A350
TECHNICAL TRAINING MANUAL
MAINTENANCE COURSE -T1+T2 - RR Trent XWB
|ce and Rain Protection






This document must be used for training purposes only

Under no circumstances should this document be used as areference

It will not be updated.

All rights reserved
No part of this manual may be reproduced in any form,
by photostat, microfilm, retrieval system, or any other means,
without the prior written permission of AIRBUS S.A.S.

bs AIRBUS Environmental Recommendation
Please consider your environmental responsability before printing this document.






V1813401 - VO1TOMO

@ AIRBUS

A350 TECHNICAL TRAINING MANUAL

|ICE AND RAIN PROTECTION

Ice Detection System Description (2/3) . ..., 2
Wing I ce Protection System Description (2/3) .. ................. 8
Engine Nacelle Anti Ice Protection System Description (2/3) ... ... 16
Cockpit Windows Anti Icing/Defogging and Rain Protection
Deseription (2/3) . . oo 24
Potable and Waste Water |ce Protection and Floor Panels Heating
Systems Description (2/3) ... ..o 34
Ice and Rain Protection Control and Indicating (2/3) ............ 40

MAINTENANCE COURSE - T1+T2 - RR Trent XWB
30 - Ice and Rain Protection

TABLE OF CONTENTS

Oct 21, 2013
Page 1



V1813401 - VO1TOMO - VM30D1ICEDT3001

@ AIRBUS

A350 TECHNICAL TRAINING MANUAL

|ICE DETECTION SY STEM DESCRIPTION (2/3)

General Presentation

The ice detection system has two functions:

- To detect icing conditions and generate cockpit indications

- To give avisual indication of ice accumulation/accretion.

The ice detection system has two subsystems:

- An advisory ice-detection subsystem

- A visua ice-detection subsystem.

The advisory ice-detection subsystem has:

- Two ice detectors, one on each side of the nose fuselage

- Anti Ice Control Function (AICF)-Nacelle Anti-lcing (NAI) applications
hosted in four CPIOMs.

Each ice detector senses the icing conditions and sends output signals to
the AICF-NAI applications. Then the AICF-NAI applications send
messages to the FWS for display on the CDS. This notifies the flight
crew that thereisice accumulation and to select the engine NAI protection
system and the Wing I ce Protection System (WIPS).

The visual ice-detection subsystem has:

- Two lighted icing indicators, one for the Captain (left side) and one for
the First Officer (right side).

The lighted icing indicators are visual devices which allow the flight
crew to see the ice accretion. During night flights, the flight crew
illuminatesthelighted icing indicators with atoggle switch in the cockpit.
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|ICE DETECTION SY STEM DESCRIPTION (2/3)

| ce Detection Function/Description

The ice detectors operate as soon as the aircraft is electrically supplied.
Each ice detector has two parts:

- A sensor, which includes the sensing probe and an internal probe
de-icing heater

- A controller to monitor the sensing probe and electrically supply the
probe's de-icing heater.

The sensing probe transmits vibration signals at a specific frequency.
When thereisan accumulation of ice on the sensing probe, the frequency
decreases to the ice detection trip point. When the trip point is reached,
the probeis heated by the internal heater to prepare to detect again.
The sensing probe is heated using internal heaters. Maintenance crew
must exercise caution because they could get burned if the ice detectors
are inadvertently touched.

Each ice detector sends two detection signals to the AICF-NAI
applications:

- |CE detection

- SEVERE ice detection.

The ice detector sends an | CE detection signal when the accumulation
of iceincreases and the frequency decreases to the detection trip point.
The signal continues for a specific time period (60 seconds) and the
sensing probeis heated to prepare for additional detection. If the frequency
dropsto the detection trip point again during the specified time period,
the probeis again heated and the | CE detection signal continues for
another specific time period (60 seconds).

When the ice detector sends the | CE detection signal to the AICF-NAI
applications, an advisory message, A.ICE ICE DETECTED, is sent by
the AICF-NAI applications to the cockpit for display, via FWS/CDS.
Thisadvisesthe crew to turn on theengine NAI if itisnot already selected
ON. When the engine NAI is selected ON, the message is turned off.
The ice detector will send a SEVERE ice detection signal when the
frequency has reached the detection trip point several times (seven times),

one after the other. When theice detector sendsthe SEV ERE ice detection
signa to the AICF-NAI applications, the applications send an advisory
messageA.|CE SEVERE ICE DETECTED to the cockpit, viaFWSCDS.
This advises the crew to turn on the WIPS. With the WIPS selected to
ON, the SEVERE icedetection signal isreset and it's processing (detection
trip point counter) isinhibited as long as the WIPS is ON.

