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Aircraft Deicing Vehicle - Self-Propelled, Large and Small Capacity

1. SCOPE:

This SAE Aerospace Recommended Practice (ARP) covers requirements for g self-
propelled,|boom type aerial device, equipped with an aircraft deicing fluid spraying system.
The unit shall be highly maneuverable for deicing all exterior surfaces of wide-body and
smaller cdmmercial jet aircraft, e.g., B-747 to Fokker F28 and)BAC-111. The Vehicle will
also be used for aircraft maintenance and inspection. Thedvehicle shall be suitable for day
and night pperations.

2. APPLICABLE DOCUMENTS:

The following publications form a part of this;decument to the extent specified herein. The
latest issup of SAE publications shall apply. The applicable issue of other publications shall
be the isslie in effect on the date of the purchase order. In the event of conflict between the
text of thig document and references.cited herein, the text of this document takes
precedenge. Nothing in this documeént, however, supersedes applicable laws and
regulation$ unless a specific exemption has been obtained.

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

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright © 2003 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER: Tel: 877-606-7323 (inside USA and Canada)

Tel:  724-776-4970 (outside USA) SAE values your input. To provide feedback

Fax:  724-776-0790 on this Technical Report, please visit

Email: custsvc@sae.org http://www.sae.org/technical/standards/ARP1971B
SAE WEB ADDRESS: http://www.sae.org
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2.1

2.2

23

24

SAE Publications:

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

ARP1247 General Requirements for Aerospace Powered Mobile Ground
Support Equipment

ARP1328 Aircraft Ground Support Equipment Vehicle Stability Analysis

ARP1838 Pictograms for Ground Support Equipment

ARP4737 Aircraft Deicing/Anti-lcing Methods with Fluids, for Large Transport
Aircraft

ARP5058 Enclosed Operator’s Cabin for Aircraft Ground Deicing Equipment

AMS 14p4 Aircraft Deicing/Anti-Icing Fluids, Newtonian, Type |

AMS 14p8 Aircraft Deicing/Anti-Icing Fluids, Non-Newtonian, Type Il, Ill, and IV

ANSI Pdblications:

Available from ANSI, 25 West 43rd Street;*\New York, NY 10036-8002.

ANSI A92.2 For Vehicle-Mounted Elevating and Rotating Aerial De)ice

OSHA Hublications:

Available from OSHA, 200-Constitution Avenue, NW, Washington, DC 2021D.

Safety apd Health Standards 29 CFR 1910

ISO Pullications:

Availablg from International Organization for Standardization, Case Postale %6, CH-1211

Geneve

ISO 110

ISO 110

ISO 110

ISO 110

20, Switzerland.

75 Aerospace Aircraft de-icing/anti-icing Newtonian fluids, ISO type |

76 Aerospace Aircraft de-icing/anti-icing methods with fluids

77 Aerospace Self-propelled de-icing/anit-icing vehicle — Functional
requirements

78 Aerospace Aircraft de-icing/anti-icing non-Newtonian fluids, ISO type Il

(IlI, IV will be added)
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2.5 Other Publications:

3. TECHNIC

3.1

CSA (Canadian Standard Association) CSA C-225 Vehicle-Mounted Aerial Devices

NFPA 70 - National Fire Protection Association Electrical Code

EN 1915-1 Aircraft Ground Support Equipment General Requirements, Part 1: Basic
Safety Requirements

EN 1915
and Strg

prEN 19
prEN 19

prEN 12
and deid

prEN 28
Constru

IATA AR

ATA. 10

General

The unit
basket ¢
tanks, a
heated \

ngth Requirements, Calculations and Test Methods
15-3 Aircraft Ground Support Equipment General Requirements, Pa

15-4 Aircraft Ground Support Equipment General Requirements, Pa

ing/anti-icing equipment

D Mobile elevating work platforms - Design’calculations - Stability cri
Ction - Safety - Examinations and Tests

M 975 Functional Specifications for an Aircraft de-icing/anti-icing ve
1 Specification for Ground Equipment Technical Data

AL REQUIREMENTS:

Description:

shall consist of a suitable self-propelled chassis, an aerial device wi

onstructéd)and mounted in accordance with national safety standarg
fluid_pimping system, and an enclosed flame combustion heater(s)
vater-of heated deicing fluid to all necessary aircraft surfaces. An au

-2 Aircraft Ground Support Equipment General Requirements, Part.2: Stability

t 3: Vibration

t4: Sound

312-6 Aircraft Ground Support Equipment Specific/Requirements, Part 6: Deicers

eria -

hicle

h personnel
s, fluid supply
for applying
Xiliary engine

will pow

pr-the spraying system, the aerial device and the heater(s), or these

ystems shall

be driven by the propulsion engine directly or through one or more power takeoff (PTO)
devices which provide power from the chassis propulsion engine. All major items shall be
enclosed in a compartmentalized body meeting recognized appearance and functional
standards of the truck body industry.
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3.2 Basic Performance Features:

3.2.1

The primary function of the vehicle shall be to apply heated water and/or deicing fluid

mixtures from a variable height boom to the surfaces of stationary aircraft while
traversing their perimeter. A hose stored in a compartment shall also be fitted for ground
use. The vehicle shall be acceptable for use around terminal gate areas, airport service

roads,

3.2.2

and aircraft service ramps.

aircraf
and fu
(25 mg
speed
tank(s

3.23 a. La
he
de
for
no

are
ca

NC

of at least 80 km/h (50 mph) (or 72 km/h (45 mph) for a diesel chas
at minimum levels may be specified as an option (see 3:9:29).

rge-The aerial device, when extended, shall providesa basket floor-tg
ght of at least 12.2 m (40 ft) and shall be extendable out to either sid
cer to at least 8 m (26 ft) as measured from the centerline of rotation
vard edge of the basket or the nozzle in thé ease of a turret or boom

a to accommodate two standing persons. Alternatively, an encloseq
Din may be provided.

