. These fluids can be diluted with-water to either a 75% o
g point at least 7 °C (13 °F) lower than the outside’air temperature. For lon
IV fluid should be used. The high fluid pressures and flow rates normallyj
ticing and, where possible, pump speeds should be reduced accordingly.
to provide a medium spray.

cess should be continuous and as short as possible. Anti-icing should be ¢

moveable aircraft surfaces shall-be in the position specified by the aircraft
orrect amount to use is indicated by fluid just beginning to run off of the le
or fluids which form a mere static fluid layer, the minimum quantity requirg
ticing fluid shall be distributed uniformly over all surfaces to which it is ap
ntal aircraft surfacés shall be visually checked during application of the fl
g leading edges,-horizontal and vertical stabilizers. These surfaces shou
ated with fluid:

Cing fluidhas’a second-step in a two-step process, use a spraying technique
rovides ya sufficient amount of second-step fluid. Where either re-contan
pver/Time occurs following the initial treatment, both the first and second

@ deiced aircraft will not
50% concentration, but
ger anti-icing protection,
associated with deicing
The nozzle of the spray

arried out as near to the
e from the fluid. During
manufacturer. For Type
ading and trailing edges
d will typically be 1 L/m?
plied. In order to control
Lid. Anti-icing fluids may
d be checked to ensure

which completely covers
ination of the aircraft or
steps shall be repeated.

The Holdover Time pro

ided by the anti-icing fluid should be equal to or greater than the estimat

d time from the start of

anti-icing to the start of takeoff. Aircraft shall be treated symmetrically; that is, the left-hand and the right-hand side shall
receive the same and complete anti-icing treatment. Aerodynamic problems could result if this requirement is not met. Local
area anti-icing is not permitted.

Anti-icing fluid may be applied to aircraft surfaces at the time of arrival (preferably before unloading begins) on short
turnarounds during freezing precipitation, and on overnight-parked aircraft. This will minimize the accumulation of
contamination prior to departure and often makes subsequent deicing easier. This procedure has a potential risk of building
fluid residues and is not recommended to be performed continuously. Upon receipt of a frost, snow, freezing drizzle, freezing
rain, or freezing fog warning from the local meteorological service, anti-icing fluid may be applied to clean aircraft surfaces
prior to the start of freezing precipitation. This will minimize the possibility of the precipitation bonding to the surfaces or
reduce the accumulation of frozen precipitation on the surfaces and facilitate subsequent deicing. The time factor must also
be taken into account when considering these procedures (e.g., it may be worthwhile for turn-arounds and short stops, but
overnight stops should be considered carefully).
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NOTE: This short turnaround or overnight anti-icing treatment shall not be considered a full deicing/anti-icing treatment
sufficient for aircraft departure. It is only used to help make the subsequent deicing/anti-icing treatment of the aircraft
easier. Full deicing and anti-icing must take place as usual, together with appropriate use of Holdover Times.

A.10TE10: BASIC CHARACTERISTICS OF AIRCRAFT DEICING/ANTI-ICING FLUIDS

A.10.1

At the end of this section, the trainee should be able to describe in detail:

The three safety requirements of deicing/anti-icing fluids

The difference between Type | fluids, and Type II, lll, and IV fluids

Why deicing/anti-icing fluids are the most common way of removing and preventing frozen contamination on an aircraft

The colors of the dif
The unusual charac

e The two basic ways

A.10.2 The Use of Ai

Any ice, snhow, slush,
deicing/anti-icing fluids.
(ADF) is the most comn

Widely applicable to

Easy to deploy

e Good industry stand

While the fluid is used t
aircraft for takeoff. This
ADF must be able t

ADF must be able t

erent deicing/anti-icing 11uid types

feristics of anti-icing fluids, and what precautions should be taken when us
that deicing/anti-icing fluid performance is characterized

rcraft Deicing/Anti-Icing Fluids

or frost on aircraft wings must be removed beforé flight, and this is
Other techniques (brooms, ropes, infra-red, etc,).ean be used, but the use

on method. This is due to their use being:

any aircraft type

ard methods are available fordeicing operations

D remove frozen contamination, the fluid itself must not compromise the s
eads to the three safety aspects of ADF:

b remove frozen contamination from an aircraft (deice).

b keep an aircraft free of frozen contamination until the aircraft takes off (a

ADF must not compromise the aerodynamics of an aircraft during takeoff. This means that

to have an acceptaljlylow impact on the aerodynamics of the wing, in strict conformance with

g

ing them

mainly achieved using
of aircraft deicing fluids

bfe aerodynamics of the

nti-ice).

the fluid must be proven
ndustry standards. Most

of the fluid should shear off of the wing during the takeoff roll and rotation

A.10.3
[ ]

Type | fluids are “un

Deicing/Anti-Icing Fluid Information and Fluid Types

thickened” and orange in color.

Types Il and IV fluids are “thickened” using polymers. This results in these fluids staying on the surfaces until takeoff.

They absorb incoming precipitation within the Holdover Time for the weather condition, keeping the aircraft free from
frozen contamination. Type Il fluids are yellow and IV are green. Fluids containing polymers may result in dried-fluid gel
residues if the aircraft is not regularly cleaned, or if a two-step process (with the first step being deicing with a Type |
fluid) is not carried out thoroughly. This is most susceptible to occurring when these fluids are used in a one-step

process.

Types |, 1, and IV are the most common fluids. There is also a Type IlI fluid which contains less thickener than Types

[l and IV and thus provides less Holdover Time. They are bright yellow in color and are rarely used.
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Figure A11 - The colors of the three most common types

@/‘Ug}

(I, I, and 1V left to right, respectively) of aircraft deicing/anti-icing fluids

For thickened fluids, the Holdover Time (HOT) is an estimate of the maximum time that the fluid will protect the airplane
before takeoff. If the HOT is exceeded before takeoff the airplane must undergo the whole procedure of deicing and

anti-icing again. Current
be treated with a secong
an anti-icing fluid. Whil
categorization of ADF i
laboratory conditions, ag

Table A1 - Aircraft deicing fluid (ADF) categorization

| layer of anti-icing f|UId and be deemed safe It must flrst be deiced befor(
e HOT guidelines/tables provide information over a wide range af-con
5 done using “Water Spray Endurance Time” (WSET) values obtained u
shown in Table A1. The WSET process is described in more detail in A.1

eeded, the aircraft cannot
b another treatment with
ditions (see TE11), the
nder carefully controlled
0.6

. - . Primary Performance kaboratory Endurance Tjmes, Minutes
SAE Fluid Type Dgsignation Criteria WSET Endurance | HHET Endurance

Type | (orange) Efficient deicing \More than 3 More than 20

Type Il (yellpw) Anti-icing More than 30 More than 240

Type Il (bright yellow) Anti-icing More than 20 More than 120

Type IV (grden) Anti-icing More than 80 More than 480

Note: Water Spray Endurance Time (WSET) and High Humidity Endurance Time (HHET) test results are determined in a laboratory under closely

controlled fconditions using test methods as described in AMS1424 and AMS1428 and standards mentipned therein.

A.10.4  The Typical P

A generally applicable n
two-step procedure:

e Step 1: Deicing - Th
fluid, diluted to a p

rocess for Deicing-and Anti-Icing of Aircraft

hethod for ensuring the safe takeoff of aircraft during very snowy or icy ¢

s removes the frozen contamination from the aircraft. Deicing is commonly
bint_well above the freezing point of the outside air temperature, and ap

pnditions is to perform a

carried out with a Type |
plied hot [at least 60 °C

(140 °F) at the nozk

necessary area by area.

le=of the Spray- hngri]_ The second cfnp shall be pnrfnrmnrl before the

irst step fluid freezes if

e Step 2: Anti-Icing - Anti-icing fluid is then applied to a contamination-free aircraft to “keep it clean” during the HOT of

the fluid.
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A simple flow diagram of a two-step process is shown in Figure A12.

Ice contaminated aircraft

Deicing (e.g. Type I)

|

Anti-icing (e.g. Type II, Ill or 1V)

'

Takeoff within fluid HOT, fluid shears off the wing

Eigure A12 - Example of fluid application

A.10.5 Understandin

A.10.5.1 The Simple

Deicing and anti-icing flgids are similar in that the major component of these products'is a chemicg

point of ice or snow. Tk
excellent freeze-point dg
and must be used with @
to heat these fluids if us

The two fluid categories
e Typel: These are

supplied as concen
mixtures are norma
60 °C (140 °F). Whi
dilutions do not give

Types II, Il and 1V:

u
of the need to melt i{‘e and snow with enough glycol, and.the cost effectiveness of the operation

j the Technology of Deicing and Anti-Icing Fluids

Concepts

e usual chemicals used for these products are propylene glycol and eth
pressant properties and good environmental profiles;However, ethylene g

bd for deicing. For anti-icing they can be applied:eold once the aircraft is ¢
unthickened (Type I) and thickened (TypesJl, Ill, and IV) can be contrast
thickened glycol-based fluids, diluted with water before use, which all
rates containing 80 to 92% glycohwith around 8 to 20% water and other

ly sprayed on the aircraft by deicing trucks, with a minimum temperature

e this is an efficient way t0 remove frozen contamination from the aircrs
much anti-icing protection in active icing conditions.

These fluids are also.glycol-based and are usually supplied as products w|

water plus other ad
not only makes the

is then capable of a
reaches a point wh
prevent icing is kn

A.10.6  The Properti

ditives. The key additional ingredient in these formulations is a polymer
roduct more-Viscous in nature but also maintains a fluid layer on the aircra
sorbing mefe freezing precipitation for a length of time before (by bei
re it may-also freeze. The time between the fluid being applied and
wn as the Holdover Time (HOT).

| that lowers the melting
ylene glycol. Both have
ycol is toxic to mammals

aution. To melt and remove frozen contamination already settled on the aifcraft it is also necessary

ean of contamination.
bd as follows:

bws an efficient balance
Type I fluids are usually
hdditives. Diluted Type |
at the spray nozzle of
ft, these heated Type |

th 50% glycol, and 50%
hickener. This material
t. This thick layer of fluid
ng diluted) it eventually
its eventual failure to

Newtonian fluids are liquids that behave in fairly predictable ways. Water and oil show patterns of flow and response to
pumping that are easy to understand. The more force used to push them, the more resistance is encountered. The same is
true of most paints. Once applied to a vertical surface, they continue to flow and can form a pattern of drips below the

brushstroke.


https://saenorm.com/api/?name=b2c5f918c9801d5d65ae7b8c60daa173

SAE INTERNATIONAL AS6286™B Page 62 of 270

In contrast, there are also non-drip paints. When this material is pushed with a brush, it changes from being very stiff in its
structure, to being able to flow and cover surfaces. However, once the paint is no longer being worked with the brush, it
becomes stiffer in structure and does not drip as readily. This ability to flow under a shear force but to regain structure after
the shear is removed is an example of a fluid that is non-Newtonian. It is also called shear-thinning or pseudo-plastic - it
becomes thinner (less viscous) under shear stress. The application of these principles to aircraft deicing and anti-icing
fluids now becomes clear.

Type | fluids - As unthickened fluids, they are Newtonian, and can be pumped and sheared with no deleterious effect
on their performance.

Type Il, 1ll, and IV fluids - The ability of thickened fluids to be sprayed and to regain their structure when on the aircraft
is obviously an advantageous property, regaining viscosity ensures a good thickness of the fluid layer, giving it the
ability to protect the aircraft during the Holdover Time (HOT). However, precautions must be used in the handling of
these fluids. If too much shear is applled to thickened fluids during offloading of tankers transferrlng between tanks,
truck filling and finafhy antially lost. In addition,
heating them for a Id degraded performance.
Always follow the fly

ng time or contamlnatlng them W|th other chemlcals or rust may also lead(g
id manufacturer’s recommendations.

A.10.7  Characterizing Deicing and Anti-lcing Fluids

It is clear from the foregging discussion that the deicing and anti-icing fluids are a critical part of the gbility to ensure a “clean

aircraft” on takeoff. It is| therefore unsurprising that much effort has gone inte~methods to chara
aspects of these fluids.

Fluid users should make sure that the fluids meet all the requirements of AMS1424 and AMS1428

While most tests in thg two standards AMS1424 and AMS1428 “are similar in nature (corrosio
effects), the thickened fluids undergo more testing due to thecomplex nature of non-Newtoni
manufacturer can use different chemistry and formulation methods to achieve the desired propertig
performance-related rather than chemistry-related. The two,key performance tests that are applie
are:
a. Fluid characterizatign by the Water Spray Endurance Time (WSET) Test

A Type Il fluid must have a minimum endurafice’ of 30 minutes in a WSET measurement by defini
have a minimum of 80 [minutes in a WSET test (see Table A1). The WSET process consists ¢
aluminum plate at an angle of 10 degrees;-spraying a controlled amount of water onto the surface
measuring the time takgn for the advaneing front of frost on the plate to move past a line drawn 2.
this procedure is well-qontrolled,thie repeatability and reproducibility of this method are very
characterization of the gndurance.time of fluid and hence its classification.

b. Aerodynamic acceptance by fluid elimination

cterize the performance

(see 4.5 c).

n, stability, compatibility
an fluids. As each fluid
s, the testing is primarily
d to the thickened fluids

tion. Type IV fluids must
f covering with fluid an
of the fluid at -5 °C, and
4 cm down the plate. As
jood, allowing accurate

The balance of properties that is needed for thickened Type Il, Ill, and IV fluids is that they must endure (give a defined
WSET) and that a specified amount must also be eliminated from the wing of the treated aircraft at the point of
rotation (VR, see Figure A13). The maximum amount of residual fluid that can remain on the aircraft is established. As the
fluid flows off, there is a direct correlation between what is known in aerodynamics as the Boundary Layer Displacement
Thickness (BLDT) and the lift loss caused by the presence of the fluid. Each fluid is tested to ensure that its use will not
result in a greater lift loss (in terms of measured BLDT) than the accepted standard. This is known as the Aerodynamic
Acceptance Test, AS5900, also often called the flat-plate fluid elimination test.

These two key performance measures ensure that both lifetime of the fluid before freezing and the ability not to interfere
with aircraft aerodynamics are well defined for all qualified fluids.
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A1

A111
e The general handlin
e The Quality Control
e Pumping and heatin
A.11.1.1  General Flu

Fluid handling is an i

;

Normal rotation

Liftoff

v

Figure A13 - Aircraft takeoff profile

At the end of this section, the trainee should be able to describe in detail:

TE11: TYPES OF FLUID CHECKS REQUIRED AND THE EQUIPMENT FOR DOING THIS

g and storage requirements of deicing/anti-icing fluids
checks to be performed on deicing/anti-icing fluids
g plus storage tank requirements

d Handling and Storage Notes

portant part of the deicing operational process. The fluid must be req

heated, and used with the same level of quality and care throughout all processes. Fluids are des
at the right time. They need to deice and anti-ice effectively, and then*to shear off the aircraft at t
requires a balance of prpperties that such fluids are designed to provide if they are handled and trg
manufacturer’s instructipns. Failure to handle these complex flyids with care may result in damags
in expected performance.