The WIPS has an interface with the AICF-NAI application to confirm
whether or not WIPS has been manually selected.

When icing conditions are no longer detected for a period of time (more
than 190 seconds) and theice protection systems continue to operate, the
A-ICE NOT DETECTED memo message comes into view.

The ice detection system can be reset using the Anti Ice Control System
(AICS) reset switches, AICS1 and AICS2, to reset the AICF-NAI
applications.
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|ICE DETECTION SY STEM DESCRIPTION (2/3)

Lighted Visual Ice Detector Function/Description

Two lighted visual icing indicators give avisua indication of ice
accumulation to the flight crew. Both are seen easily by the crew.

Each lighted visual icing indicator has a green Light Emitting Diode
(LED) which is manually turned on when ambient brightnessis
insufficient or during night flights.

Theflight crew operates the lighted visual icing indicators with atoggle
switch, ICE IND, viathe Electrical Power Distribution System (EPDS).
During daytimeflights, the crew will see astraight accretion/accumulation
of ice. During night time flights, the green LED light source will be
masked, indicating ice accumulation.
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WING ICE PROTECTION SY STEM DESCRIPTION (2/3)

General Presentation

The Wing Ice Protection System (WIPS) is divided in two identical and
symmetrical parts. One part is dedicated to each wing to ensure the wing
leading edge, dats three, four and five, are protected against ice while
theaircraft isin flight.

The WIPS uses bleed air from the Bleed Air System (BAS).

A wing ice protection valve, one for each wing, modul ates the airflow.
The components, per wing, that perform wing anti ice function of the
WIPS are:

- Onewing ice protection valve which isamodul ating and shut off valve.
- Two wing ice protection control pressure sensors that provide air
pressure data used to establish air mass flow rate and provide wing ice
protection valve position monitoring.

- One wing ice protection monitor temperature sensor (dual element)
which measures the temperature of the fixed wing surface. It isused on
the ground only for overheat detection (for example, wing ice protection
valve leakage).

- Two wing ice protection monitor pressure sensors that monitor the slat
air flow through the piccolo tubes, for overpressure/leakage protection,
as well aswing ice protection valve position monitoring.

- One trand ating cable device carries the electrical wiring between the
fixed leading edge of the wing and the wing ice protection monitor
pressure Sensors.

- One telescopic duct, curved duct that carries hot air from the WIPS
supply duct to the piccolo tubes. It extends and retracts with slat
movement.

- Piccolo tubes release hot air into the FWD area of the moveable dats.
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WING ICE PROTECTION SY STEM DESCRIPTION (2/3)

Wing I ce Protection System Function and Description

Two WIPS applications, hosted in CPIOMs and associated with two
Bleed Air Monitoring applications hosted in Bleed and Overheat
Monitoring Units (BOMUSs), control and monitor the WIPS. Wingice
protection control pressure sensors send data to the WIPS application
using CRDCs. Using this data, the WIPS then calculates air mass flow
for positioning the wing ice protection valve and monitoring its position.
The two Bleed Air Monitoring applications monitor the system using
associated wing ice protection monitor pressure and temperature (dual
element) sensors. The BOMUs exchange data with the CPIOM WIPS
application using CRDCs.

The WIPS has two control and monitoring channels. Each channel uses
one CPIOM and one BOMU. During normal operation, only one channel
operates. While one channel operates, the other staysin hot standby mode.
During the next flight, the control and monitoring channel that wasin
hot standby mode operates and the other control and monitoring channel
changes to the hot standby mode. This prevents dormant failures from
showing for an extended period.

If the CPIOM WIPS application or the BOMU Bleed Air Monitoring
application of the active channel fails, the system automatically switches
over to the hot standby WIPS application or Bleed Air Monitoring
application with no indication in the cockpit. In case of acritical failure
(over/under pressure or over-temperature), both the WIPS applications
and Bleed Air Monitoring applicationswill signal thewing ice protection
valveto close and shut down the WIPS. Closure of thewing ice protection
valveisdirectly controlled by the BOMU and indirectly by the WIPS
application through the CRDCs. Both wing ice protection valves are
affected so that the WIPS remains symmetrical.

The WIPS has only a manual mode which is activated using the ANTI
ICEWING P/BSW. Itisavailablein flight.