TE: The regulations of some countries may require a basket capa
of 204.1 kg (450 Ib).

S

helght of at least 10/0.m (33 ft) and shall be extendable out to either sid
delcer to at least. 7m (22 ft) as measured from the centerline of rotation
forvard edge of:the basket or the nozzle in the case of a turret or boom
nozzle. Thepersonnel basket capacity shall be at least 136 kg (300 Ib

all-The aerial deviece;\when extended, shall provide a basket floor-to

rzle. The personnel basket capacity shalltbe at least 204.1 kg (450 Ib)
(Edrope-200 kg) with a 122 cm x 61 cm (48%in x 24 in) (Europe-120 cm

The unit design must provide a safe and stable configuration for maneuvering about the
with the boom in any possible position at speeds up to 6 km/h (4. mph) with fluid
b| tanks at minimum, one-half, and maximum operating levels. ,A*40 km/h

h) speed shall be safe and achievable with fluid tanks at maximum levels. A

is) with fluid

-ground

e of the
to the
type of

x 60 cm) floor
operator’'s

ity in excess

-ground
e of the
to the

type of

(Edrope-136kg) with a 61 cm x 61 cm (24 in x 24 in) (Europe-60 cm x ¢0 cm) floor

area to_.decommodate one standing person. Alternatively, an enclosed
cabib-may be provided.

operator’'s

NOTE: The regulations of some countries may require a basket capacity in excess

of 136 kg (300 Ib).

3.2.4 The deicing fluid system shall provide a delivery rate at the personnel basket spray
nozzle of at least 151 Lpm (40 gpm) at minimum pre-nozzle discharging pressure of
690 kPa (100 psi), with the boom fully elevated.
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3.2.5 a. Large-The deicing fluid supply tank(s) shall be constructed of noncorroding material
which is able to withstand the maximum fluid temperature that the fluid heating
system will impose. The minimum total tank capacity shall be 6810 L (1800 gal).
The option of a Type I, lll, and IV anti-icing system may be required (see 3.9.1).
The option of a 3-way split of the tank(s) allowing for a Type | or Type Il, Ill, and
IV/water variable proportioning system in addition to the Type I, lll, and IV system
may also be required (see 3.9.2 and 3.9.3).

3.2.6

3.2.7

3.2.8

3.2.9

b. Small-The deicing fluid supply tank(s) shall be constructed of noncorroding material

system will impose. The maximum total tank capacity shall be 4600\

Th
Th
v

mgy also be required (see 3.9.2 and 3.9.3).

whjch is able to withstand the maximum fluid temperature that the quid{eating
1

b option of a Type I, lll, and IV anti-icing system may be required (s
b option of a 3-way split of the tank(s) allowing for a Type | or Type |
water variable proportioning system in addition to the Type-ll, I, ang

215 gal).
e 3.9.1).
, I, and
IV system

The dgicing fluid system shall be designed to withstand fluid temperatures pf -40 °C

(-40 °F) to 96 °C (205 °F).

An englosed flame internal combustion type heater(s) with an automatic safety control

syste

capaci
(180 °
should
from 2
less fr
sufficie

Power|
positio
effect

A sep3
vehiclg
electri

(s) shall be capable of raising the temperature of the maximum deic|
y of pure water (for test and demonstration purposes) from 2 °C (35

°C (35 °F) tank temperatureto 82 °C (180 °F) nozzle temperature w

hing, and fluid heating may be accomplished simultaneously with no
Ipon any opgration.

rate engine shall be provided to drive the fluid, blower, and hydraulic

tal-systems should be driven by a PTO(s) or hydraulics on the propu

ng fluid tank
°F)to 82 °C

F) within 1 h or less. Alternatively,\if the heating system is a fast heafing design, it
heat pure water from the deicing tank at a minimum rate of 151 Lpm (40 gpm)

thin 5 min or

bm the time of starting the-heater. This type of system should be able to supply a
nt amount of fully heated-fluid to complete normal deicing operations.

distribution shall be so arranged that vehicle propulsion, fluid spraying, boom

detrimental

pumps on all

s using a standard truck chassis. Alternatively, all hydraulic, fluid, heater, and

sion engine.

In this

ype O sysiel, e venicle drive systelr sNnould De devised SO dl d

propriate

engine speeds can be maintained during deicing without regard to vehicle speed (e.g.,
hydraulic vehicle drive).
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3.2.10 Sufficient fuel tank capacity is required for all engines and heater(s) for continuous
deicing operation for a minimum of 4 h without refueling, including at least two complete
duty cycles of filling, heating fluid as per 3.2.7, deicing, and returning to the fill station.
The design shall provide 7.5 to 19 L (2 to 5 gal) of usable fuel for the auxiliary engine
after the supply is depleted for heater(s). The design shall provide for the shutdown of
the heater(s) first. The propulsion engine should have a separate fuel tank (or stand
pipe in a common fuel tank) of sufficient size to allow for 4 h of continuous deicing
operations. An option for a larger tank allowing 8 h of continuous deicing operations
may be required. The vendor shall supply calculations on the specific fuel consumption

at rate
3.2.11 Opera
heater
contin
fluid s
propul

3.3 Chassis

3.3.1 The ch
manuf
3.3.2 The ve
maxim
The le
locatio]

contro

NOTE

3.3.3 The ch

passel

3.3.4 The vs

;

d output for each engine and the fluid heater(s) on request.

ion of the spray fluid system shall not be contingent upon operation
s). Operation of the elevating boom and vehicle propulsion-shall not
ent upon operation of the fluid spray system. Operationef the boon
ray, and heater systems shall not be contingent on operation of the
Sion engine unless the vehicle engine is the only pewer source.

