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21-00



INTRODUCTION



PURPOSE The air conditioning system maintains the air in the pressurized fuselage compartments at the correct levels of :   pressure, temperature and freshness. Under normal conditions, the pneumatic system supplies air to the air condtioning system from:  the main engine compressors,  the APU compressor,   a high pressure ground air supply unit. The hot compressed air is cooled, conditioned and delivered to the following fuselage compartments:  Flight Compartment  Passenger Compartment  Avionics Compartment  Cargo Compartment The air is then discharged overboard through the outflow valve 10HL.



Air Conditioning Sub systems The air conditioning system includes the following sub systems :  Lavatory / galley ventilation system system  Avionics Equipment Ventilation  Pressurization Control  Aft / FWD Cargo Heating ( option ) not installed at LH.  Aft Cargo Ventilation Ventilation ( only on LH A320 A320 aircrafts )
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DISTRIBUTION



PRESSURIZATION CONTROL



VENTILATION



TEMPERATURE CONTROL & COOLING
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A319 / A320 / A321 21-00



AIR CONDITIONING GENERAL The air conditioning system system operation in the A 319 / A320 / A321 aircraft is fully automatic. The air is supplid by the pneumatic system via :  two pack flow control valves,  two packs,  the mixing unit ,which mixes the air coming from the packs and the cabin. It is then distributed to the cockpit and the cabin. The temperature regulation is optimized through the hot air pressure regulating valve and the trim air valves which add hot air tapped upstream of the packs to the mixing unit air. In an emergency, a ram air inlet can provide ambient air to the mixing unit. The temperature regulation is controlled by:  One Zone Controller Controller ( 8HK )  Two Pack Controllers Controllers ( 7HH & 27HH ) Flight deck and cabin temperature can be selected from the AIR COND. panel in the cockpit. Low Pressure air can be supplied to the mixing unit by a ground connection. Pack Flow Control The pack flow can be selected by the crew through the ECON P / B on A321



Cooling and Temperature Temperature Control The bleed air enters the pack cooling path via the pack flow control valve and is ducted to the primary heat exchanger. exchanger. Then the cooled bleed enters the compressor section of the air - cycle mashine and is compressed to a higher pressure and temperature.It is cooled again in the main heat exchanger and enters the turbine section where it expands and in expanding generates power to drive the compressor and cooling fan. The energy removed during this process causes a temperature reduction, resulting in very low turbine discharge air temperature. The air is then routed to the mixing unit and then to the cabin zones. Trim air valves which are controlled by the zone controller optimize the temperature ( 18 °C - 30 °C ) by adding hot air. The zone controller computes a temperature demand according to the selected temperature and the actual zone temperature. A signal corresponding to the lowest demanded zone temperature is sent to the pack controller to achieve the required outlet temperature of both packs. When the cooling demand in one zone cannot be satisfied, if the bleed pressure is too low, the zone controller sends a pressure demand signal to both engines via the EIU‘s in order to increase the minimum idle and provide the necessary pressure. Provided the APU bleed valve is open, the zone controller sends a demand signal to the ECB in order to increase the APU flow output when any zone temperature cannot be satisfied. An avionic ventilation system, controlled by the AEVC provides cooling of the
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21-00



PANEL DESCRIPTION



AIR COND. PANEL 30VU The panel description is the same for A321 for A321 except  except for the pack flow selector.



1  Zone temperature selectors - 12 o’cloc o’clock k positi position on : = 24 C ( 76 F )



3 PACK Override P / B switch ON ( P / B switch in ) : the pack flow flow control valve is electro / pneumatically pneumatically automatically controlled. controlled.  lt opens in the following cases : - upstre upstream am pressu pressure re >10 >10 psi. - no A ACM CM c compre ompressor ssor outlet outlet overhea overheatt ( 230 230 °C ) - no engin engine e start start seque sequence nce .
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AIR COND. PANEL 30VU The panel description is the same for A321 for A321 except  except for the pack flow selector.