When the P/ BSW is selected ON, the Bleed Air Monitoring application
electrically energized the wing ice protection valve to open it and the
WIPS application modul ates the position of the valve.

TheWIPS can operate on the ground for testing. The ground test islimited
to ashort duration (twenty seconds for valve opening and one minute for
test completion). The test stops automatically. The WIPS isinhibited for
a specific time period (ten minutes) after testing to allow the distribution
system to cool down.

The ANTI ICEWING P/BSW is also used to reset the system. For
example, over-temperature and under or over pressure conditions.
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WING ICE PROTECTION SY STEM DESCRIPTION (2/3)

Interfaces

Engine Bleed Air System (EBAYS)

The EBAS interfaces with the WIPS to provide the engine bleed air
supply temperature to ensure correct positioning of thewing ice protection
valve for airflow regulating.

Pack System

The pack system interfaces with the WIPS to provide pack air inlet
temperature data to ensure correct positioning of the wing ice protection
valve for airflow regulating.

LGERS

The LGERS provides weight on wheels and weight off wheelssignal for
ground testing and flight/ground information.

OverHeat Detection System (OHDS)

The OHDS s an interface that is used to close the wing ice protection
valvein case of an air leak detection by the OHDS sensing elements.
Propulsion Control System (PCS)

The PCS interfaces with the WIPS to close the wing ice protection valve
during engine start.

Air Data/lnertial Reference System (ADIRS)

The ADIRS has an interface with the WIPS application and the BOM Us.
The ADIRS provides:

- Pressure altitude to the WIPS application to ensure correct positioning
of the wing ice protection valve for airflow regulating.

- Total Air Temperature (TAT) to inhibit the WIPS if the ambient
temperature is above a specific level.

- Alirspeed to confirm the flight or ground condition (depending on
airspeed below or above 80 knots).

MAINTENANCE COURSE - T1+T2 - RR Trent XWB WING ICE PROTECTION SYSTEM DESCRIPTION (2/3) Oct 11, 2013
30 - Ice and Rain Protection Page 12



V1813401 - VO1TOMO - VM30D2WNGI C3001

@ AIRBUS

A350 TECHNICAL TRAINING MANUAL

=N
REGUL/CLOSE

CAS:

ADIRS: Air Data/lnertial Referince System

Calibrated Air Speed

: Engine Bleed Air System

Main Engine Start

: Owerheat Detection System

Propulsion Control System
Total Air Temperature

OPEN/CLOSE

CPIOM
PCS EBAS PACK LGERS OHDS ADIRS =
w -
Qp E E
o 0 E4 3 B
Ly
$ it < g
g 3
AFDX NETWORK |
m L]
CRDC
CRDC
A A g Ty —[ BOMU
’/L‘]"“""‘H—_ L —_— e ==
—/A MONITORING [
PRESSURE
SENSORS
MONITORING
CONTROL TEMPERATURE
PRESSURE SENSOR

INTERFACES

MAINTENANCE COURSE - T1+T2 - RR Trent XWB
30 - Ice and Rain Protection

WING ICE PROTECTION SY STEM DESCRIPTION (2/3)

Oct 11, 2013
Page 13



V1813401 - VO1TOMO - VM30D2WNGI C3001

@ AIRBUS A350 TECHNICAL TRAINING MANUAL

WING ICE PROTECTION SY STEM DESCRIPTION (2/3)

Wing I ce Protection Valve Description

Thewing ice protection valveislocated on the L eading Edge of thewing,
outboard of the engine pylon.

Itiselectrically controlled and pneumatically actuated. The valveis spring
loaded closed.

Thevalve hasamanual override and closed position lock that also serves
asavisua position indicator. The wing ice protection valve can be set
and locked in the fully closed position by removing the lock pin from
the housing and turning the manual lock arm to the closed position. The
lock pin isthen inserted through the hole on the manual lock arm and
torqued to the specified value.

ThereisaTorgue Motor (TM) located on the wing ice protection valve
that is controlled by the WIPS application.

TheWIPSusesthe TM to control the downstream air pressure regulation.
TheTM will regul ate the downstream pressure by increasing or decreasing
the current to it. Thisisthe regulation function.

If the TM current is at zero, the wing ice protection valve will close
regardless of the current applied to the Solenoid (SOL).

Thereisa SOL located on thewing ice protection valvethat is controlled
by the Bleed Air Monitoring application.

TheWIPS usesthis SOL, when energized, to open thewing ice protection
valve by overcoming the spring force that normally holds the wing ice
protection valve closed. This controlsthe enable and shut off function of
thevalve.