Description:

Acturer or a custom chassis designed for'the requirements of a deici

hicle driver shall be located at the\left side of the chassis and shall h
um unobstructed view of the aopéerator and basket under all operating
[t side (looking forward) shalllnormally be considered as the working
h nearest to the aircraft being serviced and contain external instrumg
S.

The above may be reversed for countries that drive on the left-ha
road.

assis shall'include an enclosed, heated cab for the vehicle driver an
nger.

hicle shall be of minimum overall length and width, consistent with s

bf the

be

N elevation,
vehicle

assis shall be a standard, current truck madel offered by a leading automotive

ng vehicle.

ave the
conditions.
side for
bnts and

nd side of the

1 a

ability

requirements. Maximum width shall be Tmited 1o 2.44 m (96 in) and maxim

limited

3.3.5

to 3.89 m (12 ft 9 in), or as allowed by local regulations.

um height

In addition to standard truck cab equipment (heater/defroster, lights, electric wipers and

washer, rear view mirrors, etc.) the roof of the cab shall be fitted with a 91 cm x 46 cm
(36 in x 18 in) or larger observation window and electric wiper. This shall be located for
overhead viewing from the driver’s position.

3.3.6
drive.

The vehicle drivetrain shall be equipped with an automatic transmission or a hydraulic
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3.3.7 Power

steering and power assisted dual braking system shall be provided.

3.3.8 The parking brake shall be applied by an over center operated lever, a foot operated
ratchet, or spring set mechanism released by hydraulic or air pressure.

3.3.9

The standard chassis shall be rated to sustain loads imposed by the vehicle at speeds

up to 40 km/h (25 mph) with the fluid tanks at minimum and maximum levels. If speed
capability is specified (see 3.9.29), the chassis shall be rated to sustain the loads
imposed by the higher speed capability.

3.3.10 Tow h

directly

at rear].

3.3.11 Snow/

3.3.12 Storag
based
12V L
3.3.13 Alterna
load ¢
capaci
3.4 Aerial D
3.4.1 The aq
and st
Boom
with pi
cylinde
All piv
bushin

poks shall be installed on the chassis structure, or on suitable memb
to the chassis; two at front (one on each side of the chassis Centerl

mud tread tires shall be provided on drive wheels.

e batteries shall be of the heavy-duty type. Vehicle electrical systen
on 12V DC or 24 V DC. Fluid heater circuits:shall be 120 V AC or 2
Cor24VDC.

itors shall be installed that supply 100%-of the maximum vehicle ste
pable of being imposed at engine idle rpm plus a 1 A minimum add

y.
bvice Description:

rial device and its installation on the vehicle must conform to all nati
hbility regulations in:all respects other than electrical insulation requi
elevating, telescoping, and basket leveling hydraulic cylinders shall k
ot operated cheek (or holding) valves mounted directly to the base

rs to preventinadvertent boom lowering from a hydraulic system pre
bt points Shall have easily accessible grease fittings or have self-lubr
gs. The“personnel basket shall have a self-adjusting mechanism to

verticgl attitude for all boom positions. Outriggers or other ground contact

not be

brs attached
ne), and one

shall be
40 V AC,

dy electrical

ftional charge

pbnal safety
ements.

e equipped
f the

ssure loss.
cating type
maintain a
jevices shall

required to obtain the specified stability.

3.4.2

The vehicle and boom shall remain stable, on level ground, with the fluid tanks empty,

fuel tanks empty, hydraulic and engine oil at minimum safe levels, the boom at any
attitude, basket loaded at maximum rated capacity, and a 75 km/h (46 mph) wind from
any direction. Spring lock out devices or torsion bar systems may be utilized to maintain
stability when boom is elevated, if required. The deicer must also remain stable in the
same condition, zero wind and any one tire flat (unless nonpneumatic or foam filled tires
are used). See also ARP1247and ARP1328.
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3.4.3

3.4.4

3.4.5

3.4.6

Boom rotation shall be achieved by a turret, mounted on the chassis, which swings
through a 180° arc in either direction. The turret shall be mounted on a circulating ball
turntable bearing, with accessible grease points. Alternatively, a fixed boom may be
employed with a highly maneuverable vehicle which provides similar operational
flexibility.

The aerial basket shall be designed to position an operator to effectively apply fluid to
the upper areas of aircraft control surfaces, wings, empennage, and fuselage.

Stability and safety shall be paramount in the boom and basket design. Ogeration of the
boom and its controls shall be smooth and positive.