As these formulations of deicing/anti-icing fluid are unigque to each manufacturer, it is recommende
in storage or vehicle tanks, as the fluid chemistries.may not be compatible. For fluid acceptance at

to check that the fluid d
product specified in thq
checked. Make sure th
and the concentration g
delivered container or r
checks for each fluid.

Verify each delivery (corn
shall include test resultg
manufacturer shall give

livered corresponds to thefluid ordered. Make sure that the brand name
delivery documents corresponds to the delivered fluid. Each container
pt the brand nameand the concentration of the delivered fluid correspo
f the storage or vehicle tanks. Before filling a storage tank or vehicle tank
pad tanker (each -separate compartment, if applicable) and perform t

tainer/tank truck) has an associated fluid certificate of conformity (C of C). 1
conforming to the three (four for thickened fluids) items listed directly belg
hssyrances on the condition of each container and/or bulk loaded delivery t

eived, stored, pumped,
igned to do the right job
he point of rotation. This
ated in accordance with
to the fluids and a drop

i that they are not mixed
delivery, it is necessary
and concentration of the
or road tanker shall be
nds to the brand name
take a sample from the
he usual Quality Control

'he C of C, at a minimum
w. Additionally, the fluid
anker trailer. This should

be through cleaning cer

ificatiomdocumentationm orprevious foad-documerntatior.

In the absence of these items (C of C and container/trailer status), the receiving organization shall perform the following

checks.
A11.2

A.11.2.1 Type | Fluid
[ ]
[ ]

Perform a refractive

e Perform a pH-value

Quality Control Checks to be Performed

Perform a visual contamination check

index check

check*

*Perform this check if it is suitable to identify contaminants in the fluid and/or detect degradation of the fluid.
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A11.2.2
.
e Perform a refractive
.

Perform a pH-value

Type II, I, and IV Fluids

Perform a visual contamination check

index check

check*

Perform a field viscosity check

*Perform this check if it is suitable to identify contaminants in the fluid and/or detect degradation of the fluid.

The visual contamination check is to verify the correct coloring of the fluid and to look for any particles of dirt, rust, or
other substances that should not be in the fluid.

Refractive index is a W
“pent” (refracted) at an 9
the concentration of gly
correct freezing point 1
of refractive index meas
this is the easier check {

The pH check only ider|
to identify precisely with
pH of the fluid may in
contamination with othe

The viscosity test is tQ
example, a “falling ball”
sample taken should be
the result of the test. A
guidance on field viscos

NOTE: For more detail
AS6285.

Apart from quality testin
[ )

Different products s

Tanks shall be dedi

ay of measuring the concentration of glycol in water. Light passes from'a
ngle. Glycol and water have different refractive indices and measuring the

col in water for the sample. The correct water and fluid mixture’is n
or the fluid. This can also be directly identified with a freezing-point check
urements are readily available, with suitable field equipment:available (ha
0 make.

tifies if the fluid is neutral or slightly basic, as the products should be. Beg
pH paper, a laboratory test using electronic equipment may be more rep
dicate the presence of a problem with the storage tanks, the heating
[ materials.

identify if the viscosity of the delivered:fluid is within tolerances. This ma
test, a Brookfield viscometer, or a flow cup. For the “falling ball* test, the
as close as possible to the referenge fluid, and air bubbles should not be
ways conduct a laboratory testLif the field test is not reliable. Refer to th
ty testing and equipment for.théir particular fluid.

bd advice on Quality Gontrol checks of fluids from receipt of deliveries to

j, there are some. basic rules to follow for the storage of fluids:
nall not be mixed without additional qualification testing.

cated,to’'the storage of the deicing/anti-icing fluids used.

r into the mixture and is
efractive index indicates
cessary to obtain the
of the mixture. As tables
nd-held refractometers),

ause this is very difficult
esentative. A change in
conditions, or possible

y be performed with, for
fluid temperature of the
present as they change
e fluid manufacturer for

use on aircraft, consult

Storage tanks shall
manufacturer.

e of a material of construction compatible with the deicing/anti-icing fluid,

and degrade thickened fluids.

shall be maintained

Tanks shall be conspicuously labeled to avoid contamination.

to standard or replaced.

as specified by the fluid

Care should be taken to avoid using dissimilar metals in contact with each other, as galvanic corrosion may take place

Tanks shall be inspected annually for corrosion and/or contamination. If corrosion or contamination is evident, tanks
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To prevent corrosion at the liquid/vapor interface and in the vapor space, a high liquid level in the tanks is recommended.
Corrosion can occur as water evaporates from the fluid onto the tank walls, leaving behind the anti-corrosion agents in
the fluid.

The storage temperature and time limits shall comply with the manufacturer’s guidelines.

e The stored fluid shall be checked routinely to ensure that no degradation or contamination has occurred.

A.11.3  Pumping and Heating, Storage Tanks

Deicing/anti-icing fluids can degrade when exposed to excessive mechanical shearing. Therefore, only compatible pumps
and spraying nozzles shall be used. The design of the pumping systems shall be in accordance with the fluid
manufacturer's recommendations. Dedicated transfer lines shall be conspicuously labeled to prevent contamination and

shall be compatible with

the deicing/anti-icing fluids to be transferred.

Deicing/anti-icing fluids
may cause undesirable
cause a reduction or ingG

Types Il, lll and IV arg
cold-soaked areas of th
prevent the formation of]

The fluids shall be chel
Prolonged or repeated |
degradation of the fluid.

Any of the following situ

o Low fluid consumpti

e Trucks being in star

e High temperatures i

e High temperatures i
The storage of fluids ¢
1 m® containers, barrel
the operation. Heating g
the fluid before sprayir]
requirements set for th

shall be heated according to the fluid manufacturer’s guidelines. et
aerodynamic effects. For Type II, lll, and IV fluids, thermal exposurg
rease in fluid viscosity, leading to lower Holdover Times or poorer;aerodyn

normally only required to be heated when used for deicing“or for “spq
b aircraft. When used for anti-icing they are normally applied’cold, either g
ice.
cked periodically. Caution must be taken to avoid.unnecessary heating
eating of fluids (directly or indirectly) may resultin loss of water, which cz
ptions, or a combination of them, can_aceelerate the fluid performance deg
ol

dby mode with heating systems on for extended periods of time
h fluid tanks
h water tanks, which are in direct contact with the fluid tank (no insulation
an be dong-in a variety of ways, large stainless steel (acid-proof or|
5, etc. The _storage procedure should be chosen according to the scope
f the fluid" in the storage tanks depends on the equipment in use. If the ¢

g, then heating the fluid in the tanks may be unnecessary. The heati
p (floid. Annual visual examination of all tanks must be performed. Stainl

ype | fluids, water loss
and/or water loss may
amics.

t” or local anti-icing on
n de-iced surfaces or to

bf fluid in vehicle tanks.
n lead to a performance

radation:

between tanks)

plain steel) containers,
and amount needed for
equipment directly heats
ng must fulfill any other
pss steel (or acid-proof)

tanks must be visually exammned annually, but more in-depth checks and tests, such as Non-Destructive Testing (NDT),
may not be necessary on an annual basis. The testing periods should be conducted according to the container
manufacturer recommendations or standards set for the deicing operation (reference SAE). Records must be kept for all
examination/inspection/checks/tests of tanks and stations.
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A.12  TE12: DEICING/ANTI-ICING EQUIPMENT OPERATING PROCEDURES

A.121 At the end of this section, the trainee should be able to describe in detail:

The types of safety and emergency precautions that must be taken with deicing vehicles
The operation of filling stations
The need to be clear in communications with the flight crew

Equipment use and spray alternatives

That deicing vehicles come in many different variations and must be understood in great detail

The possible need tp collect data on spraying operations

The basic vehicle components

) ent and “before-use checks”

Typical safety equi

A.12.1.1  Variations df Deicing/Anti-lcing Vehicles

The primary function of the vehicle is to apply deicing/anti-icing fluid from_variable heights to the

driving around the perimeter of the aircraft. There are many different vehicles on the market. Th
small to large, from opern basket to closed cabin, from fixed spray nozzles to extended-boom nozz
to fixed units, either ong- or two-man operated, etc. The vehicles havebeen developed for specific
Some airports only serve smaller aircraft and do not need the large-capacity vehicles, and vice V|
variations in fluid use a$ well. Some have electrical heating,.and some have combustion burner
before spraying. Some yehicles have a three-tank version, with Type |, Type ll/lll/IV, and water sto
others have only one or|two tanks with pre-mixed fluid. The’vehicles’ design concept has been t
of one particular operafor and operation. One aspect-that is the same for all vehicles is that
specific training before use. Certain manufacturers-provide special equipment for underwing sp
a man-lift device, the vehicle cannot be operated without proper training.

A.12.2  Equipment S4fety Precautions

Deicing vehicle operation involves many.aspects where safety precautions must be noted. Some

use of hot fluids, the high pressureef-the spray, large and heavy vehicles moving around aircraft
when using the boom apnd maneuvering, communication between the sprayer and the driver

sometimes poor visibilify while\spraying, and the use of safety harnesses, among other things
should be performed in a ‘manner that the next user of the vehicle can continue without any|

surfaces of aircraft while
pse vehicles range from
les, from movable units
tasks at specific regions.
ersa. The vehicles have
5 that heat the fluid just
red separately, whereas
o fulfill the requirements
lifting devices require
raying. Even if this is not

pbf these aspects are the
when filling the vehicle,
where applicable), the
The use of the vehicle
doubts about the safe

performance of the vehicle2Any discrepancies shall be noted and communicated, and measures g

hall be taken to indicate

to other users that the vehicle may not be usable or that the use is limited.

The vehicle should be checked for proper operation before use. The basic operation shall be verified, and discrepancies

noted. The different systems used on the vehicle should be checked for proper performance, e.g.,

fluid quantity indication,

burner for fluid heating, and other similar elements that have to do with the proper operation of the vehicle. Additional
equipment shall be checked and located (e.g., safety harnesses, hearing protectors, fire extinguisher). The vehicle should
be checked for all fluids needed when in use (e.g., windshield washing fluid, fuel, etc.). Note that the vehicle is usually
used in areas where space is limited, where visibility can be limited, and where the surface is slippery due to ice or the mix
of fluid and water on the ground. It is recommended to test the brakes before approaching the aircraft to verify how slippery

the surface is and in general to test the performance of the brakes.
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A.12.3  Emergency Requirements

A certain amount of emergency equipment is mandatory for a deicing vehicle to make sure that some particular situations
can be solved or prevented. The emergency system must contain an emergency stop/emergency shut-off system at key
points around or in the vehicle, an emergency lowering system for the boom, a fire extinguisher, and systems to prevent
any overheating, overfilling, or overpressure in the deicing fluid system. A way of communicating must be in place in
order to be able to resolve situations with the person in the basket or cabin. The operation and monitoring of these
systems shall be included in the training, and each different vehicle requires similar comprehensive types of training.
A.12.4  Operational Use of Equipment and Quality Control

There are some limitations on the use of deicing vehicles. These limitations refer, among other things, to the maximum
wind velocity with the boom elevated, operational speed during deicing/anti-icing, movement velocity of the boom, load
capacity of the basket/cabin, spray pressure, and heat of fluids. The vehicle boom extensmn must be in proportion to the

average aircraft service,

operation, controls, morjitoring devices and displays, lights, speeds, warning devices, braking, an
also need labeling at pll appropriate areas, such as hoses, fluids, filling ports, instructional
different hoses and filling ports is important so that no confusion can existwhen performing deicing &
Since some operators Yise uncolored deicing/anti-icing fluids, this aspect is even more importa
performed periodically for thickened fluid to verify that the vehicle*(pumps, nozzles, etc.) do not
the fluid when sprayed. [There are many variables to consider and:to note when using the vehicle.
to make sure that all fupctions are working and that they havedbeen appropriately maintained. A
shall be developed, an§l maintenance recorded by the.company performing such service. If
this service, then a verification of the performance should be recorded. The quality control als
of the fluid used (visual

Many vehicles have temperature measurements ffom the tank but temperature at the nozzle
minimum temperature of 60 °C (140 °F) must be maintained for Type |/water mix used for anti-icing.
of 50 °C (122 °F) must|be maintained for (undiluted Type I, lll, or IV fluid used in the procedure
Prevention for Cold Sogked Wing Areas.\The vehicle may also be able to provide data for the cus
event. Minimum parameéters shall besrecorded, such as the date, aircraft deiced/anti-iced, fluid u
and Holdover Time starfed. Additiofal-data is usually collected and thus also provided.

Filling Stations

height is between 13 to
may not always extend
haining distance. It must
d to the aircraft surface.
ments shall be referred

system, visibility during
I steering. The vehicles
plates, etc. Labeling of
nd anti-icing separately.
nt. Spray tests must be
Hegrade the viscosity of
is up to each operator

[
J\maintenance schedule

he operator has leased
o includes a verification

nd refractive index/freezing.point) and a verification of the fluid temperatire.

shall also be verified. A
A minimum temperature

defined as Local Frost
fomer after each deicing
sed, any dilutions used,

Each filling station is designed to serve the particular vehicles in use. The filling of fluid can be perf]

prmed by an automated

system that controls the level of fluid in the vehicle tank or manually, either with separate containers or by filling through
manholes. It must be noted that all hoses, containers, and filling ports (including manholes) shall be marked with the
appropriate label of fluid contained. Care should be taken to prevent fluids being mixed together. Application equipment
shall be cleaned thoroughly before initially being filled with deicing/anti-icing fluid in order to prevent fluid contamination.
Deicing/anti-icing fluid in trucks shall not be heated with a combustion burner in confined or poorly ventilated areas.
The heating of fluids in containers/tanks may be performed electrically, or they may not be heated at all (anti-icing fluid
is generally not heated). Cold fluid can be filled in the tanks if the vehicle is equipped with a burner that heats the fluid
before spraying. Thickened fluid is not heated in either the vehicle or at the filling station unless used diluted as a deicing
fluid.

The amount of fluid and the fluid temperatures both for the filling station and vehicles should be monitored in order to
secure a sufficient amount of and sufficiently heated fluid when needed. The operation of the filling station shall be
included in the training, and all necessary precautions shall be noted.


https://saenorm.com/api/?name=b2c5f918c9801d5d65ae7b8c60daa173

SAE INTERNATIONAL AS6286™B Page 68 of 270

A.12.5  Equipment Communication Requirements

The deicing vehicle needs to have an appropriate communication system that is suited for the operation in use, e.g., VHF,
UHF, mobile phone, etc. A two-way communication needs to be established between the vehicle and the aircraft (or the
coordinator). This communication needs to be performed via VHF-radio. The radio needs to be approved for use for
aviation frequencies. An intercom communication (or similar) needs to be established when two persons are operating
the vehicle. The external noise should be noted (e.g., aircraft engines) when using a headset type communication in open
basket vehicles. External noise can disrupt the communication and care should be taken to avoid the deicing operation
continuing with misleading or no communication at all. When two or more vehicles are deicing an aircraft, other
communication possibilities may be considered between these vehicles. Communication between vehicles is needed in
order to verify proper treatment and procedures. The chain of communication depends on how the particular winter
operation is planned and performed. Some use a coordinator (or team leader) for all the communication between the
aircraft while others perform the communication from each vehicle. Certain airports have separate frequencies for different
areas of deicing operation. The communication equipment must be suited for the local setting and the personnel trained
accordingly.