When the SOL is de-energized, the valve will close, regardless of the
current at the TM.
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ENGINE NACELLE ANTI ICE PROTECTION SY STEM DESCRIPTION (2/3)

General Presentation

The engine Nacelle Anti-lcing (NAI) protection system preventsice
build-up by using hot bleed air from the engine compressor (HP3) bleed
port. Ice build up on the engine inlet could adversely affect the engine
operation or cause a serious loss of power. There is one independent
system for each engine.

The hot bleed air in each system flows through:

- A Pressure Regulating Shut-Off Valve (PRSOV)

- A Pressure Regulating Valve (PRV)

- Supply ducts and an o-ring injector.

The hot bleed air goes through supply ducts, which run from the HP
(three) bleed port to the engine air intake lip, using an o-ring injector to
introduce the air. The air isthen evacuated overboard through an exhaust
grid. There are panels to access the o-ring injector and supply ducts for
inspection and/or replacement of components.

The o-ring injector has three nozzles. The nozzles are positioned so that
the air will flow in aswirling motion. This design resultsin a better
transfer of heat and a better flow of the fresh/hot air mix; thus helping to
prevent overheat issues.
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Engine Nacelle Anti | ce Function/Description

Anti Ice Control Function-Nacelle Anti-lcing (AICF-NAI)
Application

TheAnti Ice Control Function-Nacelle Anti-Icing (AICF-NALI)
applications control and monitor the system through the Engine
Interface Function (EIF) applications and the Electronic Engine
Control (EEC). Two AICF-NAI applications, associated to two EIF
applications are dedicated to each engine for redundancy.

When theengine NAI P/B isselected ON, the AICF-NAI applications
will illuminate the "ON" light on the PIBSW. Utilizing a CDS
interface, amemo will be displayed on the zone below the PFD and
on the Warning Display (WD). Also, an indication (NAI) will be
displayed on the Engine Display (ED) page (top right).

AICF-NAI applications are reset using the Anti Ice Control System
(AICS) reset SWs.

Valves

Each of the two independent engine NAI systems has two valves, a
PRSOV and aPRV, installed in series on the ducting (HP3).

The PRSOV acts as a shut-off valve. It isinstalled in the core zone.
The PRSOV aso acts as a backup pressure regulator when the PRV
has failed.

The PRV primarily regulates the bleed air pressure and islocated in
the fan zone. A pressure transducer (dual channel), at the exit of the
PRV, monitorsthe system by providing high or low air pressure values
to each channel of the EEC.

The PRSOV is controlled by muscle air pressure (from HP3
compressor) and two solenoids that are installed on a bleed valve
controller (located under a gas generator fairing).

The PRV iscontrolled by muscleair pressure (from HP3 compressor)
and a single solenoid that is on the valve.

ENGINE NACELLE ANTI ICE PROTECTION SY STEM DESCRIPTION (2/3)

When electrical power islost or when bleed air is not available, both
valves are fail safe open.

Operation

The engine anti-ice protection system has a manual ON/OFF control.
The system is manually activated on the ground or in flight by an
actiononthe ENGANTI ICE P/BSWs. Thereisone ENGANTI ICE
P/BSW for each engineto activate the engine NAI protection system.
The position of each ENG ANTI ICE P/BSW is sent to two CPIOM
AICF-NAI applications. Based on the position of the ENGANTI ICE
P/BSW, the related AICF-NALI applications send the
activation/deactivation command for the valves to the related EIF
applications viathe AFDX.

Next, the commands are transmitted to the EEC for the opening,
closing and/or pressure regulating of the valves.

In normal operation:

-Whenthe ENGANTI ICE PIBSW isselected, both PRSOV solenoids
("shut-off" and "regulation" solenoids) and the PRV solenoid are
de-energized.

The PRSOV isfully open by an air muscle pressure and the supplied
air pressure regulation is done by the PRV.

- When the ENG ANTI ICE P/IBSW is deselected, the PRSOV
"shut-off" solenoid is electrically energized by the EEC and the
"regulation” solenoid is de-energized. The PRV solenoid is
de-energized.

The PRSOV is closed (shut-off function) and the PRV isfailsafe
spring loaded open.

In case of pressure regulation problem:

- The PRSOV "shut-off" solenoid is de-energized and the "regulation”
solenoid is electrically energized by the EEC. The PRV solenoid is
eectrically energized by the EEC.