Aerial Device Safety Factor Design Requirements: Manufacturerscmay use|Method A
and/or|Method B

Aerial Device Safety Factor Design Requirements-Method/A:

Design requirements for the aerial device shall be intaccordance with ANS| 92.2. The
design requirement shall include a minimum dynamic safety factor of 2:1 (4ased on yield
strength for ductile materials). The following dynamic loading conditions shall apply:

e Vehicle driving over a test fixture (defined below) at a speed of 6 km/h (4 mph) with
any axle in forward and reverse directions.

e Vehicle driving at a speed of 6-km/h (4 mph) in forward and reverse dirg¢ctions and
sugldenly applying brakes to simulate emergency (panic) stops.

The dynamic loading conditions shall incorporate boom orientation and fluigl tank level
which generates maximum stress on the structural boom components. Thel basket shall
be loagled at maximum-rated capacity.

Definitjon of test fixture:

The tept fixtufe is defined as a device used to simulate obstacles that may pe
encouhtered on an airport ramp (e.g. wheel chocks, storm drains, fuel pit ligls, snow and
ice ruts, etc.). The test fixture shall be made out of wood measuring 10.2 cm (4 in) high
x 15.2 cm (6 in) wide x 60.96 cm (24 in) long. The top corners shall be symmetrically cut
at 45° angles along the longitudinal length of the member providing a top flat surface
measuring 5.1 cm (2 in) in width. The test fixture shall be secured in such a manner that
prevents sliding or overturning as the vehicle is driven over it during dynamic load
testing.
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3.4.6 (Continued):

Aerial Device Safety Factor Design Requirements-Method B:

The dynamic safety factor of 2:1 in Method A can be substituted with the minimum
stress factor S as specified in Table 1 below.

Design calculations for the aerial device shall as a minimum include the following loads:

a. Dwaeight: Weight of individual parts of the structure.
b. Palload: Weight of persons and equipment in the basket or enclosed ¢
c. Logal loads: Where specified.

d. Snpw load: Weight of snow or ice on the structural parts depending on
arga in question.

e. Dypamic forces:

1.

Secondary dynamic forces: Forces caused by persons in the baske
cabin.

Horizontal dynamic forces: Centripetal forces caused by driving the

abin.

geographical

t or enclosed

chassis.

Vertical dynamic forces: ;Forces caused by the movement of the agrial device

and by persons in the basket or enclosed cabin.

4. | Wind load: A windspeed of 20.58 m/s (40 knots) shall be taken intq account.
The established stress resulting from the multiplication of the calculated stress by the
stress [factor S shall not exceed the yield stress of the respective material. | The stress
factor B shallbe as specified in Table 1.
TABLE 1 - Stress factors S
Structural Members Welds
Equiv. stress Normal stress | Shear stress Butt welds Fillet welds
S 1.25 1.33 2.22 1.5 1.7
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3.4.6

3.4.7

3.4.8

(Continued):

A verification of fatigue strength in respect of safety against failure under frequently
repeated stresses variable with time shall be carried out for structure members

experiencing numbers of stress cycles of 2 x 10* or greater.

In case of stress cycles of 2 x 10* or higher, the stress factor S as per Table 1 has to be

multiplied by the fatigue strength factor D as per Table 2.

TABLE 2 - Fatigue Strength Factors D

Stress cycles Fatigue strength factor D

<2x10* 1.00
5x10* 1.10
10° 1.20
2x10° 1,30
5x10° .45
10° 1.55
>10° 1.6

The design verification shall include a dynamic’loading condition using a tefst fixture as

specified in Method A. The dynamic loading conditions need not take into

hccount the

secondlary dynamic forces and snow load. Wind load shall be incorporated by

calculgtion afterwards.

The design verification shall bé done comparing measured stresses (with incorporated

wind Igads) and yield strength.of the material in question. To pass the test
minimyim acceptable safety‘factors are as stated in Table 1.  Strain Gau
verification:

Design verification.of the aerial device for compliance shall be provided by
manufacturer using strain gage measurement techniques. Strain gage me
shall include obtaining stress magnitudes from structural components on a
unit. Howiand where to mount strain gauges shall be done in accordance
recommendations from applicable industry standards.

5 the
e

the
Asurements
prototype
ith

The aerial basket shall be equipped with a complete set of controls which will permit the

operator to move the boom and basket through any of its motions.

Duplicate controls shall also be provided at a location readily accessible to
(preferred) or in the vicinity of the boom base. The duplicate controls shall
override the basket controls.

the driver
always

-10 -
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3.4.9 All control levers shall directionally agree with boom movement as much as is practical,
be of the “dead-man” type, and be large enough for grasping with a gloved hand. They
shall be identified with permanent nonfading pictograms per ARP1838 or placards with
descriptive wording. All basket mounted controls and switches shall be protected from
fluid spray and inadvertent operation caused by snagging of clothing or contact by

3.4.10

3.4.11

3.4.12

3.4.13

3.4.14

3.4.15

hoses.

The normal position of the personnel basket when at rest shall be forward and in front of
the truck cab at ground level for optimum control and view when approaching aircraft or

work grea as well as for optimum ground access.

a. La
42
meg
no
ed

b.

42
me
no
ed

The a¢
latcheg
an ave
into th
Attach
level.