4 PACK FLOW selector selecto r 



Permits selection of pack valve flow according to number of passengers and ambient conditions ( smoke removal, removal, hot or wet conditions ). - LO ( 80 % ) NORM ( 100 % )
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AIR CONDITIONING AIR COOLING SYSTEM



A320-211 21-52



21-52



AIR COOLING SYSTEM



DESCRIPTION AND OPERATION The two air conditioning packs decrease the temperature and the water contained in the hot bleed air from the pneumatic system. The air conditioning packs 10HM (11HM) are identical and are installed in the unpressurized area of the belly fairing between the frames 35 and 41. The air conditioning pack 10HM (11HM) consists of:  an air-cycle machine,       



a high-pressure water extractor, a reheater, a condenser, a primary heat exchanger, a main heat exchanger, a fan plenum, a inlet plenum.
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PACK NORMAL OPERATING MODE When the PACK 1 (2) pushbutton switches are pushed, the zone controller 8HK and pack controllers 7HH (27HH) control the flow control valves to supply a constant volumetric flow for all normal operation conditions to the air conditioning packs. When the bleed air enters the system, it is cooled in the primary heat exchanger with ambient ram air. Part of this air passes through the bypass valve 10HH (30HH) .The remainder is then compressed in the air-cycle machine compressor, which increases the temperature and pressure. It is cooled again in the main heat exchanger with ambient ram air. The air now enters the high-pressure water-extraction loop, where it is cooled to about its dew point. The high-pressure water-extraction loop has a reheater, a condensor and a water extractor. It keeps the dew point of the air to the mixer unit lower than +10 deg.C (+50.00 deg.F). The reheater uses the turbine inlet air of the aircycle mashine to cool the air in the high-pressure water-extraction loop. The condenser then uses cold turbine air to further cool the air to below its dew point.The condensor is a heat exchanger, which uses the temperature difference between the turbine outlet air temperature (which is to a sea level dew point of approx. 0 deg.C (32.00 deg.F) and the reheater outlet temperature air. The condensed water is extracted and drained from the air as it passes through the high-pressure water extractor. After the water extractor the air enters the reheater again and the temperature increases to assure a satisfactory turbine inlet temperature. In the air-cycle mashine turbine, the high pressure air expands and its



sensed the valve opens, tapping hot air from downstream of the flow control valves 8HB (11HB). This hot air is delivered to the turbine which eliminates any ice formation. Additionally the bypass valve always maintains a minimum air-cycle mashine flow to keep the air-cycle mashine idling during all packoperation conditions. The ambient ram air for heat exchanger cooling enters the air cooling system through fully modulating NACA-type inlets. After passing through the primary heat exchanger, the main heat exchanger and the plenum the air is discharged overboard through a variable outlet. When the aircraft is on the ground, the aircycle machine fan supplies the cooling airflow. During flight the inlet and outlet areas are modulated so that the airflow is kept to a minimum. During takeoff and landing, the inlet is fully closed to prevent the dirt ingestion and contamination of the heat exchangers. The water injector 20HM (21HM) sprays the condensed water from the water extractor into the ambient ram airflow to help cooling.



ABNORMAL PACK OPERATIONS Single Air Condition Pack Mode The aircraft can fly with one air conditioning pack inoperative provided:   FL310 is not exceeded,  the zone controller primary channel is operative,  the PACK FLOW Selector is set to HI (A320) or set ECON FLOW P/B Switch to OFF (A321)
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AIR COOLING COMPONENTS 7



PRIMARY HEAT EXCHANGER



The primary heat exchangers 10HM6 (11HM6) are installed in the ram air system between the plenums and the main heat exchangers. Ram air flows through the heat exchangers and decreases the temperature of the hot bleed air from the pneumatic system. The primary heat exchanger, which is made of aluminum alloy, is a plate and fin type of single-pass crossflow configuration.