The PRSOV is open and does also the pressure regulation function.
The PRV isfull open and can no more do the pressure regulation

MAINTENANCE COURSE - T1+T2 - RR Trent XWB
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function. Pressure regulation function of the PRSOV is a backup of
the PRV function.
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ENGINE NACELLE ANTI ICE PROTECTION SY STEM DESCRIPTION (2/3)

Components Description

Pressure Regulating Shut-Off Valve

ThePRSOV islocated inthe core zone (eft side). Muscleair pressure
is supplied or not to the valve by two ports, one for each solenoid,
from the valve controller.

Thereisaso amanual deviceto open/closethevalveand alock screw
to lock/unlock the pressure regulating shut-off valve in its position.
The manual device and the lock screw are of a different color than
other components on the valve to make it easier to identify when
performing maintenance.

Valve Controller

The PRSOV "regulation” solenoid and " shut-off" solenoid arelocated
on the right bleed valve controller; located under the engine gas
generator fairing zone (right side). Thislocation was chosen because
the temperature is lower here than in the core zone.

Pressure Regulating Valve

The PRV islocated on the fan case (lower, left side). A solenoid is
installed on the valve to activate the pressure regul ation function when
de-energized, and maintain open fully the valve when energized, with
no pressure regulation. A pressure transducer (dual channel), located
at the exit of the valve, is used for monitoring the pressure.
Thereisalso amanual deviceto open/closethe PRV and alock screw
to lock/unlock the valve in its position.

The manual device and the lock screw are of a different color than
other components on the valve to make it easier to identify when
performing maintenance.
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COCKPIT WINDOWSANTI ICING/DEFOGGING AND RAIN PROTECTION DESCRIPTION (2/3)

General Presentation

The cockpit windshield anti icing and defogging system providesicing
and fogging protection of the windshields on the external surfaces. This
is accomplished using a heating film and temperature sensors (between
plies), internal to the windshields.

The cockpit lateral windows (FWD and AFT) defogging system provides
defogging protection to theinternal surfaces. Thisisaccomplished using
heating films and temperature sensors (between plies), internal to the
lateral windows.

These protections operate in flight and on the ground.

The wipers ensure the rain is removed from the windshields for safe
operation of the aircraft. Each wiper isindependently operated by
actuators. The wipers are parked in the vertical position.
Therainrepellent system fluidis sprayed on thewindshield and provides
better visibility to the crew under heavy rain conditions. Therain repellent
is contained in a can assembly and independently sprayed on each
windshield using g ector valves.
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COCKPIT WINDOWSANTI ICING/DEFOGGING AND RAIN PROTECTION DESCRIPTION (2/3)

WindowsAnti | cing/Defogging Function, Description and
I nter faces

Thewindows anti icing/defogging systemisdivided into two sub-systems
(F/O and CAPT). Each sub-system is comprised of one windshield, one
FWD lateral window, one AFT lateral window and aWindow Heat
Computer (WHC).

There are two modes of operation. The first mode is automatic and
requires at least one engine running. The second modeis manual operation
and requires the PROBE and WINDOW HEAT P/BSW is selected ON.
The anti icing and defogging function of the cockpit windshieldsis
ensured by the heating of one resistive/heating film.

Each windshield'sresistive heating film is powered by 230 VAC, provided
by the WHC.

There arethree temperature sensors near the heating film that continually
send information to the WHC for the heating regulation and the overheat
protection functions.

The defogging function of the FWD lateral windows is ensured by the
heating of several (three) resistive/heating films.

Each of the FWD lateral windows resistive heating films is powered by
115 VAC, provided by the WHC.

There arethree temperature sensors near the heating filmsthat continually
send information to the WHC for the heating regulation and overheat
protection functions.

The defogging function of the AFT lateral windows is ensured by the
heating of one resistive/heating film.

Each of the AFT lateral windows resistive heating film is powered by
115 VAC, provided by the WHC.

There arethree temperature sensors near the heating film that continually
send information to the WHC for the heating regulation and overheat
protection functions.

The system hastwo WHCs. One WHC is dedicated to a side/sub-system,
thereis one WHC for the F/O side/sub-system and one for the CAPT
side/sub-system.

Theregulation function isan automatic function. The regul ation function
operates as follows: the WHC regulates the temperature of the cockpit
windows (35 degrees C - 42 degrees C) based on the temperature value
it receives from one of the three temperature sensors. The other two
temperature sensors are in standby mode.