The ba
handh
outsidé
large €

Small-The basket shall be 61 cm long x 61 cm wide x 107 cm deep (24

'ge-The basket shall be 122 cm long x 61 cm wide x 107 cm deep (4
in) at least, inside dimensions. The basket floor shall be covered wi
tal or suitable equivalent to prevent ice buildup and permit:-moisture
nmarking rubber bumper shall be installed on the external bottom an
pjes of the basket.

in) at least, inside dimensions. The basket‘floor shall be covered wi
tal or suitable equivalent to prevent ice buildup and permit moisture
nmarking rubber bumper shall be installed on the external bottom an
jes of the basket.

rial basket shall be provided with safe and easy entry and exit with
5 on entry gates and/or retajner bars. This door or bar shall permit e
rage sized operator dressed in winter protective clothing and shall o

ment points shall be provided for safety harnesses/belts on the boo

sket shall befitted with a cushioned protective “holster” for storage ¢
bld spraygln, unless a turret nozzle is fitted. The holster shall be m
e of the-basket, shall be of open construction to permit drainage, and
noughto permit easy gun stowage and removal.

b basket or shall incorporate a fixed safety bar at the height of the hj‘n

8inx24inx
h expanded
drainage. A
d the bottom

inx 24 in x

h expanded
drainage. A
d the bottom

ositive

psy entry of
ben inward
drail.

at basket

f the
bunted on the
shall be

An emergency stop switch shall be provided in the basket to stop all boom movement
and shut down fluid pumps and heater(s). See also 3.8.1.

Design of the aerial device and its attachment to the chassis shall be such that periodic
structural inspection can readily be carried out without major disassembly.

-11 -
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3.4.16

3.4.17

3.5 Fluid Syptem Description:

3.5.1

3.5.2

An emergency hydraulic pump and motor powered by the chassis electrical system shall
be provided, which will enable the aerial device and fully loaded basket to be
maneuvered and lowered into the normal stowed position; in the event of auxiliary
engine and/or chassis engine malfunction or shutdown. Duplicate controls shall be
located at the basket position and at the base of the boom, or be readily accessible to
the driver.

Additionally , it must be possible to lower the aerial device and basket from any
achievable boom position to the ground safely and to such a position that the basket can
be saf§|y and easily exited by the operator(s) by releasing the pressure in.the boom

holding valve, either through a fixed orifice designed to limit flow to a saferate of
lowering or by means of a hand operated pump. Any manual operations tg achieve this
should not require the use of any tools.

A two-way headset communication system shall be installed in-the basket and in the
driver's cab. It should be heavy-duty and designed for severe weather and| be audible in

high npise and wind situations. It should have independent volume control|at both
stations and should provide continuous, hands free two-way communicatiop.

All fill ports shall be conspicuously labeled-and have different sizes/types of couplings to
preverjt contamination due to inadvertent product mixing.

In add|tion, the user may specify color coding to distinguish between deicing or anti-icing
fluids:

Color ¢oding:

Deicing fluid — Red w/yellow stripe.
Anti-icng fluid — Green w/yellow stripe.

The flgid dispensing system shall provide the following features:

a. Larges:6624 L (1750 gal) minimum total usable capacity with noncorroding tank(s) for
Type I or Type II, 1, and IV deicing fluid mixture. A separate Type I, 1ll, and IV tank
may be required (see 3.9.1).

b. Small-4600 L (1215 gal) maximum total usable capacity with noncorroding tank(s) for
Type | or Type I, lll, and IV deicing fluid mixture. A separate Type Il, lll, and IV tank
may be required (see 3.9.1).

c. Spray nozzles at basket location and ground level location. If a Type Il, lll, and IV
anti-icing system is fitted, a Type Il, lll, and IV nozzle or other approved dispensing
device shall also be provided in the basket (see 3.9.1).

d. Ground level nozzle shall dispense deicing fluid only.

-12-
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3.5.3 The vehicle’s fluid handling system shall be designed to be compatible with either SAE
Type | or both Type | and Type Il, lll, and IV de-/anti-icing fluids. See 3.9.1, 3.9.3, and
3.9.4 for Type Il, lll, and IV fluid system requirements.

3.5.4 Fluid tanks shall be adequately baffled to prevent undue fluid motion and starving of the
fluid pump during maneuvering. Return fluid shall be introduced near the bottom of the
fluid tank as remote as possible from the outlet to pump. The tank and fluid system
should be designed to thoroughly mix a 50% solution of SAE Type | and water, added
separately, within the time it takes to heat the fluid from 15.5 °C (60 °F) to 82 °C
(180 °F) heater outlet or nozzle temperature or 15 min, whichever is greater. Suitable
vents, overflows, manual fill points, and liquid level gauges graduated in 570 L or
100 ggl increments, shall be provided on each tank. Each tank shall be sidped or
shapedl for complete drainage and have a manhole with cover, in thextop of the tank, for
access to the interior of the tank.

3.5.5 Tank drainage fittings shall be 5 cm (2 in) minimum with valves mounted clpse to each
tank wjth operating handles at the side of the truck. Valve.operating handlg¢s should be
located at the perimeter of the deicing vehicle. Remotely located drain valyes for tanks
which fontain solutions that may freeze shall not besusceptible to freezing,

3.5.6 A manhole type gravity fill opening with an attached cover to alleviate rain ¢ntry shall be
provided for replenishment of the tank. Adeqguiate expansion space shall rgmain after
filling tp prevent fluid overflow or tank pressure build-up during heating.

3.5.7 The flJid pump(s) shall be self-priming and capable of running dry without gamage for a
period|of 3 min. Suitable noncorroding strainer protection shall be installed in the pump
inlet of a design preventing pupip cavitation.