A.12.6  Equipment Flyiid Use and Spray Alternatives

There are many variatiohs in equipment design, capability, and operability. The variations-impact hpw the deicing/anti-icing
fluids are stored in thg vehicle and how they are sprayed. Basically, either the(fluids can b pre-mixed before use,
or a proportional mixing pystem will mix the appropriate solution of product fluid and Water according to selection. Thickened
anti-icing fluids are not generally mixed with water, but some operators do use these fluids diluted as deicing fluid. These
differences are mainly dependent on what particular need each operator has-and how local operatjons are set up. Vehicles
using pre-heated fluid should monitor the temperature. Vehicles using burners should verify the cprrect temperature while
spraying. Note that when the vehicle has not been in use for some time, it:may take longer to achievé the proper temperature
at the nozzle.

Where fluid tanks are heated, there is normally a need for insulation, as the heat loss from a fullftank should not exceed
1 °C/h. The heating of dijuted Type | mixture can also generate-heat that can be absorbed by the thickened fluid. This should
be monitored so that thg temperature does not rise too high.

The fluid flow depends ¢n the particular fluid used and ;the equipment in use. Generally, a flow fate of 20 to 100 L/min
may be used for thickened fluids. The requirementvis that the viscosity loss is minimal after| pumping and spraying
to avoid degrading the fluid below the minimum viscosity. The pumps, lines, and nozzles should be such that minimum
viscosity loss is achievdd after spraying. The:appropriate spray pressure and flow rate depends largely on elements such
as the type and amount of contamination oh the aircraft surfaces, wind conditions, temperature of the fluid, spraying
distance, etc. Generally] a 50 to 275 L/min flow rate at a pre-nozzle discharge pressure of 650|kPa with the boom fully
elevated will be suitableffor any deicingiask. However, guidance on pressures and flow rates should also be confirmed with
the fluid manufacturer fQr best results:

To perform an effectivg deicing operation, the deicer should have full control over the movenient of the nozzle. It is
necessary for the nozzlg¢ fo\be able to vary the pattern between a cone shape and a solid stream, and the flow rate from
minimum to maximum. [The’ system should be able to indicate any mixing problems or be designed so that the mixture
would become stronger instead of leaner if something fails (the mixture “fails in a safe manner”). It is to the responsibility
of the operator to make periodic and daily checks of the fluids, as well as visual checks according to current standards
and recommendations, to make sure that correct mixtures are used. The deicing fluid and water in the lines may
freeze in cold temperatures. Purging the lines and filling them with a high concentration of glycol should eliminate this. In
turn, when deicing the aircraft after purging the lines, it must be noted that a certain amount of fluid needs to be sprayed
before the correct mixture is reached at the nozzle.
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A.12.7  Data Collection

To enable useful evaluation and follow-up of operator performance, a system for recording and controlling operations
should be established. The data encompasses general customer needs, and regulations require a record keeping of this
data. The data is usually computerized, and the system automatically records some parameters (e.g., mixtures, time of
deicing, and time of anti-icing, etc.) but these can alsobe recorded manually. Other details supplied to the system (e.g.,
flight number, aircraft type, areas treated, duration of operation, volume and type of fluid used, temperature, etc.) will
depend on the particular setting and vehicle system.

The data should be at hand, to be presented for the customer when requested. The data is also an invoicing requirement
unless otherwise settled between operators and airlines. There are different ways of providing and recording this data,
such as instant invoice capability or remotely via the coordinator or as a handmade receipt. Some airports also need
verification of where and how much deicing fluid has been used. This data should be recorded as seasonal information
and should not be needed on a daily basis. Some companies also require Internet-based recordkeeping for all deicing
events in order to fulfil—certain—aircraft cpnr\ifir‘ data analycic and rnpr\rﬁng, as well as the enera”y required event
information.

A.12.8 Basic Vehicle|Components

NOTE: The items listed are typically found on a deicing vehicle but may vary depending on modgl and manufacturer. For
further details, refer to the manufacturer’s documentation.

e Operator’s basket (¢ontaining spray guns, communication connections, basket controls, harnegs point, and lights) or

e Operator’s enclosed cabin (containing nozzle and boom controls, communication equipment, cabin movement controls,
optional truck moveiment controls) (one-man operation)

e Hydraulic boom
¢ Compartment (containing Donkey Engine, heater, andchydraulics)
e  Fluid pump
e Side gun (under-wirlg nozzle)
e Emergency boom controls

¢ Deicing fluid refill pdint

e Truck cab (containirjg heater controls, gauges, communication connections, and driving contrqls, etc.)

e Roof window

e Truck fuel tank
e Deicing fuel tank

e Boom locating point
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e Inspection hatches
e Beacon light

e  Fluid type (mix)

e Fire control

e Fire access point
e Fluid level gauges

e Heater exhaust outlet

e Ladder
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A.12.9  Typical De/Anti-lcing Vehicle Layout

Enclosed cabin deicing vehicle

Jp
61/
o @ > m ﬁ

Figure A14 - Typical deicing/anti-icing vehicles
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A.12.10 Safety Equipment

A.12.11 Before-Use Checks

Seat belt and/or fall protection equipment (e.g., lanyard and harness)
Eye/face protection

Respiratory protection (where required)

Weatherproof clothing

Gloves

Hearing protection

Safety footwear

Any additional equigment identified by regulations or carrier

Before operating the deicer, a walk-around check must be performed. Each of these items must bg operated and checked:

NOTE: Perform a manyfacturer recommended pre-operation user's check before operating the ur

Engine(s)
Boom and basket/cabin operation
Heater and pump operation
Nozzle and spray glin operation
Emergency and safg¢ty equipment

it.

A13  TE13: FLUID APPLICATION AND THE USE PLUS LIMITATIONS OF THE HOLDOVER TIME (HOT) TABLES

A.13.1 At the end of this section, the‘trainee should be able to describe in detail:

Details of the Clean|Aircraft-Concept

The main areas of theZaircraft to spray, and the general method of doing this

The key aircraft areas to anti-ice and the other important areas to deice/anti-ice
The general purpose of Holdover Time table guidelines and how to read them
The difference between generic and fluid-specific Holdover Time tables

The importance of using the correct dilution of anti-icing fluids when reading the appropriate Holdover Time table
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A13.1.1 The Clean Aircraft Concept and Fluid Use

The clean aircraft concept must be understood as an important and fundamental foundation for the safety of the flight. A
“clean aircraft” is considered to be one that is either totally clean or that has been cleaned of frozen contamination and
protected with qualified deicing/anti-icing fluids (which still protect the surface and are able to provide the necessary
aerodynamic performance). In addition, if there is any contaminated fluid on the surface, the aircraft must not be
misunderstood to be clean; the contaminated fluid must also be removed. Under no circumstances shall an aircraft that has
been anti-iced receive an additional coating of anti-icing fluid directly on top of the previous, contaminated fluid. If an
additional treatment is required before flight, a complete deicing/anti-icing process shall be performed. Subsequent anti-icing
only without the deicing step is not permitted. To be clear, any residues from a previous treatment that have “failed” (that is,

fluid protection failure) must be flushed off before anti-icing re-treatment begins.

A13.1.2

Areas to spray on aircrs

some aircraft types. The
fuselage. As a general r
edge towards the trailing
work towards the wing r
procedures, but at a min
need anti-icing. The low
sufficient freezing point

A.13.1.3  Aircraft Surd

For Type | fluid, a minin

Spray Areas

upper surfaces mainly refer to the wrngs tarls (mcludrng both srdes of th
ile, the deicing/anti-icing procedure should be performed from the top)dow

edge, and from the aircraft front to the back. On most aircraft, it is‘usual tq
bot. Specific areas to protect from re-contamination depend on the-aircraft
imum, the upper surfaces of the wings and the tail section shall be anti-iced.
er sides of the wings are not generally anti-iced with thickefed fluid, and Wising a deicing fluid with
buffer is recommended.

aces

um of 1 L/m? (0.264 gal.) with at least 60 °C (#40 °F) at the nozzle shall b

wing area is large and {he active precipitation is heavy, previously.deiced surfaces should be ch

deiced again before ant

There is no single rule f
is, however, generally rg
process of spraying the
then outwards from ther

After the fuselage is dei
place where deicing is f
leading edge to the trail
into gaps and balanced
removing grease from |
aircraft have wing tips Ig

br the order in which aircraft surfaces should be sprayed that can be appli

aircraft starting from the top_to'the bottom, etc., it is usual to spray along
E.

ced, it is typical to treatithe wings. The way to treat the wings depends on
erformed (gate versus a remote station). Regardless, the wing should aly
ng edge (forward-to aft). Mistakenly spraying from back to front can force
surfaces, cause gel residues to collect in gaps and on controls, and thg
inges and-ofher parts. Most wings are to be sprayed from the wing tip i
wer than.the wing root, and in that case, deicing should be performed from

The tail should be deiceq
spraying the horizontal

from the top of the vertrcal stabilizer downward including the aft fuselage/

commended to start with the forward fuselage whenever it needs treatment.

ay be very common for
b vertical stabilizer), and
hwards, from the leading
start at the wing tip and
imitations and company
The fuselage may also

e used for deicing. If the
ecked and if necessary,

ticing. Anti-icing fluid must be applied before the first-step deicing fluid fre¢zes.

ed to all aircraft types. It
Following the standard
the top center-line and

the aircraft type and the
ays be treated from the
fluid and contamination
re is also the danger of
hwards; however, some
the wing root outwards.

bmpennage area, before

must also be sprayed fro Ieadlng edge to tralllng edge (forward to aft)

[-tail,” aircraft). The tails

If there is active precipitation, at a minimum, the following surfaces shall be protected by anti-icing:

Horizontal stabilizer

Wing upper surfaces, including leading edges and all control surfaces;

upper surfaces, including leading edges and elevator;

Vertical stabilizer surfaces, including the rudder (both sides);

center-mounted engines).

Fuselage upper surfaces depending upon the amount and type of precipitation (especially important on aircraft with
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It is the responsibility of the Deicing Operator to ensure that these surfaces are free of frost, ice, slush, and snow prior to
the start of the anti-icing treatment. Upon completion of anti-icing treatment, these surfaces are to be fully covered with an
adequate layer of anti-icing fluid. The lower surfaces of the wings do not usually need anti-icing since the precipitation
cannot fall onto this surface and limited frost in the area of the fuel tanks is usually acceptable for takeoff. A sufficiently high
concentration of glycol in the fluid mixture (freezing point buffer) must be used to ensure that there is no re-contamination
within the Holdover Time after treatment.

Gate deicing is somewhat different than remote/centralized deicing, and local settings and precautions should be noted.
Using multiple deicing vehicles for one aircraft may change the spray order, but the same concept (high to low, front to
back) should be applied. Different vehicles may also be needed for different applications (e.g., underwing or two-step
area-by-area treatment); in such cases, the procedure should be written and verified accordingly.

NOTE: The repeated application of Type I, 1ll, or IV fluid may cause polymer residues to collect in aerodynamically quiet
areas, cavities, and gaps. The appllcatlon of hot water or heated Type | fluid as the first step of a two-step
deicing/anti-icing-proces C : : ydrate and freeze at low
(such as in-flig t) temperatures and can block or |mpede crltlcal fllght control systems Periodic inspection for
accumulated repidues may be necessary; misting the aircraft with water may facilitate’their visibility, as they will
generally turn white and swell into a gel-like substance. Residue accumulations require repnoval.

A.13.14 Other Areag to Deice/Anti-lce

Other areas on the aircifaft need special attention or procedures for cleaning. Air¢raft manufacturgr recommendations and
company procedures should be noted.

Windows need deicing put not anti-icing, and fluid shall never be directly sprayed onto windows a$ this can damage them;

rather, spray above the windows such that the fluid flows down onto them. Some aircraft have lim
them (again, manufactufer and company procedures should be noted) in some cases, a brush or ¢
hot water is used for dgicing (for example, on cockpit windows),tit should be noted that water dr:
areas may freeze elsewhere on the fuselage. Other than this,thére is no precaution for using hot

The radome needs dei¢ing and, in many cases, anti-icing- If the radome has been treated, cautig
large quantities of fluid| cannot flow towards and up onto the cockpit windows during takeoff,
thickened fluid should be removed before departufeif necessary. Static ports and Pitot tubes ne

itations on how to clean
loth may be sufficient. If
hining down from higher
vater to deice windows.

n must be taken so that
reducing pilot visibility;
ed to be inspected. Any

contamination, including fluid flowing from above, that exists on or forward of these safety-es
removed.

sential gauges shall be

Engine inlets and fan plades must be deiced in some cases, based on the engine or aircraft njanufacturer and aircraft
operator’s instructions. Engine inlets.can generally be cleaned with a brush or manually. Engine |covers may be installed
after engine shut down in order-t6 minimize engine ice buildup (refer to airline operator arjd engine manufacturer
instructions). The enging fan blades’and the bottom of the engine air inlet should be deiced with hot|air (noting manufacturer
recommended temperature limits), or other means recommended by the engine manufacturer. No|deicing/anti-icing fluid
is to be sprayed into t:Ee engines. Propellers may have ice along the leading edges and/or may tollect snow/slush along
the sides during a ground’ stop. This contamination can be removed manually with a soft cloth or by hand. Some
manufacturers allow the propellers to be sprayed but some forbid the use of glycol-based fluids. Hot air, or any other means
recommended by the engine manufacturer, can be used for the deicing of propellers. However, composite propellers may
have temperature limits that must be noted and followed.

Aircraft external instruments, probes, and sensors may need deicing, and this should be performed using the aircraft
manufacturer and operator procedures. This task shall only be performed and supervised by properly trained and qualified
personnel.

For Landing Gear do not spray deicing/anti-icing fluid directly onto wheels and brakes. Ice and snow must be removed
from the landing gear, paying particular attention to uplocks, downlocks, sensors, door mechanisms, and steering systems.

NOTE: It may be possible to mechanically remove certain accumulations, such as blown snow. However, if frozen
contamination has bonded to the surfaces, they can be removed by the application of hot air.
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Underwing deicing treatments must be symmetrical and include flap lower surfaces, if contaminated. Both wings must be
treated identically (same areas, same amount and type of fluid, same mixture strength), even if the frozen contamination is
only present on one wing. Underwing frost is usually caused by very cold fuel in the wing tanks, a condition known as
cold-soak frost. Use a fluid/water mix with a higher concentration of glycol than is usually required by the outside air
temperature to prevent re-contamination.

A.13.2  Interpreting Deicing/Anti-lcing Fluid and Holdover Time (HOT) Tables

A.13.2.1  The Purpose of a Holdover Time (HOT) Table

In A.9.5, the classification of anti-icing fluids was explained: classifications are based on the Water Spray Endurance Time
(WSET) test. Under laboratory conditions of freezing precipitation at -5 °C (23 °F), fluids will prevent freezing precipitation
from accumulating beyond a standard level for a particular amount of time. While this is useful to evaluate a minimum
amount of expected anti-icing protectlon tlme underthese limited and very controlled condltlons there are many other forms

of freezing precipitation
protection-time guidance.

to estimate the amount fof time during which the aircraft should be free of frozen{contamination (
HOT for the prevailing weather condition is exceeded, the aircraft will need to)be deiced and anti-i
accepted exception to this is “the five-minute” policy: if upon exceeding the HOT, the flight crew

on the wings for signs of
without re-treatment.)