The overheat function is an automatic function. The overheat function
operates asfollows: if the temperature of the cockpit windows reaches a
specific temperaturelevel (+60 degrees C), the WHC will stop supplying
the specific window. If the aircraft is on the ground and the engines are
not running, there will be no warning generated by the WHC. Otherwise,
the WHC will generate awarning for the corresponding window that is
overheating. For each window, the WHC uses temperature values from
the three temperature sensors to detect an overheat.

The WHCsinterface and exchange data via CRDCs with the AFDX
network.

The two WHCs are located in the cockpit:

- WHC1 islocated next to the fourth occupant consol e behind the Captain.
- WHC2 islocated next to the coat stowage behind the First Officer.
The WHC interfaces with:

- Propulsion Control System (PCS): the PCS provides the "engine
running” signal to the WHC for the automatic operation via CRDCs
through the AFDX network

- LGERS: the LGERS will provide aWeight On Wheels (WOW) signal
to the WHCsif both engines are not running, to ensure the windows anti
icing and defogging systems will continue to operate normally.
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COCKPIT WINDOWSANTI ICING/DEFOGGING AND RAIN PROTECTION DESCRIPTION (2/3)

Windshield Wiper System Function, Description and I nterfaces

The windshield wiper system is the main rain protection system during
taxi, take off, approach, holding and landing. Thewindshield wiper system
ensures rain removal from the windshields.

Thewindshield wiper system isdivided into two independently operated,
electrically driven, five speed (three intermittent) sub-systems. One for
the Captain's windshield and one for the First Officer's windshield.

For each sub-system:

- One wiper actuator drives the arm/blade assembly. The wiper actuator
isasingle assembly made of a motor and a gearing system. Each wiper
operates independently.

- One wiper electronic control unit, which is a separate unit from the
actuator, drives the actuator motor. The actuator aso sets the parking
position of the arm/blade assembly when the rotary switch is set to OFF.
- One wiper arm is connected to the wiper actuator and holds the blade.
- One wiper selector rotary switch provides control of the windshield
wiper sub-system.

Because of the shape of the nose fuselage, which does not protect the
wiper blades from the direct air stream, the wipers will be vertically
parked. Thiswill reduce the force exerted on the wipers.

The wiper electronic control units are located in the avionics bay, on the
floor.

The wiper electronic control units do not interface with the CMS. For
sensing fault messagesto CM S, each wiper electronic control unit has
an interface with it's dedicated WHC. The dedicated WHC is interfaced
with the CMS.
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COCKPIT WINDOWSANTI ICING/DEFOGGING AND RAIN PROTECTION DESCRIPTION (2/3)

Rain Repellent System Function, Description and I nterfaces

The rain repellent system has:

- A can assembly

- A gauge assembly

- Two gjector valves.

The can assembly containstherain repellent fluid and is pressurized with
nitrogen.

The gauge assembly is equipped with afluid level indication system.
The gjector valveis electrically controlled.

The gjector valves are inhibited when the aircraft engines are shut down.
The"inhibition" signal is sent from the WHCsto the gjector valveswhen
that information is provided from the PCS interface.

Therain repellent fluid sprayed on the windshield gives the flight crew
better visibility through the windshields during rain conditions during
approach, landing, taxiing and take-off.

The flight crew operates the rain repellent system through two RAIN
RPLNT P/BSWSs. When the RAIN RPLNT P/BSW is pushed in, the
related gjector valve releases the rain repellent fluid through the nozzle
and onto the windshield. One operation on the RAIN RPLNT P/BSW is
equal to onefluid release cycle.

The gauge assembly monitors the level of the rain repellent fluid in the
can assembly.

When the can assembly isempty, the gauge assembly transmitsadiscrete
signal to the WHC2.

Then the WHC2 generates and sends amessage to the DOOR/OXY GEN
PAGE of the CDSfor indication.
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COCKPIT WINDOWSANTI ICING/DEFOGGING AND RAIN PROTECTION DESCRIPTION (2/3)

Rain Repellent System Function, Description and I nterfaces
(continued)

Rain Repellent Components Description

Therain repellent can and gauge assembly are located in the nose
electronics bay.

The can assembly is screwed directly on the gauge assembly. The can
connector is designed with a self closing device which prevents
leakage when not installed on the gauge assembly.

The gauge assembly is made of:

- A pressure gauge that indicates the pressurein the system and thereby
the remaining fluid

- A purge pushbutton used in can replacement

- A transparent fluid reservair.
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POTABLE AND WASTE WATER ICE PROTECTION AND FLOOR PANELS HEATING SYSTEMS

DESCRIPTION (2/3)

Potable and Waste Water |ce Protection and Floor Panels
Heating Presentation

The functions of the potable and waste water ice protection and floor
panels heating systems are:

- To protect against water freezing in lines, tanks, valves and other water
distribution equipments.