8



 MAIN HEAT EXCHANGER



The main heat exchangers 10HM7 (11HM7) are installed in the ram air systems upstream of the primary heat exchangers. Ram air flows through and decreases the temperature of the hot air from the compressor of the air cycle machine. The main heat exchanger which is made of aluminum-alloy, aluminum-alloy, is a plate and fin type of counterflow configuration. The heat exchanger is installed between the air-cycle machine compressor and turbine, the cooling agent is ambient ram air.
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AIR COOLING COMPONENTS 9



AIR CYCLE MACHINE



The air cycle machines 10HM1 (11HM1) are installed between the plenums and the condensers. Air enters the compressor from the primary heat exchanger and is compressed. The pressure and temperature increase. The air then flows to the main heat exchanger. Air enters the turbine from the reheater and is expanded. The pressure and temperature decrease. The air then flows to the condenser. The expansion of the air in the turbine turns the turbine wheel, the compressor wheel and the fan wheel. The fan wheel gives a
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REHEATER



The reheaters 10HM3 (11HM3) are installed between the main heat exchangers and the condensers. The hot air from the main heat exchanger increases the temperature of the cold air from the water extractor. The reheater which is made of aluminun-alloy, is a plate and fin type of single crossflow configuration.
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PACK TEMPERATURE COMPONENTS 22



RAM AIR INLET ACTUATOR ACTUATOR ( 8HH / 28HH )



The ram-air inlet actuator 8HH ( 28HH ) for each pack can be modulated only together with the ram-air ram-air outlet actuator 9HH 9HH ( 29HH ) ( to get optimum pack cooling airflow ). During normal operation, the required pack outlet temperature is signalled from the zone controller 8HK to the pack pack controllers 7HH ( 27HH ). To get the pack outlet temperature, the pack controller modulates the bypass valve 10HH ( 30HH ) and the ram-air inlet and outlet doors in a predeterpredetermined sequence. This sequence is a compromise between a minimum ram airflow while maintaining adequate heat transfer rates and sufficient pack flow. For maximum cooling, ram-air doors are fully open and the bypass valve fully closed. For maximum heating, the ram-air doors are nearly closed and the bypass valve fully open. The bypass valve will ensure sufficient flow through the air-cycle machine to stop the speed falling below idle.



the facts for closing during take off are:  aircraft on ground selected  T / O engine power selected The doors will open as soon as the aircraft lifts off. The facts for closing during landings are:  aircraft on ground  no T / O engine power power selected  aircraft wheel speed < 70 knots The doors will open as soon as the aircraftspeed is longer then 20 sec.below 70 knots.



The actuator for the ram air inlet consists of : - an actuator ( nominal 100 mm stroke ), - an AC motor, - a set of reduction gears, - a torque limiting clutch clutch ( 230 daN +20 % ), - two potentiometers, one for control through the pack controller 7HH ( 27HH ) primary computer, computer, the other for indication through through the secondary   computer, - two limit switches, one for the closed position, the other for the 70 %



23



RAM AIR OUTLET ACTUATOR ACTUATOR ( 9HH / 29HH )



Ram-Air Outlet Actuator (Ref. Fig. 006) The ram-air outlet actuator 9HH ( 29HH ) is mechanically similar similar to the ram-air inlet actuator 8HH ( 28HH ). The differences are; it has a smaller AC motor, the torque setting is reduced to 200 daN + 20 % and reversed operation. That is, the ram-air ram-air outlet is closed with the actuator fully retracted and fully open with the actuator fully extended.
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PACK TEMPERATURE COMPONENTS 33



PACK CONTROLL ERS



General The pack temperature control system controls the pack outlet temperature and sets its maximum and minimum limits. Two pack controllers control the system. Each pack controller 7HH 7HH ( 27HH ) controls the two major parameters of its related pack : - the pack outlet temperature temperature ( through the water extractor outlet outlet temperature ) - the ram-air cooling flow, which is kept to a minimum for fuel fuel economy. economy. The pack controller 7HH 7HH ( 27HH ) is an electronic assembly assembly of modular construction, mounted on a chassis with a metal cover ( 41MCU to ARINC 600 ). There are two identical pack controllers, one for each air conditioning pack 10HM ( 11HM ). Each pack controller controller consists of two computers, one primary and one electrically independent secondary computer. The primary computer is capable of modulating the system parameters to their full extent, thus opitimizing the system performance. The secondary computer gives a reduced level of optimization when it operates as a back-up in the event of the primary computer failure. The pack controllers 7HH 7HH ( 27HH ) are the computers for the the pack temperature control-system. They do the calculations necessary for operation of the air conditioning packs 10HM ( 11HM ). They They are installed in the racks 95VU and