In this section, Tables A
displayed along the top,
range of HOT is given. H
the expected range of H
HOT ranges:

o Firstly, this specific

the HOT range wou
then the HOT rangs
relies upon either th
addition to knowing
or HOTDS) that ide

Secondly, the time
for freezing drizzle

failure and the fluid appears to not yet have failed,.the aircraft can initiate ta

2, A3, and A4 show the typical format of'a HOT table. The various freezin

and the range of outside air temperatures is displayed down the sides. Fof

or example, in Table A2, under freezing drizzle conditions at a temperature
OT is between 8 minutes and 13 'minutes (00:08 to 00:13). There are

HOT range corresponds only to freezing drizzle conditions. If the precipitat
d be between 9 minutes'and 16 minutes (00:09 to 00:16). If the precipitatic
would be between. 2 minutes and 5 minutes (00:02 to 00:05). Appropriat
e reader being.able to make the determination about which precipitation G

r which flight crews need

d by performing a series

ign conditions at a variety

sities and temperatures,

time testing are presented as a table of “Holdover Times.(Flight crews must use HOT guidelines

clean”) for takeoff. If the
ced again. (A commonly
isually inspects the fluid
keoff within five minutes

g precipitation types are
each cell in the table, a
between -3°C or above,
wo points to note about

on is freezing fog, then
n is light freezing rain,
e use of the HOT tables
ondition is applicable, in

e outside airtemperature, or an automated system (called a Holdover Tim

h
llntifies the precipitation type and intensity, and displays for the crew the ap

angelprovided represents a range of intensity (rate) of the precipitation.

(13 minutes) is app

8-minutes) corresponds to a higher precipitation rate (heavy), wh|Ie the

e Determination System,
ropriate HOT.

The lower HOT value
aximum provided HOT
values for the various

precipitation conditions can also provide an indication of which types of precipitation present a greater or lesser threat
of contaminating the aircraft prior to takeoff.

personnel.

The HOT tables represent a wide range of precipitation types and rates, and they must be interpreted by suitably trained
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A.13.2.2 The Two Types of Holdover Time Tables and When the Holdover Time Starts and Ends

There are two different categories of Holdover Time tables in use, generic and brand name. The generic tables are
developed using the lowest HOT for each cell of the table from those of all of the qualified fluids. For this reason, the generic
tables may provide lowerHOT values than the HOT table does for any one particular fluid. The purpose of a generic table
is that it can be safely used for any certified fluid of that type, regardless of brand. On the other hand, the brand-name
HOT tables are applicable to only that one particular fluid and cannot be used for any other fluid. If the specific brand-name
information for the fluid provided at a station is unknown, then the generic table shall be used. The HOT tables used by the
various operators may vary a bit in content from the example. There may be differences in the precipitation categories (most
commonly, those for snow, light snow, very light snow) and differences depending upon the authority or organization that
published the tables or country (e.g., FAA, TC).

Appropriately applied anti-icing fluids are expected to provide the appropriate published HOT. For a one-step
deicing/anti-icing process, the HOT beglns at the start of f|UId appllcatlon and for a two- step process at the start of the
final (antl |cmg) step. He A 3 . ails.” There are two types
is|type of failure is visually
ing to form or accumulate
to wet the surface upon
oes not wet the surface

on treated aircraft surfag
application. This can b
(spread evenly) is also 2

es (usually the wings). The second type of fluid failure is when thefluid fails
caused by contact with other materials, such as silicones. A fiuid that d
failed fluid.

Due to their properties| Type | fluids form a thin liquid wetting film, which provides a very short
conditions of freezing pfecipitation. Most of the HOT comes from the heat of ‘the applied fluid. W
additional HOT can be dbtained by increasing the concentration of the fluid:in the fluid/water mix. T|
contain thickening agenis, which enable the fluids to form a thick liquid wetting film on the aircraft
of fluid provides significantly longer HOTs than Type | fluids. With these types of fluids, addition
by increasing the conc
fluid.

Due to the many varia
minimums or maximun
conditions existing at th

ples that can influence HOT, the specific times in the tables should not
s, as the actual time of protection’ may be extended or reduced depen
e time, or by changes in conditions.

A.13.2.3  Type | Fluid Generic HOT Table Example (Table A2)

Table A2 shows a Type|l generic HOT table! The table provides times that can be used for all qu
lower value of the time $pan indicates the.estimated time of protection during moderate precipitati
indicates the estimated {ime of protection during light precipitation.

The table is read by firs
these two parameters ¢

t verifying-the outside air temperature and the form of precipitation; the H
oss. As;an example, at a temperature between -3 °C (27 °F) and -6 °C (2
a Type | fluid is expected to provide a HOT of between 0:02 and 0:05 minutes. It is the responsibility|

HOT time, especially in
ith this type of fluid, no
ypes Il, lll, and 1V fluids
surfaces. This thick layer
bl HOT can be obtained

bntration of the fluid in the fluid/water mix;\with the maximum HOT obtained by using undiluted

be considered absolute
ding upon the particular

alified Type | fluids. The
bn, and the higher value

OT cell to use is where
°F) in snow conditions,
of the Pilot in Command

to determine which timeis-to be used based upon the intensity or rate of snowfall (if not provided

with this information by

other means). If the deicing crew is asked to give this information to the flight crew, it is essential to give the time span
(e.g., 2 to 5 minutes).

All HOT tables contain several notes. The notes shall be observed accordingly. For Type | fluids, there are separate generic
HOT tables for composite and metallic aircraft surfaces; which to use for which aircraft type is recommended by the aircraft
manufacturer.
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Table A2 - A typical generic type I holdover time table

oAT™ Approximate Holdover Times under various weather conditions (hours:minutes)
Snow/s Freezing
. - - Snow Grains/ o Light Freezing Rain on Cold Cther
¢ F Freezing Fog | o oum Pollots Drizzle Rain Soaked Wing “is
-3 and above | 27 and above 00:09 - 0:16 0:03 - 0:06 0:08-0:13 0:02 - 0:05 0:01-0:05"*
below below . " 0% - O 0% - 0O -0 - O
3106 27 10 21 0:06 - 0:08 0:02 - 0:05 0:05 - 0:09 0:02 - 0:05
CAUTION:
_sb:“:o 2‘: 014 0:04 - 0:08 0:02 - 0:05 0:04 - 0:07 0:02 - 0:05 No Holdover Time
) 0 Guidelines exist
below below Aad 804
10 14 0:04—8:6F——0:62—06:04

NOTE: This table is intgnded for training only and shall not be used for actual operations;

A.13.2.4  Type I/III/I Fluid Generic Holdover Time Table Example (Table A3)

Table A3 shows a genefic Type Il HOT table. The table provides the expected-tange of protectio
for all qualified Type Il fllids. Tables for Types Il lll, and IV have a similar layout/As for a Type | ta
is the estimated time of protection during moderate precipitation, and the, greater time value is
protection during light grecipitation.

The table is read by vérifying the outside air temperature, the foftm of precipitation, and the cg
(Alternatively, the fluid goncentration can be selected based upofithe amount of HOT desired.) TH
where these parameterg cross. As an example, for a temperature between -3 °C (27 °F) and A
concentration of 100/0 gnd a snowfall precipitation, the appropriate HOT range is 20 to 40 minutes
use the HOT for the cofrect concentration of fluid because using an incorrect one can result
incorrect HOT, thus cgmpromising the safety of the takeoff. It is to the responsibility of the Pilg

times that can be used
le, the lesser time value
the estimated time of

ncentration of the fluid.
e applicable HOT cell is
14 °C (7 °F), for a fluid
. It is very important to
in using a dramatically
t in Command to decide

on which time is approgriate based upon the rate(of;the snowfall (if not provided with this information by other means). If

the deicing crew is asked to give this information to the flight crew, it is essential to give the time span

The fluid mixture conceptration may depend/upon the procedures used by the deicing service p
only offer one concentrdtion (e.g., 100/0),-while others offer all standard dilutions (e.g., 75/25, 50/5

All HOT tables contain geveral notes. The notes shall be observed accordingly. For thickened fluid
provides times that are pvalid for both composite and metallic aircraft surfaces (the difference
thickened fluids is the h¢at conduction properties afforded by the heated Type | fluid).

(e.g., 20 to 40 minutes).

rovider. Some providers
0).

5, the generic HOT table
between Type | and the
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Table A3 - Typical type Il generic holdover time table

[} - - = _
OAT Type Il Fluid Approximate Holdover Times under various weather conditions {(hours:minutes)
Concenirafion
Neat Fluid Sn S"g" ‘ sf Freezing | ;0 Froas; Ram on Coid O
. - Water - ow Grain: Drizzl Treezing ain on er
¢ F Vol %iVol %) F ng Fog Snowzli'eld:s @ e Rain Soaked Wing “e
100/0 0:35-1:30 0:20 - 045 0:30- 1:00 015- 030 007-040®
-3and above | 27 and above TH25 025- 100 15 -030 020 -045 010- 025 005-025%
S50 015- 030 005 -015 o010 -020 005-0r10
CAUTION:
100/0 0:20- 105 015-0:30 020-045 | 010-0207 No Holdover Time
below below Guidelines exist
-3to-14 2ito7
75025 0.25- 050 008-020 | 015-0307 | 008-0:159
beloy below
1410 P3 7o 9 100/0 015-035 015 -0:30
or LOYT or LOUT

NOTE: This table is intg

A13.25  Types I/l

There is a separate gengric HOT table to be used in active frost conditions. Table A4 is an exampl
er Time table for frost conditions. Thus the table provides the HOTs
qualified fluids in frost conditions. The way to read the table is the same‘as’for the other tables. The

represented together. Note that there is no.fluid concentration for Type
bd in this table are valid for both composite:and metallic aircraft surfaces.

I, and 1V fluid Holdoy

is that all fluid types are
fluids. The HOTs provid

Table A4 - Frost protection holdover times for thickened fluids

IV Holdover Time Table for Frost

nded for training only and shall not be used for actual operations:

b of
that

ageneric Type |, Il,
can be used for all

b difference for this table
I, only for the thickened

R e g oAT Type 8, B, and IV Fhaid A gy
A;'ive Frost Concentration Adtive Fost
Neat Fli
T,Le e < r Vol %iVol % Type 1 ¥ Type m P Type Iv ®
10010 8:00 200 1200
-landabove | 30and above 7525 500 1:00 500
50650 3:00 0:30 3:00
1000 800 200 1200
below -1 below 30
o3 0 27 7525 5:00 1:00 500
50050 1:30 0:30 300
35 below -3 below 27 1000 8.00 200 10:00
to-10 fo14 7525 500 1-00 500
below -10 below 14 100400 6200 200 6500
to-14 fo7? 75025 1200 1:00 100
below 14 below ¥ 10010 6:00 200 6:00
below 21 below 6 10010 2:00 200 400

NOTE: This table is intended for training only and shall not be used for actual operations.
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A.13.3  Local Frost Prevention for Cold-Soaked Wing Areas

Local frost is an accumulation or build-up of frost on limited (“local”’) wing areas that are cold soaked due to cold fuel or
large masses of cold metal; this type of frost does not cover the entire wing. Local frost prevention for cold-soaked wing
areas is a procedure to treat an aircraft upon its arrival to try to prevent the need for full deicing/anti-icing prior to
its departure. Wing surface temperatures can be considerably below the ambient temperature due to contact with cold
fuel or close proximity to large masses of cold-soaked metal. When this occurs, frost can accumulate on wing surfaces
and may result in the entire wing needing to be deiced/anti-iced prior to its subsequent departure. The local frost prevention
procedure is mainly used for cold-soaked wing tank areas during transit stops.

This is a preventive procedure and it does not replace standard deicing/anti-icing procedures. Checks for clear ice and any
other aircraft manufacturer treatment and requirements may still need to be performed. The requirement that critical aircraft
surfaces be clean of frost, slush, snow, and ice accumulation still applies. This local frost prevention procedure shall only
be carried out if approved by the operator of the aircraft to be treated, and it shall only be carried out by properly
qualified and trained personns!

The local frost preventign procedure shall be applied to clean wings immediately following arrival of the aircraft. Application
of Type I, lll, or IV antificing fluid is acceptable, at the latest, when frost just starts to build up, apd in this case, the fluid
shall be applied at a mirfimum temperature of +50 °C (122 °F). Suitable spray equipment:should bg used to apply a coating
of fluid on the wings in the limited cold-soaked areas where formation of frost may be ‘expected diie to contact of the wing
skin with cold fuel or mgsses of cold metal. The fluid must completely cover the treated area. Both wings shall receive the
same and symmetrical freatment (e.g., the same area in the same location shall be sprayed), which also applies when
contamination condition$ would not require the treatment of both wings. Note‘that aerodynamic prgblems could result if this
requirement is not met. A Holdover Time shall not be assigned for a local frost prevention treatmept since the fluid has not
been applied to all critical surfaces of the aircraft. If precipitation occurs between application of thelfluid and dispatch of the
aircraft, or if precipitation is expected before takeoff, a standard two-step deicing/anti-icing treatmgnt shall be performed.

Since the anti-icing fluigl is heated to +50 °C (122 °F) for frostithat has just started to build up, no minimum viscosity
limits are relevant. Using diluted fluid can cause it to drain off‘more quickly than undiluted thickemed fluid. This can cause
the wing to become confaminated in certain areas, and it must be noted when inspecting the aircrdft.
A.14TE14: DEICING/ANTI-ICING CODES AND COMMUNICATION PROCEDURES

A.14 1 At the end of this section, the trainee should be able to describe in detail:

The main contents ¢f the Aerospace Standard ARP6257
e Acceptable and unacceptable methods of communication

¢ Releasing and dispgdtching-an.aircraft

e The anti-icing code

e The role of the flight crew
e Off-gate deicing/anti-icing communication

e Standard ICAO aircraft spelling and phraseology
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A14.1.1  ARP6257 P

hraseology

For clear communication between the ground crew and the flight crew during deicing/anti-icing operations, it is important
that standard phrases and procedures are understood by everyone. The Aerospace Standard ARP6257 contains standard
scripts to be used for the following situations:

There are also standard

Prior to deicing/anti-

Giving the “all clear”

icing operations, including correct configuration of the aircraft

Upon concluding the deicing/anti-icing operations

signal after the deicing/anti-icing operations

ized scripts that can be used in abnormal situations:

e For spray nozzle pr

e For other aircraft ha

e For any interrupted

A.14.1.2  Deicing/Ant
Proper communication i
used, Holdover Time, a
the aircraft crew. As a r
crew has been notified
qualified personnel com

slush, and in addition, includes the necessary anti-icing code to,allow the flight crew to estimate

expected under the prd
knowledge of the Englis
the preferred minimum)

As important as the com
deicing crew members t
treatment and verifyin

PXIMIty warning alarms

ving an emergency in the same area

bperations (such as running out of fluid)

-lcing Communication

reas covered, etc., when communicating and verifying the process betwe
le, an aircraft shall not be dispatched for departure after a deicing/anti-icing
of the type of deicing/anti-icing operation performed. The standardized n
municates that the aircraft critical parts have been checked and are free
vailing weather conditions. The person communicating with the flight ¢

h language in order to communicate properly (refer to AS6286, Section 7;

munication between the flight crew and the deicing crew is, so too is the cg
hemselves and the Deicing Coordinator. No misunderstanding can be al
j operational progedures. If several deicing vehicles are performin

simultaneously on an
communicating with t
divided and settled acc
to use, areas to be treat
leader their particular in

The team leader shall d
to the flight crew, along

aircraft, a lead (vehicle/person shall be identified. This team leader
e aircraft and‘the vehicles treating the aircraft. The procedures and thg
rding to thedeam leader’s instructions. The team leader will give instructior
d and by whom, etc. After the procedure has been completed, all vehicleg
ormation-once their operation is concluded.