- To prevent some cabin floor panels to get cold during long flights, for
more passengers and crew comfort.

The heating of the water systems components and the floor panelsis
performed electrically during ground and/or flight operations.

Electrical heating is automatic as soon as the aircraft is electricaly
energized.

The potable and waste water ice protection system is divided in two or
three independent subsystems which are:

- FWD subsystem controlled by one I ce Protection Control Unit (1PCU).
- AFT subsystem controlled by two IPCUs.

- Options subsystem controlled by one IPCU if options are installed on
the aircraft.

The FWD subsystem preventswater ice buildup in components equipped
with heating elements. Components are installed in the FWD part of the
aircraft (FWD drain valve and nipple, FWD drain mast, potable and waste
water lines).

The AFT subsystem prevents water ice buildup in components equipped
with heating elements. Components are installed in the AFT part of the
aircraft (potable service panel and valves, waste service panel and valves,
AFT drain mast, potable and waste water lines, potable water pump and
treatment modul e, potable water tanks as option).

The options subsystem preventsice buildup in additional componentsiif
the cold weather and/or heated cargo drainage option(s) is/are installed
on the aircraft.

The floor panels heating system is an independent system used to heat
some cabin floor panels. Heating elementsin the cabin floor panels are
controlled by one specific IPCU.

The heated cabin floor panels are located in cold areas, near each
passenger exit doors (two panels per door) and, asan option, inthe AFT
galey area

Each IPCU controls and monitors heating elements (up to 32 per IPCU).
Temperature sensors (up to 32 per IPCU) are used by IPCUs to start or
stop the electrical power supply to the heating elements.

In addition, the IPCUs uses configuration data from Ice Protection Data
Units (IPDU) to determine when to electrically supply the heating
elements (temperature thresholds, flight/ground conditions,...).

The IPDU is plugged into the IPCU. This component stores all the
configuration data which are needed for the IPCU to control heating
elements.

Examples of configuration data stored are:

- Identification of heating elements to control/monitor.

- Flight/ground configurations when the heating elements have to be
operated.

- Temperature threshol dswhen the heating el ements haveto be electrically
energized or not.

In case of problem and heating el ements become too hot, a protection
switch, integrated in heating elements, stops the electrical power supply.
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POTABLE AND WASTE WATER ICE PROTECTION AND FLOOR PANELS HEATING SYSTEMS

DESCRIPTION (2/3)

Potable and Waste Water | ce Protection and Floor Panels
Heating Description/l nter faces

IPCUs monitor the heating elements and arein interface with the CIDS.
Status of the potable and waste water ice protection system and the floor
panels heating system are avail able on specific FAP pages
(WATER/WASTE page and FLOOR TEMP page).

The IPCUs are not directly in interface with the CMS. They send fault
messages through the CIDS.

Cabin crew can adjust the temperature levels of the floor heated panels
with the corresponding FAP page (FLOOR TEMP page).

The IPCUs are in interface with LGERS through the CIDS to know the
flight/ground conditions.

With flight/ground conditions and IPDU configuration data, IPCU
electrically energizes or not the heating elements.

Some failures detected by the |PCUs are latched. To operate the heating
elements after the failures are no longer active, a manual reset of the
IPCUs has to be done with a P/B.
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POTABLE AND WASTE WATER ICE PROTECTION AND FLOOR PANELS HEATING SYSTEMS

DESCRIPTION (2/3)
| PCUS/IPDUs Description

When system latched failures are no longer active, amanual reset is
necessary with a P/B located on the front face of IPCUs.

All the IPDUs are LRUs with their own part numbers and Functional
Item Number (FIN).

The IPDUs are plugged into the front face of IPCUs.

The configuration data of each IPDU is specific for its heating elements
(specificlocations). It hasto be plugged into anew IPCU in case of IPCU
replacement.

For the potable and waste ice protection system:

- Two IPCUs are located in the core rack at the rear of the bulk cargo
compartment.

- One IPCU islocated in the FWD cargo compartment.

- Based on options (cold weather and/or heated cargo drainage option(s)),
another IPCU can beinstalled in the AFT cargo compartment.