3.5.8 Plumbjng, pumps, heaters, valves, fittings, seals, etc. shall be compatible With the cold
ed fluids to which they are exposed. Anticipated fluid types are ethylene and/or
propylene glycol base'SAE Type | and Type Il, lll, and IV deicing/anti-icing [fluids and
alkaline water basé:cleaners. Pressure relief valves designed to prevent damage due to
overpressure shall be provided on the discharge side of all pumps capable|of damaging

3.5.9 Systemdesign shall permit easy nonhazardous access to components for
removat.
locations where large spillage would occur if a line was opened.

Bervicing or
t other
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3.5.10 a. Large-The basket shall be equipped with a portable gun type spray nozzle to be held
by the operator or a turret mounted nozzle. This nozzle shall be capable of applying
an effective deicing fluid spray pattern to the top of the B747 vertical stabilizer

[approximately 19.8 m (65 ft)].

3.5.11

3.5.12

3.5.13

3.5.14

3.5.15

3.5.16

3.5.17

Small-The basket shall be equipped with a portable gun type spray nozzle to be held

by the operator or a turret mounted nozzle. This nozzle shall be capable of applying
an effective deicing fluid spray pattern to the top fin of the B737, B727, DC9, and
MD80 type aircraft [approximately 11.6 m (38 ft)].

The sq
the op
nozzle

adjustment and a shutoff valve.

If the n
canno
fluid lin
to pipit
would

ray pattern shall vary from a fan shaped spray to a solid stream as'S
erator. The variation in spray pattern will be accomplished bycsing
. The operator shall have full control of fluid flow by a nozzle rate-off

ozzle is handheld, the hose to spray gun coupling shall be of a swivs
become inadvertently disengaged while fluid is-present under press
es. Also, wherever practical, the fluid hoses .at the basket should bg
g on the boom at a 90° angle to the basket:so that a hose failure at
not spray deicing fluid directly at the operator.

The w
lifting
fitted)

A 15.24 m (50 ft) minimum length ground hose with reel and handheld sprg

be ins
landing
of at Ig
upstre

The flu
operat
chamh
author

bight of the spray gun and unsupported hose shall not exceed a 15 K
nd/or reaction force (unless a turret nozzle or a turret support for the
hen the gun is activated or shat off.

alled and stowed in a lower compartment of the truck body for under
) gear deicing. The.nozzle shall be swivel mounted to the hose and
ast 30 L (8 gal) perminute. A shutoff valve shall be installed immed
bm of the hose.

id heater(s) shall be suitable for continuous operation on the airport
on of the vehicle while in motion when deicing aircraft. The heater(s

elected by
hn adjustable
flow

| type that

ure in the
connected

the coupling

g (33 Ib)
nozzle is

y nozzle shall
wing and
provide a flow
ately

and during
) combustion

er(s)Shall be of the closed type and shall meet the approval of the ajirport

ties'for operation on airport areas.

Location of the heater(s) in the fluid system shall be downstream of the fluid pump(s) so
that fluid supplied to spray nozzles can be at a combination of tank temperature plus
heat rise of the fluid passing through the heater(s).

The fluid heater(s) shall be equipped with a suitable temperature controller to regulate
the fluid temperature, depending on the setting (to a tolerance of £3 °C), to between

77 and 93 °C (5 °F, between 170 and 200 °F) under all operating conditions after the
initial temperature is reached, at which time the heater(s) may shut down or cycle off and
on as necessary. The fluid heater controls shall also incorporate a separate over
temperature shutdown switch.
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3.5.18 The fluid heater(s) shall be equipped with appropriate safety devices to prevent the
occurrence of conditions which might damage the equipment or create an unsafe
condition. A flame detection circuit, airflow monitor, fluid flow switch, heat exhaust spark
arrester and device to prevent unburned fuel accumulation are required.

3.5.19 The heater(s) shall be completely enclosed within the vehicle shroud. Appropriate
shielding shall be provided for the combustion chamber.

3.6 Controls and Instrumentation:

3.6.1 A heater/auxiliary engine control panel shall be located on the exterior left. $ide (looking

forwar

3.6.2 Afluid
Type |

3.6.3 A temperature gauge shall be provided either in the cab orvisible on the le
vehicle, which will indicate the approximate nozzle temperature of the fluid.

3.6.4 Heatert “on-off” controls and function monitoring lights shall be installed.

3.6.5 Thefo
a. Ho
b. Ta
c. Vo
d.
e. En
f. Idl
g. Oil
h.

Ammeter, or charge'indicator light

1) of the vehicle or in the truck cab.

, I, and IV mix either in the truck cab or at an outside control panel.

lowing auxiliary engine equipment is required on the operator’s cont
urmeter
chometer

tmeter, or charge indicator light

pine start, run,’ and stop switch

b and-high speed control or hand throttle

pressure gauge(s) shall be provided giving fluid pump pressure for $AE Type | or

ft side of the

ol panel:

pressure gauge (and override switch if required)

Engine temperature gauge or overtemp indicator light

Lighting for all gauges and placards
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3.6.6

3.6.7

Heater hourmeter(s) shall be provided.

Permanent, nonfading placards with descriptive wording or pictograms (per ARP1838)

shall be provided for all operating controls, instruments, fluid filling points, electrical
switches, caution signs, and operating instructions.

3.6.8

Major graduations shall be marked.

Tank fluid level gauge(s) are required. Gauge(s) shall be visible when filling tanks.