C|de which area to treat flrst W|th anti- |C|ng fluid, and the time that sprayln(

5 as important as proper deicing/anti-icing. There .catinot be any doubt about the procedure, fluid

en the ground crew and
operation until the flight
otification performed by
of ice, frost, snow, and
he Holdover Time to be
rew shall have a basic
an operational level 4 is

mmunication among the
owed when deciding on
j the deicing/anti-icing

shall be the person
e areas to be treated are
s on fluids and mixtures
shall report to the team

) starts shall be reported

me of the final report, all

vehicles shall be in a safety area or in a position well clear of the aircraft. The procedure should also reflect the local

demands.

Communication between the Pilot in Command and the deicing crew will usually be achieved using a combination of printed
forms and verbal communication. For treatments carried out after aircraft doors are closed, use of flight interphone (headset)
or VHF radio will be the normal method. Electronic message boards may also be used in “off stand” situations. Use of hand
signals is not recommended, except for the final “all clear” signal.

When a treatment is interrupted for a significant period of time (e.g., truck runs out of fluid), the flight crew shall be informed,
stating the reason, the action to be taken, and the estimated time delay. When continuing the treatment, the previously
treated surfaces must be fully deiced and anti-iced again if the Holdover Time applicable to the interrupted treatment is no

longer sufficient.
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A.14.1.3  Releasing or Dispatching the Aircraft and the Final Walk-Around

The person releasing or dispatching the aircraft immediately before taxi and takeoff shall verify to the flight crew all relevant
information regarding the deicing/anti-icing process and communicate any relevant issues. A final check of the aircraft shall
be made during the final walk around (or verification of deicing/anti-icing) before pushback or before taxi. This final check
should also include a visual check of the engine inlets (fan blades) or the propellers. Any other verification or check should
be made at this time. If the deicing crew is unable to communicate with the flight crew, the person “releasing” the aircraft
can communicate the anti-icing code and other information to the flight crew. Invoicing or other required information can be
exchanged at this point, although the aircraft may be ready to taxi, and paperwork may need to be settled in another way.
A.14.1.4  The Anti-lcing Code

The following elements comprising the Anti-Icing Code shall be recorded and be communicated to the flight crew by referring
to the final step of the fluid deicing/anti-icing treatment procedure; it shall be provided in the sequence given below:

NOTE: This informatior) shall not be communicated in circumstances where anti-icing holdoyer tlimes do not apply, e.g.,
local frost prevention in cold-soaked wing areas, symmetrical local area deicing, or deicing|of specific surfaces only
(such as leading edges for removal of impact ice), etc. In these circumstances, upaon completion of the treatment,
the flight crew ghall be provided with the deicing fluid type applied (e.g., “Type 4*); a statgment that holdover time

does not apply
(e.g., “post deic

a. The fluid type (i.e., ]
b. The fluid name (ma

NOTE: Communication

The concentration
I, 1, or IV (i.e., 100

C.

NOTE: Communication

d. The local time (hours and minutes), either:

e For a one-step deicl

e For atwo-step deici
e. The date in the follo

NOTE: This element is

e.g., “no holdover time applies”); and confirmation that the post‘deicing ch
ng check completed”).

[ype |, I, 1lI, or IV);
hufacturer and brand/trade name) of the Type lI§H); or IV anti-icing fluid.
of this element is not required for Type | fltid.

f fluid (dilution) within the neat fluid/water mixture, expressed as a percen
%6 (“neat”) = 100% fluid, 75% = 75%, fluid and 25% water, 50% = 50% fluid

of this element is not required_for Type | fluid.

ng/anti-icing operation: at the start of the final treatment; or
hg/anti-icing-operation: at the start of the second step (anti-icing).
wing format: day, month, year (DDMMMYY (e.g., 28JAN15 = January 28,

requliired for record keeping and is optional for flight crew notification.

bck has been completed

age by volume for Type
and 50% water);

2015));

f.

The statement, “Post deicing/anti-icing check completed.”

NOTE: For specific aircraft types, additional requirements exist, e.g., tactile checks for clear ice on wing surfaces. Additional

confirmation for

EXAMPLE:

these checks may be required.

The last step of a deicing/anti-icing procedure is the application of a mixture of 75% Type Il fluid and 25% water, made by
the Manufacturer as Brand X, commencing at 13:35 local time on 20 February 2016, is reported and recorded as follows:

“TYPE Il / MANUFACTURER, BRAND X/ 75% / 1335/ 20FEB16 / POST DEICING/ANTI-ICING CHECK COMPLETED”

NOTE: An alternative means of visual communication of the anti-icing code to the flight crew can be used (e.g., written on
paper, EMBs, ACARS, EFBs, etc.)
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A.14.1.5  Flight Crew Information

The flight crew shall be notified and approve of both the start and the finish of the deicing/anti-icing procedures. The aircraft
must be configured before the start of the deicing/anti-icing process, and the flight crew may need to consider when they
will be able to depart before allowing the deicing operation to begin. For some aircraft, the auxiliary power unit (APU) or
air-conditioning must be shut off, and some flight crews may need to be informed of the deicing of certain parts of the aircraft
(e.g., when deicing the tail) before the operation can begin. The main idea is to receive the “go-ahead” from the flight
crew; they will then take into account any procedures needed. The flight crew shall receive a confirmation from the ground
crew that all deicing/anti-icing operations have been completed and that all personnel and equipment are in safe locations
before reconfiguring or moving the aircraft.

The flight crew shall also be notified of any deicing/anti-icing procedures that apply in special circumstances (e.g., at night)
or if preventive anti-icing has been performed. Preventive anti-icing does not rule out the need for any check or the need
for additional treatment. This decision lies with the Pilot in Command. The following information shall be provided to the

flight crew for a preventi

/e anti-icinanrocedure: “l ocal frost nreventionwas accomplished.” The no
I g g

mal anti-icing code shall

be provided for preventi
any significant weather
additional information m
information shall be proy
information can be prov

Off-Gate Deicing/Anti-Ic

The at-gate deicing/ant
configure for deicing (if
verification of the proces
aircraft configurations,

requirements for deicing
safe deicing operation; i
(e.g., approaching from
procedure for deicing of
and if propeller aircraft a

ve anti-icing treatment. Additional information should also be provided,su
blements since the deicing operation was performed and before the arfiva
ight identify areas that were not treated but may need an additional.chec
ided either by direct communication or by in written form. All events-shall bg
ded if necessary.

ng Communication

Hicing process is quite straightforward since engines*are not running and
configuring is needed). The procedures that apply*to remote deicing area
s before the start of the deicing. The information,can include the verification
bngines shut down and start up, etc. The<procedure is dependent on t
. For example, aircraft with four enginestmay need to shut down the outs
f this is not possible, the aft section andtails shall be treated such that the
far behind and staying close to the fuselage). Additional communication
erations with engines running. In‘some cases, aircraft are unable to shut
re deiced at the remote area, proper communication is essential to verify pg

such as which side of th¢ aircraft to treat first, propeller*“brakes,” etc. This additional communication

but the safety of the opg

An alternate means of
communication shall tal

ration is the key element for everyone.

communication may be the use of Electronic Message Boards. In the e
e precedence. During deicing/anti-icing operations with engines rur

ch as if there have been
of the flight crew. Other
k before departure. The
recorded so that further

the aircraft is easier to
s may need some extra
of parking brake setting,
he aircraft limitations or
er engines to allow for a
jet blast can be avoided
is needed to verify the
down the outer engines,
ssible extra procedures,
can be time consuming,

ent of a conflict, verbal
ning, both verbal and

visual communicationjs shall be used and positive control maintained during the deicing/fanti-icing operation in

accordance with ARPS

The following standard ¢

660.

ommuUnication terminology is recommended during off-gate deicing/anti-ic

(DIS = Deicing/anti-icing

ng procedures:

supervisor), (COMMANDER = Pilot in Command)

DIS: “Set parking-brake,

confirm aircraft is ready for treatment, inform on any special requests.”

After aircraft is configured for treatment:

COMMANDER: “Parking brake is set, you may begin treatment and observe ... (any special requests such as: ice under
wing/flaps, clear-ice on top of wing, snow on fuselage, ice on landing gear, anti-ice with Type IV fluid, etc.).”

DIS: “We begin treatment now and observe ... (special request given, like “ice under wing,” etc.). | will call you back when

ready.”

ONLY AFTER EQUIPMENT IS CLEARED FROM THE AIRPLANE AND ALL CHECKS ARE MADE:

DIS: “Deicing/anti-icing completed, ANTI-ICING CODE IS: ... (plus any additional info needed). | am disconnecting, standby
for clear signal at right/left and/or contact ground/tower for taxi clearance.”
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COMMANDER: “Deicing/anti-icing completed, anti-icing code is...”

A.14.1.6  Radio Telephony Phraseology

Whenever communicating with aircraft, standard ICAO phraseology shall be used. There is always a danger of
misunderstanding or miscommunicating when using local language and acronyms. Note that there can be many other
communications in progress at the time of your need to communicate. There may be one or several frequencies available
for deicing operations on the apron and the remote area. Any other ongoing communication shall not be interrupted so that
the ongoing communication will not be compromised. When starting and ending a VHF-communication, remember that
there is a delay for the transmission to “open.” First press the tangent and then talk. When ending, finish your communication
and then release the tangent.

There are some basic rules of communication: first think about what you are going to say, hold the microphone close to
your mouth, speak clearly and with a normal speed av0|d d|sturb|ng or mcoherent sounds (* aaaa, ”’hmmmm”), always read
or repeat back what yough ator), and always address
the other party with the $ame call- S|gn that has been |dent|f|ed In many cases, alrcraft are |dent|f|ed by registration number
when performing deicing. Another process is to communicate using flight numbers. Registration-humbers are always easier
to identify when deicing jehicles are moving around aircraft and on the apron. Flight numbers.do n¢t clearly distinguish one
aircraft from another forl the deicing crew, but this procedure may be used, for example;on a remote deicing pad where
there are no other aircraft at one particular place. Verify whenever in doubt. A correct(€ommunication procedure shall be
used at all times.

An example of a deicing
Standard ICAO Alphabg

DEICE: “Oscar-Hotel-Lima-Victor-Alfa, Deicing truck number two” (the;first two letters, OH, can

compromising safety of
AIRCRAFT: “Deice num

DEICE: “Lima-Victor-Alf
decided beforehand)

AIRCRAFT: “Deice nur
anti-icing, check the ung

DEICE: “Lima-Victor-Alf
and Type IV, 100%, for

AIRCRAFT: “Deice num

DEICE: “Lima-Victor-Alf

communication between a vehicle (truck No. 2) andan-aircraft (OH-LVA)
t Identifiers are to be used, see Table A5):

Mmixing transmissions)

ber two, Lima-Victor-Alfa, go ahead”

h, Deice number two, we are ready to start deicing, any requests for treatr
nber two, Lima-Victor-Alfa, we would like a two-step deicing/anti-icing v
er wings for any ice”

B, Deice number two, we will use a two-step procedure with Type | (30/70
Anti-icing, we, will check the under wings for any contamination”

ber two,-Lima-Victor-Alfa, the aircraft is configured for deicing, you can stg

A, -Deice number two, we will start now”

t a gate stand (note that

be left out if there is no

nent?” (asked only if not

vith Type 1V, 100%, for

mix, optional) for deicing

rt treatment now”

After the necessary deicing/anti-icing:

DEICE: “Lima-Victor-Alfa, Deice number two, deicing/anti-icing completed, under wings checked and cleaned (the anti-icing

code...)”

AIRCRAFT: “Deice num

ber two, Lima-Victor-Alfa, copy (the anti-icing code...)”
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Table A5 - Standard ICAO alphabet identifiers

A Alfa (al-fah) November (no-vem-ber)
B Bravo (brah-voh) (0] Oscar (oss-cah)
c Charlie (C(Zﬁ;ﬁga;)r P Papa (pah-pah)
D Delta (dell-ta) Q Quebec (keh-beck)
E Echo (eck-oh) R Romeo (row-me-oh)
F Foxtrot (foks-trot) S Sierra (see-ari-rah)
G Golf (golf) T Tango (tang-go)
H Hotel (hoh-tel) u Uniform (y?é‘o”::ef?gm)or
| India (in-dee-ah) V Victor (vik-tah)

J Juliett (jew-lee-ett) w Whiskey (wis-key)
K Kilo (key-loh) X X-ray (ecks-ray)
L Lima (lee-mah) Y Yankée (yang-key)
M Mike (mike) V4 Zulu (zoo-loo)

All communication is ba

5ed on the assumption that both parties understand the proceedings of a |proper deicing/anti-icing

operation. Some aircraft may have other requests, such as wanting theJinformation when deicing the tail area, etc. All
read or repeated back clearly. If uncertain’of the procedure, always |ask again to verify the
transmission. On many pccasions, it is likely that both the deicing eperator and the aircraft crew hpve English as a foreign
, it is even more important to verify procedures. Avoid phrases or other ngn-standard wording that

communication shall b

language. In these cas
can be misunderstood
frequency and verifying
“deice No. 2 is ready.” A
Time information, etc.
A.14.1.7 ICAO Phras

Some of the basic ICAO
way when communicati

eology

s information for a final release (e.g:;\When two deicing trucks are talking to each other over the
procedures, such as “deice No. 2, you're ready?,” could be misunderstgod to the flight crew as
t this point, the aircraft may begin\start procedures and/or pushback while|waiting for the Holdover

phraseology and wordings are shown in this section. Note that numbers can be used in a different
ng about deicing ‘items, such as quantity of fluids used. Call signs shall always be used correctly,

but any special information can be adapted according to the situation. The main idea is that both parties understand each

other clearly. Note that
communicated as a locs

| time.

flight crews{may communicate with UTC time indications. Even so, decing events are always
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Table A6 - ICAO number pronunciation

0 Zero (zee-ro)
1 One (wun)
2 Two (too)
3 Three (tree)
4 Four (fow-er)
5 Five (fife)
6 Six (six)
7 Seven (sev-en)
8 Eight (ait)
9 Nine (nine-er)
10 One-zero (wun, zee-ro)
75 Seven-five (sev-en, fife)
100 Hundred (hand-réd)
1000 Thousand (tau-send)
Frequency 131900 One three one decimal niner zgro
Timg 09:20 Zee=ro niner too zee-ro
Table A7 - Common phrases and-meanings
Acknowledgg Say that you have received and understood the transmission
Affirm A positive reply
Approved Permission granted
Check Inspect/verify something
Confirm Make sure that something is done
Contact Take radig contact with someone
Correct The tight'way to proceed
Correction Something said/informed wrongly and continued with the right message
Disregard Do not note the previous message
Go ahead Continue with transmission/procedure

How do you read?