For the floor panels heating system:

- One IPCU islocated in the FWD cargo compartment.
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ICEAND RAIN PROTECTION CONTROL AND INDICATING (2/3)

Ice and Rain Protection - General (2)

The Ice and Rain Protection System controls are located on:

- The INT LT panel for the STBY COMPAS & EY E REF switch,

- The CPT & F/O WIPER panels for the Wiper selectors and Rain
Repellent P/Bs,

- The ANTI ICE pand for the WING P/BSW, the ENG 1(2) P/ BSWs
and the PROBE & WINDOW HEAT P/BSW

There are also the AICS1(2) reset switches on the RESET panels.

The WAI Valvesindications are displayed on the BLEED page when the
systemisin use only.

| ce Detection - Visual Indicators (2)

OnthelINT LT panel, when the switchis placed to the ICE IND position,
two visual icing indicators will illuminate green. Thisisused asavisual
detection method for the flight crew.

| ce Detection - Probes (2)

Each ice detector sends two detection signals to the AICF-NAI
applications:

- |CE detection

- SEVERE ice detection.

When the ice detector sends the | CE detection signal to the AICF-NAI
applications, the A.ICE ICE DETECTED advisory messageis displayed
on ECAM. This message advises the crew to turn on the Engine Ice
Protection system.

NAL if it isnot already selected ON. When the engine NAI is selected
ON, the message is turned off.

The ice detector will send a SEVERE ice detection signal when the
frequency has reached the detection trip point several times (seven times).
When the ice detector sends the SEVERE ice detection signal to the
AICF-NAI applications, the A.ICE SEVERE ICE DETECTED advisory

message is displayed on ECAM. This message advises the crew to turn
on the WIPS. With the WIPS selected to ON, the SEVERE ice detection
signal isreset and it's processing (detection trip point counter) isinhibited
aslong asthe WIPSis ON.

When icing conditions are no longer detected for a period of time (more
than 190 seconds) and theice protection systems continue to operate, the
A-ICE NOT DETECTED memo message comes into view.

The ice detection system can be reset using the Anti Ice Control System
(AICS) reset switches, AICS1 and AICS2, to reset the AICF-NAI
applications.

Wing I ce Protection - Ground Test (2)

The WING ANTI ICE P/Bsw controls the Wing | ce Protection (WIP)
valves (one on each wing) which supplies hot air from the Pneumatic
systemto dats 3, 4 and 5.

The selection of the WIP system isamanual action (ON, OFF, Reset).
When selected ON, the BLEED SD page shows the WING A-ICE white
legends with green triangles for WIP valves.

During theWIPtest, on the ground, the valve open timeislimited (around
1 minute), to prevent damage to the dats.

Wing | ce Protection Fault (3)

In case of disagree between the valve command and its actual position,
the affected valve will be displayed amber on the BLEED page.

Engine Nacelle | ce Protection (2)

Engine Air Intake Ice Protection/Engine Anti Iceis selected manually,
whether the aircraft is on ground or in flight.

The ENGINEANTI ICE P/Bsw will illuminate blue"ON" or/and amber
"FAULT".
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Hot air is supplied from the engine compressor (HP3 stage) through a
Pressure Regulating Shut Off Valve (PRSOV) and a Pressure Regulating
Valve (PRV).

Engine Nacelle I ce Protection Fault (3)

In case of Engine Ice Protection system failure, corresponding warning
message is triggered and the FAULT amber light illuminates on the
corresponding ENGINE ANTI ICE P/Bsw.

Cockpit WindowsAnti-lcing (2)

Cockpit windshields, fixed windows and probes are electrically heated.
Normal operation is automatic. Operation starts upon receipt of first
engine running signal.

Manual control is available viathe PROBE & WINDOW HEAT P/B
SW.

The PROBE & WINDOW HEAT P/B SW will illuminate "ON" in blue.

Cockpit Windows Heating Fault (3)

In case of failure of the Cockpit Windows Heating system, corresponding
warning message istriggered on WD and the FAULT amber light
illuminates on the PROBE & WINDOW HEAT P/BSW.

Rain Protection (2)

Two independent wiper systems (Captain and First Officer) controlled
by independent rotary selectors.

Intermittent speed selections are optional .

The rain repellent system is inhibited with not engines running.
Therain repellent fluid level is shown on the lower RH side of the
DOOR/OXY page.

Normal level is displayed "NORM" in green.

CAUTION:

DO NOT SPRAY RAIN REPELLENT ON A DRY WINDSHIELD.
DO NOT OPERATE THE WIPERS ON A DRY WINDSHIELD.
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