3.7 Vehicle

3.7.1  All ma|

Body Description:

or components other than the aerial boom shall be enclosed imya

compgrtmentalized body (shroud) meeting recognized appearance,and fun

standg
3.7.2 The sh
extern
3.7.3 Theto
persor
3.7.4 Acces
doors
latchal
3.7.5 All exp
manuf
3.7.6  Walkw
confor

3.8 Protecti

3.8.1 Anem

rds of the truck body industry.

roud shall cover tank, auxiliary engine, and other major components
Al appearance of one continuous enclosure.

b surface of the shroud(s) must be strong enough to support a 113.4
, even if it is not to be used as a platform.

5 must be provided for servicing and-changing components. Flush m
And latches are preferred. Such panels and doors must be securely
ple to withstand jet blasts.

osed edges (corners) ofthe body should be radiused in accordance
Acturing practices recognized in the automotive truck industry.

ays and ladders-provided on the body for operational access to boor
m to national safety standards.

e Equipment and Safety Devices:

ergeney auxiliary engine shutdown control shall be provided which ig

accesy

ctional

and have the

kg (250 Ib)

ounted panel
fastened and

with standard

h or tank shall

readily

ible'from the driver’s position.

3.8.2

3.8.3

All steps and platforms shall have a nonskid self-draining surface.

On vehicles not equipped with integral fire extinguishers, a small, lightly spring-loaded

inward-opening door shall be provided into the heater compartment to permit insertion of
a fire extinguisher nozzle in an emergency.
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3.8.4

3.8.5

3.8.6

3.8.7

3.8.8

3.8.9

3.9 Optional Equipment:

3.9.1

The vehicle shall be equipped with devices to automatically shut down systems,
especially the heater(s), whenever a hazardous or self-destructive condition occurs,
such as fire or loss of fluid flow through the pump. At a minimum, the heating system
shall have safety devices to shut down the heater in the event of low airflow, low fluid
flow, loss of flame, or excessive fluid temperature. All of these such safety systems shall
allow the deicer to be driven away from the aircraft.

Fluid heater(s) and engines shall produce no noticeable smoke under normal operating
conditions. Fumes shall not be evident 4.57 m (15 ft) downstream from exhaust outlets
in still air.

Two weatherproof sealed beam floodlights on universal mounts andwith control switch
shall be permanently installed on the basket for night operations. A hese flgodlights shall
be reafily available for adjustment by the operator while in the basket.

A lightland “on-off” switch shall be installed to illuminate the auxiliary enging and fluid
systemp compartment(s).

Combuistion heaters that are equipped with hydrautic motor driven blowers(shall include
temperature and pressure compensated flow cofitrols to provide speed corftrol for the
heater|blower(s). Individual heater operation shall be incorporated.

A vehitle speed control device shall be provided to prevent the operator frgm exceeding
6 km/h (4 mph) when the boom is in{he raised position.

Type ||, lll, and IV Anti-Icing System: A low flow 45 to 95 Lpm (12 to 25 gpm) fluid
system with a separate handheld Type Il, Ill, and IV nozzle in the basket. The nozzle
shall be of a design toallow for the minimum possible degradation of the fllid. The
nozzle| shall also allow for both fan and straight streams and without high pressure
(below 483 kPa (70 psi)) shall deliver fluid at least 9.1 m (30 ft) horizontally|from the
nozzle, Alternatively, the nozzle shall facilitate coverage of the aircraft wings by a long
extension«.The Type I, lll, and IV tank shall be between 760 and 2270 L (200 and 600
gal) and-fully protected from any possibility of contamination from the Type|l fluid.

If a SAE Type I, lll, and IV fluid system is specified, special design requirements must
be met to avoid degrading the fluid by excessive shear from relief valves, high speed
pumps, improper nozzles or from contamination from corroding materials or
noncompatible plastics. All piping and fittings shall be stainless steel, nonreactive plated
(such as nickel or chrome), compatible plastic (avoid PVC except for low temperature
applications) or hoses.

All Type Il, Ill, and IV systems shall be tested for correct quality of sprayed fluid. The
fluid must be able to meet the holdover requirements of ARP4737 when sprayed.
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3.9.1

3.9.2

3.9.3

(Continued):

Pumps shall be of a positive displacement type, such as a rotary diaphragm pump, and
tested for degradation of SAE Type I, lll, and IV fluids under at least 483 kPa (70 psi)
pressure and 68 Lpm (18 gpm) flow rate for anti-icing fluid systems. Type Il, lll, and IV
fluid systems shall be tested under at least 1030 kPa (150 psi) pressure, 151 Lpm

(40 gpm) flow, and 71 °C (160 °F) fluid temperature. All Type Il, lll, and IV fluid pumps
shall operate on demand only, that is only while mixing, heating, or spraying. In the case
of circulating/mixing pumps, the flow path back to the tank shall be open and without
relief vialves.

Nozzlgs for anti-icing systems shall be designed for low flow rates and testgd for
degradation of Type I, Ill, and IV fluids under at least 345 kPa (50-psi) pregsure and

68 Lpm (18 gpm) flow rate for anti-icing systems. Nozzles for Type I, Ill, apd IV deicing
shall be tested for degradation of the fluid under at least 517kPa (75 psi) pressure,

151 Lgm (40 gpm) flow rate, and a temperature of at least71 °C (160 °F).

The tapk(s) shall be made from compatible material(s) that are recommended by the
fluid syipplier for deicing fluid systems. All Type I, and IV systems shall be
compdtible with SAE Type | fluids as well as pureywater for testing purposess or washing.