Verifying the transmission and readability

Monitor Listen to the frequency

Report Inform of the procedure

Request Ask for something

Roger Have received and understood the message (not recommended when multiple communication
9 is ongoing, needs a call sign verification)

Say again Repeat the message

Stand by Wait for the transmission to continue after a moment

Verify Confirm/check/inspect something
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A.15TE15: AIRCRAFT IN GENERAL AND COMMON CRITICAL SURFACES AND INSTRUMENTS

A.15.1

Critical areas not to

A.15.2  Check of Criti

At the end of this section, the trainee should be able to describe in detail:
The critical aircraft surfaces to inspect

The precautions to take against clear ice

spray

Use of the “Deicing/Anti-Icing Diagrams/No Spray Zones” information in Appendix B

cal Surfaces

For each type of aircraft
preflight check, post dei
manufacturer should be
available in Appendix H

The following is a gener

e Wings, tails, and co
on wing tank lower

clouds or precipitati

other moveable surfaces to be retracted with undetected accumulations of ice remaining on or

moveable surfaces
contamination remd
retracting surfaces,

Pitot heads, static p
slush, ice, fluid resid

Engine inlets shall b
precipitation conditig
start-up. Any frozen

means recommendgd by the aircraft @nd engine manufacturers. Exceptions will be noted in th

Manual. These suct
direction at the deid

Air-conditioning inle

used in their operations, operators should identify the critical surfaces whid
Cing/anti-icing check and pre-takeoff contamination check (see 2.3.1).(}afo

used to determine the critical surfaces for each aircraft type. Example
. Contact the aircraft manufacturer for specific information.

bl list of critical surfaces and requirements:

surfaces caused by cold-soaked fuel. Ice can accumdlate on aircraft surfa

bn. When the ground outside air temperature at the destination is low, it
It is, therefore, important that these areas”are checked prior to de

ved. (Note that some aircraft manufacturers advise checking for such

fo avoid damaging the surfaces.)

prts, airstream direction detector:probes, and angle of attack sensors sha
ues, and protective covers.

e clear of internal ice and snew, and the fan shall be free to rotate. In freezir
ns, it is necessary for the front and rear sides of the fan blades to be check
contamination disgovered is to be removed by directing air from a low-flo

on, exhaust blast and propeller wash areas will move due to the effect
ng locationyso continuous vigilance will be required in gusting conditions|

s/exits shall be clear of frost, snow, slush, or ice. Outflow valves shall be ¢

h should be checked for
rmation from the aircraft
5 of this information are

htrol surfaces shall be free of frost, snow, slush, or ic€.'Some coating of frost may be permissible

ces during flight through
s possible for flaps and
between stationary and
barture and any frozen
contamination prior to

| be clear of frost, snow,

g fog and other freezing
ed for ice prior to engine
v hot air source or other
e Engine Manufacturers

bf local wind speed and

lear and unobstructed.

Ce.

Landing gear and |

ding gear doars shall be unobstructed and clear of frost, snow, slush,_or

Fuel tank vents shall be clear of frost, snow, slush, or ice.

Fuselage shall be clear of ice and snow. In accordance with the aircraft manufacturers' manuals, some adhering frost

may be allowed. Do not close any door until all ice and snow have been removed from the surrounding area.

application, as well as frost and light ice removal.

Propellers - Refer to the aircraft manufacturer's information for the maximum temperature and pressure for fluid
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A.15.3  Clear Ice Precautions

Clear ice is extremely difficult to detect visually. Therefore, when the following conditions prevail, or when there is any
question whether clear ice may have formed, a close examination shall be made prior to departure to ensure that all adhering
frozen contamination has been removed. Clear ice can form on aircraft surfaces below a layer of snow or slush. Significant
amounts of clear ice can form in the vicinity of the fuel tanks, both on wing upper and lower surfaces. Aircraft are most
vulnerable to clear ice contamination when one or more of the following conditions exist:

a.

b.

C.

d.

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

Outside air temperatures are between -2 °C (28 °F) and 15 °C (59 °F) are experienced, although clear ice may form at
other temperatures if conditions a, ¢, and d exist.

Precipitation occurs while the aircraft is on the ground.

Frost or ice is present on the lower surface of either wing.

NOTE: Low wing tempgratures associated with clear ice normally occur when large quantities of |cold fuel remain in wing

A.15.4  Critical Surfages and Areas Not to Spray

tanks during the turnaround/transit and any subsequent refueling is insufficient’to” cause [a significant increase in
fuel temperaturg.

Basically, all surfaces gnd parts that have an aerodynamic, control, sensing, movement, or megsuring function must be
clean. All of these surfages cannot necessarily be cleaned and protected inrthe same conventional dgeicing/anti-icing manner,
for example, the use of hot air may be required when deicing landing géar or propellers. Some areafs require only a cleaning
operation, while other n¢ed protection against re-contamination from active freezing precipitation. Deicing procedures may

also vary according to ajrcraft limitations.

Some critical elements @nd procedures to follow, common for most aircraft, are:

Deicing/anti-icing flids shall not be sprayed diréctly onto wiring harnesses and electrical cmponents (receptacles,
junction boxes, etc.), brakes, wheels, exhausts, or thrust reversers.

Deicing/anti-icing fl§id shall not be directed into the orifices of Pitot tubes, static ports, nor directly onto airstream
direction detector probes/angle of attack-airflow sensors.

All reasonable precautions shall be taken to minimize fluid entry into engines, other intakes/outlets, and
control-surface cavifies.

Engines: The suctign, exhaust blast and propeller wash areas will move due to the effect ¢f local wind speed and
direction at the deicng-location, so continuous vigilance will be required in gusting conditions

Fluids shall not be directed onto flight deck or cabin windows, as this can cause crazing of acrylics or penetration of
the window seals.

Prior to the application of deicing/anti-icing fluids, all doors and windows should be closed to prevent galley floor
areas being contaminated with slippery deicing fluids and upholstery becoming soiled. Note that doors shall not be
closed until all ice and snow have been removed from the surrounding area.

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

If Type Il, lll, or Type IV fluids are used, all traces of the fluid on flight deck windows should be removed prior to
departure, particular attention being paid to windows fitted with wipers. Rinsing with an approved cleaner and a soft
cloth may remove deicing/anti-icing fluid.
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Landing gear and wheel bays shall be kept free of slush, ice, and accumulations of blown snow.

When removing ice, snow, slush, or frost from aircraft surfaces, care shall be taken to prevent it from entering and

accumulating in auxiliary intakes or control-surface hinge areas. Remove snow from wings, stabilizers, ailerons,
rudders, and elevators by spraying from the leading edge to the trailing edge.

A flight-control check should be considered according to aircraft type (refer to aircraft manufacturer recommendations). This
check should be performed after deicing/anti-icing. The intention is to ensure that flight controls have not become affected
by the presence of gel residues from repeated applications of thickened fluid.

A15.5

Deicing/Anti-Icing Diagrams/No-Spray Areas

Appendix B provides a comprehensive list of Deicing/Anti-lcing Diagrams/No Spray Zones for many different aircraft
types. It is recommended that these are consulted by all deicing operators to verify the specific requirements for the aircraft

being treated.
A.15.6  Proximity Sen
Refer to Proximity Sens
A.15.6.1  Communicg
Refer to AS6285 5.10; A
A.15.7  Training Req
A.15.7.1

Should contact occur, a
required to visually insp

The individual shall perf
may require the use of ¢

The check will require tH
proximity sensor will be

The individual will checkK

Aircraft

sor Activation Reporting Procedure

br Activation Reporting Procedures found in AS6285, 8.7. Procedure Prec
tion for Proximity Sensor Activation by Physical Contact

RP6257 3.2.2.1, and ICAO Doc 4444 ATM/501 12.7.2.3.

irements for Ground Crew

Check Requiirements

trained/qualified individual other than\the ground crew member involved i
pct for damage.

brm the check from a viewpgint’where they can closely and clearly observ
raised platform; optical device (i.e., binoculars); and/or additional lighting.
moved away fromrthe aircraft.

for the following and report if observed:

e Noticeable dam

autions

h the occurrence, will be

b the affected area. This

e proximity sensor tefemain in position on the aircraft, and once the affec{ed area is identified, the

hge;

Scratches;

Bent material;
Delamination of

Exposed or pun

Condition and integrity of any rivets/screws/bolts in the affected area;

Paint chips, marks, transfer; indents/dimples;

composite material (i.e., winglets);

ctured surfaces.


https://saenorm.com/api/?name=b2c5f918c9801d5d65ae7b8c60daa173

SAE INTERNATIONAL

AS6286™B

Page 89 of 270

e Vehicle

Integrity of the proximity sensing device and attached components;
Recent/previously unreported paint chips, marks, transfer;

Chips and cracks on the proximity sensing device;

in proximity to where the affected area contacted the aircraft.

Noticeable damage to the nozzle, boom/bucket/remote spray arm, and any other attached component of the vehicle

On completion, the individual performing the check shall report their observations and if any irregularity/damage is apparent.

If the individual performing the check cannot fully inspect the affected areas and/or cannot clearly identify visually that no

damage has occurred, t
All pertinent details shal
SECTION D: SPECIAL
A.16  TE16: SAFETY
A.16.1  Attheend of
e The definitions of ha
.
.

The need for persor

A.16.1.1  The Definiti

It is important to underslz

is to understand the diff
definition of these two tg
e Hazard: Anything m
[ ]

Risk: The probabilit

For example, standing ¢

ne Flight Crew shall be notitied and shall consult with their Maintenance personnel.

be logged in accordance with AS6285 8.7.19.
ASPECTS OF AIRCRAFT DEICING/ANTI-ICING OPERATIONS
PRECAUTIONS AND HUMAN FACTORS

his section, the trainee should be able to describe.indetail:

zard and risk

The sources of hazard during deicing/anti-icing operations and their mitigation

al safety, awareness, and protection

bns of Hazard and Risk and the/Management of Safety

nd that there are well defined methods for the management of safety at g
rence between a hazard and the risk to staff and operations that the h
rms is given here as:

ay cause harm.to people (staff) or damage to property (for example, an ai

y that the.hazard will result in this harm or damage

ose\to a lion may be considered hazardous - the lion may attack and injure

close to alion in a zoo ig

n airport. The key to this
azard may present. The

craft)

you. However, standing

usually not hazardous, as lions are kept in cages with iron bars to prevent

any contact with people.

The hazard is present in both cases (the lion is the same in both cases), but in the second case, the risk is very low (the
lion is contained in an iron cage). The purpose of any safety management system is to understand and appreciate the
hazards of the operations, and then to introduce procedures and protective methods to lower the risk to acceptable levels.
Safety management therefore relies upon carrying out risk assessments on identified hazards to reduce the risk for the
potential for harm or damage to acceptable levels.

A.16.1.2

The Sources of Hazard During Deicing/Anti-lcing Operations and Their Mitigation

In addition to all of the normal hazards to be found on an airport, deicing and anti-icing operations present some further
hazards that must be managed effectively.
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A.16.2  The Use of Chemicals in Deicing/Anti-Icing Fluids

There are three main types of chemicals used in the manufacture of deicing/anti-icing fluids.

PG is available as Industrial and USP/EP (Pharmacopeia) grades. Industrial grade PG is used in the manufacture of

fully formulated fluids that meet AMS1424 or AMS1428. When used in accordance with the manufacturer’s Safety Data
Sheet (SDS), taking the proper precautions and using recommended personal protective equipment, if required, PG
presents little to no risk to the user. All handling of PG-based fluids should be done in accordance with the
manufacturer’'s SDS or product information bulletin (PIB).

Industrial grade EG is used in the manufacture of fully formulated fluids that meet AMS1424 or AMS1428. Only

high-dose EG exposures by ingestion (oral route) have been associated with toxic effects; oral exposure is not likely
during deicing operations. When used in accordance with the manufacturer’'s SDS, taking the proper precautions and
using recommended personal protective equipment, if required, EG presents little to no risk to the user. All handling of
EG-based fluids shguld-be-done-in-accordance-with-the-manufacturers-safety-data-shest{SBS) or product information

a.
b.

bulletin (PIB).
c. All deicing/anti-icing

spread evenly and i
property of a suitabl
relevant safety data
recognized that whi
depressant, propyle
All handling of fluids

Most deicing/anti-icing f]
there is no flammability
with these materials; ho
be treated similarly to th
A.16.3 The Use of D

Descriptions of the typic
number of hazards that

The vehicle should
use.

These vehicles will
potential for the veh
aircraft with the boo

fluids contain a range of other chemical additives that help prevent cor
h the case of thickened fluids, to thicken the layer of glycol on the’ aircraf
e Holdover Time. These additives will vary in nature from one, fldid manufa
information must be consulted to understand and manageé any potenti

he glycol or ethylene glycol, they can contribute to the aquatic toxicity of th
should be done in accordance with the manufacturer’s SDS or PIB.

uids are based on the above chemical types(As they are all mainly mixty
hazard. There may be some potential for slippery surfaces around an aircr
wever, glycols are not oily substances, and do not give a very slippery su
e slipperiness of surfaces wet with water.

picing/Anti-lcing Spraying Equipment

al types of deicing vehicles js given in Section A.11. The operation of th
must be assessed and managed:

be driven-in.close proximity to aircraft in order to carry out the deicing/
cle or itssboom to make contact with the aircraft must be minimized. Drivin
M raised should not be done.

rosion, allow the fluid to
t and create the desired
cturer to another and the
bl hazards. It should be

e these additives are only present in minor quantities-(d to 2%) compared to the freezing point

e deicing/anti-icing fluid.

res of glycol and water,
hft that has been treated
rface. Instead, they can

ese vehicles presents a

be checked for compléte operational readiness according to the manufactiirer’s instructions before

anti-icing functions. The
g the vehicle around the

While driving close
for open-basket veh

time.

K f\ir

LA~ e 1

icles.

ventilated areas due to the hazard of asphynxiation.

his is a particular hazard

The presence of winter conditions means that visibility is likely to be poor due to darkness and any precipitation at the

Vehicles that use a combustion heater to raise the temperature of the fluids cannot be operated in confined or poorly
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A.16.4

Hazards for Personnel

The process for deicing/anti-icing aircraft is still very dependent on human operators and involves extensive manual
operations outdoors in difficult weather. The use of personal protective equipment (PPE) to reduce the risk of various

operational hazards is u

are recommended.

design.

navoidable. Such PPE include:

For working at heights, fall protection equipment such as harnesses or lanyards.