- to calculate and send send the necessary signals signals to the flow control control valves 10HB ( 11HB 11HB ), - to control control the applicable bypass bypass valve 10HH ( 30HH ) for pack temperature control. BITE Test The Built-In Test Equipment ( BITE ) of the Pack contoller monitor the hardware and system performance. They send failure data to the zone temperature controller 8HK. The zone temperature controller sends failure data to the Centralized Fault Display System ( CFDS ) ( Ref. 31-32-00 ). For MCDU MCDU data, refer to chapter 21-63-00.failure data to the zone temperature controller 8HK ( Ref. 21-63-00 ). The Complet BITE TEST TEST is discriept in ata 21-63.
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ZONE TE T EMP. CONTROL



ZONE TEMPERATURE CONTROL DESCRIPTION The cockpit and cabin temperature control system controls the temperature in the cockpit and cabin. With the temperature selectors you can set a different temperature for the cockpit and the cabin.Any temperature selections between 18 C and 30 C are possible The cabin is divided into the FWD zone and the AFT zone. Hot trim air, which is used for temperature control in the cockpit, the FWD cabin and the AFT cabin zones, is individually individually controlled under normal normal conditions in pressure and quantity. This hot trim air is taken from the bleed air supply to the air conditioning packs 10HM and 11HM downstream of the flow control valves 8HB and 11HB. It flows through the trim-air pressure regulating valve 14HK to the trim-air check valves 18HM and 19HM and to the hot-air pressure switch 26HK. It then flows to the independently controlled trim air valves 11HK for the cockpit, 12HK for the FWD cabin and 13HK for the AFT cabin.These trim air valves are controlled by the zone controller and add an adjustable quantity of hot trim air to the cooled conditioned air from the mixer unit. The trim air valves are installed in the ducts to the cockpit and the two cabin areas. A back-up is provided and will take over control in a failure condition. Temperature and overheat sensors are located in the mixing unit, in the zone air supply ducts and in the cabin seling areas. These sensors are used for ECAM indications as well as for zone temperature- and trim air pressure regulating valve control.
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See Appendix for A3 Picture
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 TRIM AIR PRESS. REGULATING VALVE VALVE 24



TRIM AIR PRESS. REGULATING VALVE



The trim-air pressure regulating-valve 14HK regulates the pressure of the air supplied to the trim-air valves 11HK 11HK ( 12HK, 13HK ). This air is unconditioned bleed air. The valve is a three-inch steel-butterfly type which is pneumatically actuated, and electrically signalled. The pressure regulation is controlled pneumatically and two solenoids control the ON/OFF function and the safety function.
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DUCT OVERHEAT DETECTION AND ACTION Both the primary and secondary computer of the zone controller 8HK can detect an overheat 88 C ( 190.40 F ) in any one of three zone-supply ducts. The primary computer does this through the primary duct-temperature or the duct overheat sensor. The secondary computer does this through the secondary duct temperature sensor. The first computer (primary or secondary ) to detect an overheat will send a signal to make the FAULT FAULT light on the HOT-AIR switch 7HK come on. It will also close the trim-air pressure-regulating valve 14HK; the primary computer will close all three trim-air valves 11HK ( 12HK,13HK ). The FAULT light will stay on and the closed valves will stay
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28



OVHT TEMP SNSR



DUCT 27 TEMP SNSR



MAIN ( PRIMARY PRIMARY )
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NORMAL PACK TEMP. TEMP. CONTROL DESCRIPTION General  The pack temperature control system controls the pack outlet temperature and sets its maximum and minimum limits. Two pack controllers control the system.Each pack controller controller 7HH ( 27HH ) controls the two two major parameters parameters of its related pack : - the pack outlet temperature (through the water extractor outlet temperature), - the ram-air cooling flow, which is kept to a minimum for fuel economy. economy. Each pack controller consists of two computers, one primary and one electrically independent secondary computer. The primary computer is capable of modulating the system parameters to their full extent, thus opitimizing the system performance. The secondary computer gives a reduced level of optimization when it operates as a back-up in the event of the primary computer failure. During normal operation, the required pack outlet temperature is signalled from the zone controller 8HK to the pack controllers 7HH ( 27HH ). To To get the pack outlet temperature, the pack controller modulates the bypass valve 10HH ( 30HH ) and the ram-air inlet and outlet doors in a predetermined sequence. This sequence is a compromise between a minimum ram airflow while maintaining adequate heat transfer rates and sufficient pack flow. For maximum cooling, ram-air doors are fully open and the bypass valve fully closed. For maximum heating, the ram-air doors are nearly closed closed and the bypass valve fully open. The bypass valve will ensure sufficient flow through the air-cycle machine to stop the speed falling below idle.