Type I|Fluid Proportional Mix System: A system to allow for the selection gf mixtures
betwe¢n 20% Type 1/80% water and 60% Type 1/40% water to be sprayed from the
baskef nozzle. It shall have at least settings for every 10% of mix between|these points.
It shall also provide for spraying 0%-Type 1/100% water. It shall be accurate within
+10% pnd -0% (Type |). It shall\include a refractometer to verify mixture sqttings. It
must include a purge system.to-protect all water piping, hoses, pumps, nozzles, and
heaterg that cannot be readily drained by a single valve. The ground nozzle shall spray
a fixed setting of 40 to 50% Type 1/60 to 50% water. The Type | fluid shall pe heated by
condugtion through tank walls, directly by a heater with stainless steel coilg or by heat
exchangers. The-Type | tank shallbe from 1135 to 2650 L (300 to 700 gal)fand shall be
made from staintess steel.

, lll,.and IV Fluid Pre-mix De-/Anti-icing System: A system to mix, heat, and
AE Type I, M, and IV delcmg/antl icing fluid from the main deicing fluid tank(s).

Y ' Y F uidand water
thoroughly W|th|n the tlme it takes to heat the fluid from 15 5 °C (60 °F) to the maximum
temperature setting (between 65 and 85 °C (149 and 185 °F)) as measured at the heater
outlet or nozzle, or 15 min, whichever is greater. It shall be able to pump at least 151
Lpm (40 gpm) at the basket with a pre-nozzle discharge pressure of at least
517 kPa (75 psi). The nozzle shall be approved for Type Il, Ill, and IV fluid and shall
include the ability to spray fan and straight stream patterns. The entire fluid heating,
pumping, and spraying system shall be designed to minimize the degradation of Type I,
lll, and IV fluid solutions and shall spray an acceptable quality of fluid that meets the
holdover requirements of ARP4737.

This option shall not preclude the option of an anti-icing system per 3.9.1.
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3.94

3.9.5

3.9.6

3.9.7

3.9.8

3.9.9

3.9.10

3.9.11

3.9.12

Type Il, lll, and IV Fluid Proportional Mixing System: A system to allow for selection of
50% Type Il, lll, and IV/50% water, 75% Type I, lll, and 1V/25% water, and 100% Type
I, lll, and IV/0% water (for anti-icing) to be sprayed from the basket. It shall be accurate
within +10% and -0% (Type I, lll, and IV). It shall include a refractometer to verify
mixture settings. It must include a purge system to protect all water piping, hoses,
pumps, and heaters that cannot be drained by a single valve. The ground nozzle shall
at a minimum provide for a fixed setting of 75% Type I, lll, and 1V/25% water. The Type
I, lll, and IV fluid shall be heated directly by heat exchangers or by a heater. The Type
I, lll, and IV tank shall be from 100 to 200% of the capacity of the water tank and shall
be made of stainless steel. All Type Il, lll, and IV systems shall be tested for correct
quality| of sprayed fluid. The fluid must be able to meet the holdover requiréments of
ARP4737 when sprayed.

Temperature Gauges: Measures temperature of fluid in tanks. Should proyide for both
the water and de/anti-icing fluid tanks if a proportional mix system is specified.

Meterg With In-Cab Readouts: Fluid meters installed to measure the total @amount of
each fluid sprayed (Type I, Type Il, lll, and IV , and/or water) out of all nozZles with
illuminpted readouts in the truck cab. The readout should either be in literg or gallons
and nymerals should be at least 3 mm (0.12 in) high:" There should be permanent
nonregettable totals for each fluid as well as reseéttable totals. Fluid meterd shall be
calibrated to customer/equipment specifications.

Enging Block Heaters: For cold weather\starting installed on both propulsipn and
auxiliafy engines. They shall be 110.6n 220 V AC (Europe-230 V AC) and have a
common plug.

Cold Starting System: Installed-on diesel engines, chassis and auxiliary (spich as ether
injectign). Glow plugs or thermal start system should be offered as well as|an ether
injectign starting system as separate options.

Automgtic Fire Extinguisher: An integral fire extinguisher system which, by]automatically
tripping, will discharge agent and cause the heater and the auxiliary enging (if so
equipped) toshut down. Manual system activation is also required.

AutomgticPurge: To purge water lines and heaters with a deicing fluid mix, upon unit
shutdown and f-approaching a ireezing temperature (acceptable exception - piping
within tanks - boom line may be manual).

Purge Alarm: An audible and/or visual alarm to be activated if the unit is shut down
without purging by glycol in order to prevent damage by freezing.

Low Level Alarm: Audible and visual warning in cab when approaching a low tank level
condition (separate indication for each tank), indicating approximately 2 min of basket
spraying remaining.
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3.9.13 Heater Identification Plate: States the actual J/sec (BTU/hour) heat output of the
heater(s) with the normal fuel consumption figure. Fuel used must be specified.

3.9.14

Special Protective Devices: Fitted to the truck and auxiliary engines as follows:

a. En

gine coolant low level engine kill switch with reset.

b. Low oil pressure engine kill switch with reset.

c. En

d. Va
pu

NC

e. Stg

f. Sp

mp failure.

has been the cause of a shutdown.

ark arrester exhaust system.

gine coolant over-temperature engine Kill switch with reset.

cuum Kill switch in the suction side of the fluid pump(s) to prevent cajastrophic

TE: Indicator lights can be fitted to the control panelto show when a, b, ¢, or d

rter cut-out circuit to prevent energizing the starter when engine is ryinning.
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