To avoid burns from hot fluids or contact with chemicals, the use of suitable gloves, face shields, and protective suits

Protective suits also guard against the cold of winter conditions, and suitable reflective areas should be part of the suit

Hearing protection

e Protective safety foc
If the operator is using g
fluid. In addition, opera
Procedures should be in
A.16.5 Human Facto
The deicing/anti-icing

qualification are not an
operation. This requiren
in case of any inciden
form the basis of better
complement propertrain
the work carried out to §

A.17TE17: ENVIRONM
A17 1 At the end of

e The potential enviro

e Some of the method

nay be required around the aircrait.
twear should be used.

n open-basket vehicle for the deicing/anti-icing, then they may, b€ subject
fors may be subject to fatigue or cold which may impair their ability to
place to minimize the potential hazard of such situations,

S

process is constantly subject to the potential "danger of human err

automatic confirmation of the need for a.committed professional approg
ent is basic for both for flight crew and ground crew. There should be a cle
s or accidents. Records should be kept,“even for small incidents, so they
brocedures. A professional attitude in\all conditions, operation, and weath
ing. In addition, operating under winter conditions in a safety-critical role re|
nsure personnel remain capablé.and alert at all times.

ENTAL IMPACT AND MITIGATION

his section, the trainee should be able to describe in detail:

The meaning of some of the methods used to gauge environmental impact

hmental.impact of deicing/anti-icing fluids

s that-are used to manage the environmental impact of deicing/anti-icing f

0 a mist of glycol-based
judge situations safely.

br. Proper training and
ch towards the deicing
ar procedure of conduct

could be analyzed and
br elements is the key to
quires suitable breaks in

uids

A17.11

The Meaning of Some of the Methods used to Gauge Environmental Impact

The use of deicing and anti-icing fluids to provide the safety critical clean aircraft duing winter operations does result in
quantities of glycol effluent from the operations.

Type | fluids are typically supplied at 80 or 88% glycol, and diluted to the concentration required.

For Type Il and Type IV fluids, these fluids are typically 50:50 mixtures of glycol in water as supplied. This 50:50 mixture

is called a 100% product. It can then be diluted further to 75:25 with water (a mixture that is then about 37.5% glycol)
or to a 50:50 dilution with water (which is then about 25% glycol).

Although these products can be diluted before use, the quantities of glycol used at any airport may be large due to the
number of aircraft to be treated. All qualified fluids are assessed for basic environmental impact data during the process of
qualification. Aerospace Materials Standards AMS1424 and AMS1428 Fluid list the tests further discussed in this section.
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A.17.1.2  Biochemical Oxygen Demand (BOD) and Chemical Oxygen Demand (COD)

Bacteria and other micro-organisms use carbon-based chemicals as food. Glycols are alcohols, namely diols (two alcohol
groups), that are readily utilized by micro-organisms to grow. The consumption of these chemicals in turn also requires
oxygen as part of the metabolic process. Therefore the measure of how easily biological organisms turn glycol and oxygen
into biochemical energy for the organism is called the Biochemical Oxygen Demand (BOD). The measurement of this
number can give a variable value, as the test relies on a biological entity or mixture of entities (which can vary from lab to
lab and over time), a sufficient supply of oxygen which may not always be the case, particularly for highly concentrated
organic materials and a nutrient mix that can vary in composition. However, the test does give at least a good indication if
the material tested is easy or difficult to degrade.

It is also possible to oxidize a test material by chemical means. Potassium dichromate is a very strong chemical oxidizing
agent, and will break down most organic chemicals such as glycols very quickly. This is a more complete and predictable
way to determine the oxygen requwed to break down the test chemlcal as the reaction is free of the variability of the living
systems used for the B eme = = al Oxygen Demand (COD).

To summarize, the two

est methods give the following measure of degradability of test chemicals:

. chemical degradability of the test chemical in real world conditions as me¢asured through oxygen

BOD: the typical bid
uptake

COD: the expected

A.17.1.3  Biodegrada
The ratio of BOD to C¢(
happen in the real world
fluids are readily bioded
being nutritious and non

A17.1.4

Fluids are also tested in
for Economic Cooperati
required by regulatory a
trout. The LC50 concen
determined and stated i
may allow the comparis

A17.2 The Potential

A17.2.1 Water Cour

Aquatic Toxicity

pxygen demand if the chemical is completely degraded-under forcing cong
Dility
DD is normally quoted as a measure of the réady biodegradability of m

radable to more than 30% over a 5 day-period. This ready biodegradabi
-toxic for micro organisms.

accordance with EPA 40 CER 797.1300 and 794.14, revised July 1, 1989
bn and Development Guidelines for Testing of Chemicals), methods 202 an
pencies for permittedidischarges. Examples include fathead minnows, dap
ration (the highest'concentration at which 50% of the organisms do not s
n milligrams per liter. Again, there are no pass/fail criteria for these measu
bn of one fluid'with another.

Environmental Impact of Deicing/Anti-Icing Fluids

5€S

Although there is no specification for this measure of ready biodegradability,

itions

bterials which is likely to
most deicing/anti-icing
ity is due to the glycols

or OECD (Organization
d 203 using test species
hnia magna and rainbow
Lrvive the test period) is
ements, but the method

The measures of biodegradability in A.16.2.2 are discussed with reference to the use of oxygen to oxidize carbon-based
materials into carbon dioxide. Should quantities of glycol-based aircraft deicing/anti-icing fluids find their way untreated into
watercourses, then the progression of this biodegradation will lead to oxygen being taken out of the water. In the short term,
before the oxygen is replenished, this low oxygen level may cause fish and other aquatic creatures to asphyxiate. In the
longer term, the biological species that proliferate as they receive this feedstock may also upset the natural balance of the
watercourse.

A.17.2.2  Aquatic Creatures

The aquatic toxicity described above does give an indication of the potential threat to aquatic creatures. However, as most
deicing/anti-icing fluids are mainly propylene or ethylene glycol, the depletion of oxygen from the watercourse (streams,
ponds rivers) is the dominant consideration.
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A.17.3  Mitigating the

Environmental Impact of Deicing/Anti-lcing Fluids

As the main chemical component of deicing/anti-icing fluids is the propylene or ethylene glycol, various ways have been

adopted to minimize the

impact of glycols on the environment. These include:

Containing the glycol and disposal of this as chemical waste. By setting aside specific areas in which to deice and

anti-ice aircraft, these areas allow concentrated streams of glycol waste to be collected. For example, the use of a
deicing pad with underground storage tanks allows the gravity fed capture of the glycol waste stream, and also the easy
recovery of the material by pumping and transport of this waste for disposal.

runway to store in suitable tanks for further treatment.

technology or reed
watercourses. Any V

The potential for rec|
glycol material as a
on or near to the ai
material. While this
in any waste stream
of the chemical stre
other runway deicin
regulatory changes
planning of all operg

In addition to the geners
in winter conditions, the
produce waste glycol s
addition, some further h

A.18 TE18: DEICING

A.18.1 At the end of

e The special needs ¢

e The need for agreec

A.18.1.1 Designated

vater then discharged from this treatment is usually free of any BOD burde

ycling the spent glycol is also being done by various companies. Instead of
Wwaste stream, it is possible to concentrate the glycol by filtering.the materiz
rport, followed by distillation of the glycol to achieve a purity. comparable
can be done, there are a number of complicating factors; including the co
(too little may make the cost of recycling more than the‘value of the glycol 1
bm recovered. For example, if ethylene glycol and ptopylene glycol are bg
j chemicals, the recovery process may become t00.complicated to perfor
have been used in some regions of the world to-incentivize the recovery
tions.

| methods above, it is important to realize'that as most deicing/anti-icing o

h freezing precipitation of any sort combined with freezing point depressa

reams that are much more dilutecthan any concentration of fluids used

elpful information on environmentatl considerations is contained in ARP566
FACILITY OPERATION

his section, the trainge‘should be able to describe in detail:

f a designated deicing facility

and practical management plans and coordination to ensure safety and g

Deieing’Facilities (DDF)

In addition, there is equipment available that is able to vacuum up the spent glycol-based fluid off the airport tarmac or

Allowing the spent fluid to wash into treatment ponds has also been done. These can feature either activated sludge
i i et i i immal impact on external

n.

simply treating the dilute
| and stripping out water
to freshly manufactured
ncentration of the glycol
ecovered) and the purity
th used at an airport, or
m adequately. However,
of glycols by the better

berations are carried out
hts will continually act to
to treat the aircrafts. In
)0 Section 5.

ffectiveness

ARP5660 establishes th

e minimum recommended practices forthe standardizatiom of operational p

ocedures at Designated

Deicing Facilities (Central Deicing Facilities/Remote Deicing Facilities), to ensure the safe operation of aircraft, equipment
and personnel during ground icing conditions. Operating a DDF is in most cases the joint effort of several parties, including
facility operators, airport authorities, air traffic control, apron control, etc. To help ensure the safe operation of a DDF it is
recommended that parties manage this joint effort in such a way that possible conflicts or misunderstandings that may
hamper a safe and efficient operation are reduced. This can be achieved by organizing regular and ad-hoc meetings to
harmonize the operational and managerial policy and for information exchange.

A.18.1.2  Management Plan

Due to the need to coordinate numerous organizations and people, the key requirement for the successful and safe
operation of a DDF is the need for a management plan. This management plan should address the following:

e Deicing personnel

¢ Pilots and air operators for operation of the aircraft while at the DDF, including basic aircraft operation and complying

with the procedures at the location. The Pilot in Command will always have final responsibility for the safety of the flight
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Facility operators and/or deicers for handling of the aircraft at the location, maintenance of the deicing equipment and
facilities

Airport authorities for constructing and maintaining the deicing locations including infrastructure for the vehicles
Air Traffic Control for guidance of aircraft to and from the DDF
Airport deicing management organization

Pre-authorization for deicing services between carriers and service provider and airport authority

The responsibilities of all parties can be documented into a Memorandum of Understanding (MOU) containing an overview
of the total operation. This should include items such as a description of the infrastructure, a process model, communication
structure, publication strategy, dissemination of information, and logistic support. The following should be addressed and

defined in a DDF Operafions Plan.

General
Equipment
Approved aircraft types

Apron management|coordination
Movement of aircraft to the pad
Aircraft movement
Vehicle movement
Pad configuration
Engines-On deicing|operations
Procedures - jet powered aircraft

Procedures - propeller driven aircraft

A.19TE19: OPERATIONAL QUALITY MANAGEMENT, AUDIT FINDINGS AND UPDATING PROCEDURES

A.19.1 At the end of this-section, the trainee should be able to describe in detail:

The need to continually improve the operational performance for aircraft deicing/anti-icing
The principles of Quality Management and the main concepts of AS6332

The need for updated procedures and training

A.19.1.1 The Need to Continually Improve the Operational Performance for Deicing/Anti-Icing

Deicing and anti-icing operations for aircraft are subject to changes by many different influences, including:

The time between the end of one deicing season and the start of another, leading to the need to deliver refresher training
before the next winter season begins.

Changes in equipment, fluids or processes that may take place at an airport.
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e Changes to local or federal regulatory or industry practices.

e Changes in personnel carrying out the deicing/anti-icing.

e Learning from the previous winter season incidents or accidents locally or globally.

While these bullet points list in a general way some of the changes that may influence the smooth running of
deicing/anti-icing operations over time, it is important that there is a systematic approach that ensures all changes and
opportunities for improvement are captured in updated working procedures. This need to continually improve is the

principle behind quality management.

A.19.1.1 The Principl

es of Quality Management and the Main Concepts of AS6332

The basic concepts of quality management are set out in ISO 9001 and AS9100, summarized in two main points:

e The need to demon

requirements.

For aircraft deicing and
the Clean Aircraft Conc
with the principles of qu
defines the general areg
to define the sections wi

These include:

Quality system, doc
Management respo
Resource managen
Product realization

e Measurement, analy
The details and instructi

aircraft will not be descr
be read and understood

Aims to enhance thé product or service through effective systems and processes far<¢ontinual

strate and consistently provide a product or service that meets customer.a

anti-icing, the safety critical nature of this work requires/complete conforn
hlity management plus the current Revisions of the SAE standards. 1ISO

s that should be covered to ensure conformance {e'the principles of quali
th respect to deicing/anti-icing operations.

imentation and control of records
nsibility

ent

sis, and imprevement

bn of how te operate Quality Management with regard to the ground decing
bed here. They are fully covered in Aerospace Standard AS6332. It is exp
by.the trainer to ensure that the local management commitment, procedure

the content of this document. Although the above description of a QMS outlines the terms and defini

nd applicable regulatory

improvement.
hance to the principle of

01 and AS9100 further
and these will be used

ept. It involves both conformance to this standard of gperation, and cont%xal improvement in line

anti-icing operations for
ected that AS6332 shall
s and instructions reflect

lions of a quality system,

each individual deicing service provider will need to find the right level of accountability, documentation and systems review
for the effectiveness of their operations.

A19.1.2

The Need for Updated Procedures and Training

AS6332 sets out the need for the continual improvement of aircraft deicing/anti-icing operations. This is summarized in

Figure A15.
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Management Resource

Responsibility Management
Product

Measurement Realization -

Analysis and

Improvement / The Clean
h Aircraft

The key parts of this prg

Figure A15 - Management of quality as a continual process

cess include:

a. Management responsibility: Senior management shall provide evidence of its)commitment

implementation of 2

suitable management system for the effective deicing/anti-icing of aircr

shall review the organizations Quality Management System (QMS) at‘planned intervals to

suitability, adequacy

b. Resource management: The deicing service provider shall determine and provide the resourd

and maintain the sa

c. The clean aircraft:
clean aircraft free of

d. Measurement, anglysis, and improvement: Dle to the safety critical nature of the deic

delivering clean air
provided, and for th
necessary for senio
One practice vital to thg

The input to this manag

e The results of audits

and effectiveness.

fety of these services, and to continually improve their effectiveness.
The aircraft Deicing Service Provider'shall plan and develop the process

any frozen contamination on every-occasion.

raft on every occasion, there is a need to demonstrate the correct effe
£ continuous improvement of its effectiveness. The outcome of this step
managers to review'the effectiveness of their QMS in a).

bment review. shall include information on:

, bothdinternal and external

e Customer feedback

acTannEAnEiat

to the development and
bft. Senior management
ensure their continuing

es needed to implement

bs needed to deliver the

ing/anti-icing processes
ctiveness of the service
brovides the information

correct functiening of this process can be achieved by means of an end of season review. The
review should be carried out by senigr:managers, based upon the feedback from the operations d

uring the winter season.

e Process and product conformity

e Status of corrective

and preventative actions

¢ Accident/incident/irregularity, in terms of investigation, corrective action, and continuous improvement

¢ Follow up of previous management reviews, and

¢ Recommendations for improvement
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The output of management review shall include any decisions and actions related to:

¢ Improvement of the effectiveness of the systems and processes

¢ Improvement in the delivery of the effectiveness of these processes

e Any recommendations to the impact of these on resource needs and

e An updated ground deicing program, policies, and procedures.

The end of season review provides a means of formally closing out the season, assessing the effectiveness of the operations
for the season, determining the need for further resources and training, updating of procedures with the opportunities for

enhanced safety and efficiency, and using the process to demonstrate management commitment to improve the operations
for the next season.

A.20TE20: LOCAL RULES, RESTRICTIONS, AND AIRPORT PROCEDURES
A.20.1 At the end of this section, the trainee should be able to describe in detail:
¢ The way in which the local rules, restrictions, and procedures conform to the SAE. global deicing standards

e The special requirements of the local situation that may require local exXperience and procedures to supplement or
assure conformanceg with the “Clean Aircraft Concept”

A.20.1.1  Local Rules|and Procedures Confirming to the SAE Global Deicing Standards

It is expected that any Jairport where aircraft ground deicing procedures are carried out can shpw their operations can
conform to the SAE global aircraft ground deicing standards:

ARP1971 Aircraft|Deicing Vehicle - Self-Propelled

ARP5660 Deicing|Facility Operational Procedures

ARP6257 Aircraft |Ground De/Anti-Icing Communication Phraseology for Flight and Ground Crews
AS6285 Aircraft |Ground Deicing/Anti-lcing Processes

AS6286 Training and Qualification Program for Deicing/Anti-Icing of Aircraft on the Ground
AS6332 Aircraft |Ground Deicing/Anti-Icing Quality Management

In addition, the following standards support the information in the global deicing standards:

A.20.1.2  The Special Requirements for the Local Situation

This AS6286 standard has set out to describe the training and qualification process for personnel involved in various roles
concerned with the ground deicing/anti-icing of aircraft. While this training and qualification is supported with guidance in
Appendices A and B, there are other instructions and guidance available in other SAE standards that are mentioned in this
text. However, it is not possible to prescribe all possible documentation, systems and processes for any particular airport
operation. For example, the extent of the documentation can differ from one organization to another due to the size of the
organization and types of activities, the types of equipment in place, the complexity of their processes and interactions and
the competence of the personnel.

It is ultimately up to the trainer to tailor the required training to the local situation and audience, although it is expected that
the local processes and procedures will be congruent with the SAE standards and the best practice guidance that these
contain. Conformance to the principle of the “Clean Aircraft Concept” must be the basis of all ground deicing/anti-icing of
aircraft in winter conditions.
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APPENDIX B - AIRCRAFT DIAGRAMS AND NO-SPRAY AREAS
B.0 SECTION 1 - ADF APPLICATION - NO-SPRAY-ZONES
B.0.1 Diagram Symbols
@ Thin hoarfrost is acceptable on the upper surface of the fuselage

HOAR proved all vents and ports are clear. Thin hoarfrost is thin enough

FROST to distinguish paint lines, markings or lettering.
ALLOWED

Coating of frost up to 1/8th inch (3 mm) in thickness on the lower wing
front

@
FLIEEL
FROST
ALLOWED

and rear spar is permissible. However, all leading edge devices,
cpntrol surfaces, tab surfaces, upper wing surfaces and balancg bay
cavities MUST be free of ice, snow, slush or frost.

ngine intake MUST be free of all contaminants and engine fan|blades

: UST freely rotate.
ENGINE

INSPECTION

ngine intake MUST be free of all contaminants and engine fan|blades
UST freely rotate. Fuselagé-MUST be inspected prior to engine start
hen conditions warrant.

ENGIME
INSEECTION

Fropellers must be free of all contaminants before engine start.

@

Do not apply undiluted Type II, lll or IV fluids forward of the front
bl cabin entry door. Do not apply to windshields or windscreens.
APPLICATION

Check upper wing surface to confirm that ice is not present. A physical check
(tactile inspection) MUST be conducted on the wings upper surfaces at inboard

WING end of wing fuel tank and/or other areas as specified by the aircraft manufacturer.
INSPECTION Specific Airworthiness Directive requirements may apply.
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B.0.2 Diagram Icons

@
o
@
2
©
2
®
o
©

Do not spray into engine openings.

Do not spray into engine exhaust.

Do not apply Type II, Type Ill or Type IV to radome.

Do nof spray directly at flight deck windows/windscreen.

Do not spray directly at main deck cabin windows or doors.

Do not spray directly at or into pitot tubes, TAT probes, angle of attack vapes or other data
sensirjg devices/probes/tubes.

Do not spray directly at static ports.

Do nof spray directly at or inta aircraft intake or exhaust vents, ram air inlgts, scoops, drains,
outlets or pressurized outflow.valves.

Apply|deicing fluids.at'angles below 45 degrees.

Do nor spray into avionics vents.

Do not spray directly at aircraft wheels, brakes, oleo struts, mechanisms and switches.

Do not spray into APU inlet.

Do not spray into APU exhaust.
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Do not spray onto heat exchanger ventilation grid located on engine pylons.

Do not spray onto propeller blades.

Clear Ice Check (Tactile Check) required prior to deicing and may be required as part of post
deicing Check.

Do no

direct fluid spray onto the hingnc or b |chingc of fnlding \Aling devic

es, as this can

cause

lubricants to be washed away. Overspray is allowed
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Boeing 777-8/9 Folding Wing Tip Device No-Spray Diagram

Do not direct fluid spray onto the hinges or bushings of folding wing devices, as this can cause lubricants to be washed
away. Overspray is allowed.

See pages 141 and 142: This enlarged diagram is added for clarity. It will be removed at Revision C.
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B.1 BACKGROUND INFORMATION

B.1.1 Aircraft Types

B.1.1.1 Consideration of Aircraft Variations

The deicing/anti-icing procedures can in general be performed according to standard recommendations. However, there
are some variations between aircraft, companies, airports and regulations related to a typical A/C scenario. All aircraft
related limits shall be taken into account and the differences informed to the deicing crew. The application of deicing/anti-
icing fluid shall be in accordance with the requirements of the airframe/engine manufacturers. The winter operation plan
should reflect the particular airport and the aircraft it serves (e.g., passenger traffic, cargo, and business). There are also
a wide variety of aircraft to consider (e.g., small transport, medium-large transport, business jets, propeller aircraft,
etc.) when providing guidelines for the operation. It is impossible to introduce (and remember) each aircraft type and its
particular limitations so a more general approach is in place. It is up to the airline to provide special instructions of
procedures if they deviate-frem-rermak

B.1.1.2 Aircraft No-Bpray Areas in General

Basic areas of caution
gear, vents, probes, se
may have their own limi
variations but these ge
be avoided but direct s
but from where fluid flo|
takeoff), should be not
areas are restricted ang
incidents may be that sq
break), glycol may stick
B.1.1.3 APU

The APU is critical for
number of cases where
deicing. The procedure
down but may remain r

vhen deicing/anti-icing are engine-inlets, APU inlet/exhaust, windows, dog
Nsors, cavities and any opening where sprayed fluid is not<allowed. Addi
ations regarding deicing fluids and temperatures, such as ¢omposite prog
neral areas shall be avoided whenever possible. Some splashes of fluid

w-off can cause some problems (e.g., fluid flowing.from the nose section
bd and the procedure should be discussed together with the flight crew.
the consequences of what might happen if @lycol/fluid is sprayed shou

on heated cockpit windows causing restricted view for the flight crew, €

Heicing fluid and no spraying(shall be directed towards the inlet or exha
the APU has been destroyéed'due to deicing fluids and some aircraft have 1

inning at idle duringsdeicing/anti-icing operations. Air conditioning and/or 4

OFF, or as recommend

d by the airframe- and engine manufacturer. All the preparations should b

so the deicing/anti-icing|operation is not interrupted. Proper communication shall be established s

performed accordingly.

ircraft in general have their APU situated in the aft tail section. The APU

side of the tail as well aq the exhaust{ Older design (and some eastern production) can have the AR

gear section under the

ing/fuselage and the exhaust directed through the wing or the wing root

usually in operation whenever the APU is. This can cause glycol to be sucked in the air sy
smoke inside the cabin.| The/flight crew shall be informed before the start of the deicing so they ¢

adjustments.

rs/seals, brakes/landing
tionally, composite parts
ellers. There are many
and fluid drained cannot

ray on these parts is not allowed. Areas where fluid/is\allowed to be sprayed (e.g., the radome),

on the windows during
The reasons why these
d be understood. Such

nsors give false readings, engine and APU<produce smoke inside the aircraft via the air intake (or

tc.

ust. There have been a
estrictions of use during

for each case must be clear and general avoidance shall be noted. Engines are normally shut

APU air shall be selected
e performed beforehand
o the procedure can be
intake can be on either
PU located in the landing
The air-conditioning is
stem and thus produce
hn make the appropriate

B.1.1.4 Jet- Aircraft

Versus Propellers

Normal jet-engine aircraft are perhaps the conventional aircraft to de-ice/anti-ice. Even so, many propeller aircraft
perform a variety of flights and need deicing/anti-icing just as any other aircraft. The procedure in itself does not vary
because of engine differences. The wings, tail and fuselage are treated the same way. There may be differences on what
sort of anti-icing is allowed (thickened fluid) or how the anti- icing fluid affects performance. The propellers may have
some requirements on how to de-ice or simply to avoid deicing. Note that the deicing check also includes the propellers.
Propeller aircraft are generally treated at the stand because rotating propellers cause a hazard. If the procedure is
performed at a remote area, appropriate procedures shall be established and engine shutdown/start-up procedures (if
performed) shall be well known. Some propeller aircraft have the possibility to stop the rotation of the propeller for a limited
time (prop-brake). If the deicing/anti-icing is performed and engines are started, whether it is on a remote or at stand,
the correct sequence shall be known and communicated. The aircraft is said to have a left-hand and a right-hand side
according to the captain’s view forward. The engines are also numbered according to the captain’s view starting from
left to right (number one on the left-hand side and number two on the right-hand side for a twin-engine A/C). The correct
communication shall be used when performing this kind of deicing/anti-icing operation.


https://saenorm.com/api/?name=b2c5f918c9801d5d65ae7b8c60daa173

SAE INTERNATIONAL AS6286™B Page 214 of 270

B.1.1.5 Aircraft Ice Detection and Prevention Systems

Aircraft have a wide variety of anti-icing or deicing systems while in-flight. The protective systems are, however, not in
use during the ground stop. Areas and systems protected by the aircraft can be the wing leading edges, the tail (vertical
and horizontal) leading edges, engine inlet leading edges, probes, ports, tubes, antennas, propellers, cockpit windows
even upper surfaces of the wing (tank area mainly). The main anti-icing system used is electricity and heated air taken from
engines. Propeller aircraft and some equally sized jets use so-called deicing boots. These boots do not prevent the ice
from forming but they remove it after it has formed. The systems must be generally understood and the limitations noted.

As an example, the wing leading edge can be heated during flight from the engine outwards but the leading edge between
the wing root and the engine may in some cases not be heated. This difference shall be noted when checking the aircraft
for ice. The same issue is relevant for the tail section where there may in some case not be any heating at all on the leading
edges. The propellers are also not protected for the whole length and it shall be checked accordingly. The engine inlet
leading edges are heated during flight but not on ground. This shall be noted when cleaning and checking the aircraft. All

static ports and pitot tu

bes includina other nrobes and sensors shall he free from ice befor
T g

takeoff. Note that the

engine inlet also contai

are in some cases electifically heated (depending on aircraft type and options used), but they do'hot

clean. Some wings are

up if the melted precipitation has frozen overnight when the system has not been in useczNote tha

used during the groun
due to the excess heatir
B.1.1.6 Common A

Aircraft can be designed
example: commuter air

arounds, cargo aircraft have requirements on weight carried and thus size of aircraft, airliners ha

and limitations extendin
speed, cost efficiency a
and the result is a vari
design, wing mounted
manufacturers are curre
Tupolev, llyushin, and d
Bombardier, Saab, etc.,

The aircraft even nameq
parts on the aircraft ar
for an airline, of conven
that each aircraft shou

ns some probes that should be checked. These systems give relevant info
protected from freezing with a heated cover (usually tank area). ~This are

] stop/taxi (e.g., some business jets), the viscosity of the ¢hickened flui
g of thefluid.

rcraft Types and Design

in different ways and in different sizes to serve‘certain needs for some p3
craft have some limitations and requirements>on short-haul routes with s

j from fuel burn, range, noise limitations:to passengers carried. Business
nd easy access of operation as a requirement. All elements are consid
bty of aircraft in operation. Notable, variables, other than size, can be lov
engines versus fuselage mounted engines, propeller A/C versus jet
htly Airbus and Boeing, dominating the market. Eastern production, contain
ther designs. Smaller sized/mid-sized aircraft vary from, e.g., BAe, Embr
and business jets have a large variety of aircraft available.

differently and of_different shape and size, have a general concept of des

named alike .and refer to the same controls, etc. Here is an example
lional design and medium size. The parts listed here are for reference
d have thesame systems and controls.

a)
e

rmation for the flight and
perform correctly unless
B can, however, be iced
t if the wing heating is
i used can be degraded

rticular operation. As an
short runways and turn-
e variable requirements
aircraft have in general
ered for each customer
)-wing versus high-wing
A/C, etc. Major aircraft
ng a variety of Antonov,
her, EADS ATR, Fokker,

ign and function. These
of an imaginary aircraft,
only and do not mean
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Angle of Aldflow Sensor

Wing Upper Surface

RH, Right Hand Side Upper Fusslage
#2 Engine

Spoilers

APU Infet
Leading Edge Slals

Cabin Dc

Tralling edge Flaps

Cockpit Windows

Static Parts
(both sides)

Radoma - LH, Left Harid Side

-1 Enginé,

Engina intaka
Piltot Tubss
(both sides)

lose Landing Gear

Elevator

Harizantal Stabillsar

g Tip

B.1.1.7 Precautions
It must be noted that nj
Many of these requirem
based limitations. The |
wings and leading edge
procedures even if there

must be based on mutual understanding and commdunication. No deicing operation can be perfor

from the airline and fligh

B.1.2 Aircraft Typeg
NOTE: The wing and H
that is sprayed
may not includg
an indication. A

Figure B1 - Aircraft controls and description
with Aircraft Turn-Around

any airlines and companies have theitZspecial requirements on deicing
ents are based on mandatory manufacturer or regulator requirements but
mitations and requirements can ‘be’such as a mandatory hands-on che
5 or positioning of elevator before the start of anti-icing. Some companies
is no mandatory requirement:Performing preventive deicing/anti-icing on

t crew (commander).

orizontal tail*surface areas mentioned are not verified to reflect only the
with de-antiicing fluids) for each aircraft type. Some wing and horizonta
flight'controls, wing-to-fuselage panels, winglets, etc. The figures shall th
ways-~check with the operator or aircraft manufacture for the correct figure

brocedures and checks.
there are also company-
tk for contamination on
may have adapted these
pircraft for a turn-around
med without permission

wetted areas (the area
stabilizer areas may or
erefore only be used as
of wetted areas

B.1.2.1 Airbus

All dimensions are for reference only and are approximate. Latest revision of aircraft data shall be used in operation. The
figures given may differ when compared with other manuals and therefore verification must be made if using these
figures directly in operation. These numbers are rounded up for easier use in operation. The dimensions for the
upper fuselage area and the vertical stabilizer surface area are not mentioned here. Relevant aircraft manufacturer
and airline operator manuals should be referenced when treating these areas.
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B.1.2.1.1 Airbus A340

Manufacturer Airbus

Type A340 (-200/-300)

Wing area 362 m?

Horizontal stabilizer area 70 m?

Total surface area 432 m?

Height overall 17 m

Wingspan 61m

Fuselage, 1/3 surface area

351 m2 (340-200), 376 m? (340-300)

Manufacturer
Type

Wing area
Horizontal stabilizer area
Total surface area
Height overall
Wingspan
Fuselage, 1/3 surface afea

Airbus

A340 (-5007-600)

437 m?

70'm?

507 m?

18 m

64 m

401 m? (A340-500), 445 m? (A340-600)
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