Normal Operation Mode ( Pack Controller working with Primary Computer) In Normal operation the primary computer computer of the pack controller 7HH ( 27HH ) controls the system. The pack controller gets a temperature reference as a demand signal from the zone controller 8HK. This demand signal, the preferred bypass valve 10HH ( 30HH ) position and the measured measured water extractor outlet outlet temperature, the bypass valve and ram-air outlet actuator position is used continuously to determine their necessary drive speeds. The speed is zero, when the water extractor outlet temperature gets to the required value and the bypass valve to the preferred position. The preferred bypass valve 10HH ( 30HH ) position is normally 21 DEG. but is adjusted when necessary, necessary, dependent on pack inlet pressure. The ram-air inlet actuator 8HH ( 28HH ) position is slaved to the actual ram-air ram-air outlet actuator 9HH ( 29HH 29HH ) position. The water-extractor outlet temperatures are limited through the temperature demand signal from the zone controller 8HK. NOTE The flow control valve setting of the flow control valve is only possible in the normal operation mode, when the pack controller is working with the primary computer.
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BACK UP PACK TEMP. TEMP. CONTROL DESCRIPTION Back Up Operation ( Pack Controller working with Secondary Secondary Computer ) If the pack controller 7HH ( 27HH ) primary computer fails the secondary computer controls at a reduced level. The ram-air doors will open to the maximum flight position and no further optimization takes place, ( the flow control reference remains at its previous setting ). Control of the water-extractor outlet temperature ( to the level demanded from the zone controller 8HK ) will still take place through modulation of the bypass valve 10HH ( 30HH ). The overheat warning will will still be available. NOTE If the zone controller 8HK 8HK ( or its communications communications ) fail completely the pack controllers 7HH ( 27HH ) take over control. They will limit the water extractor extractor outlet temperature to 20 C ( 68.00 F ) for pack 1 ( 10HM ) and to 10 C ( 50.00 F ) for pack 2 ( 11HM 11HM ). If there is a failure ( of the communications from the zone controller main computer and it remains active ), the pack controllers take over control. They will limit the water extractor outlet temperature to 5 C ( 41.00 F ) for pack 1 and to 10 C ( 50.00  F ) for pack 2. The zone controller can still use the trim-air trim-air system ( Ref. 21-63-00 21-63-00 ) to increase the cabin inlet temperature, if necessary. NOTE In case of a complet loss of the pack controller the pack controller is unable to
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TEMP. CONT. SYSTEM TEST



CFDS SYSTEM REPORT/TEST Built-In Test Equipment ( BITE ) The zone temperature controller 8HK controls the Built-In Test Test Equipment ( BITE ) function for the cockpit and cabin temperature control system. system. It monitors the hardware. It sends failure data to the Centralized Fault Display System ( CFDS ). There are the following tests: - Power-up Test, - Continuous Monitoring, - System Test. POWER-UP TEST Conditions of Power-up Test Initialization - A / C on ground - Both pack controllers energized and having finished their power-up tests plus 5 sec delay for confirmation - power-uptest duration is 36 sec - during test the three trim air valves are moving from cool to hot and from hot to cool this can be seen seen on the ECAM BLEED BLEED page if this system is avalable. Results of Power-up Test Test passed :



From the CAB TEMP CONT menu, you can set : - 
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CFDS MENU < LAST LEG REPORT < LAST LEG ECAM REPORT < PREVIOUS LEGS REPORT < AVIONIC STATUS < SYSTEM REPORT / TEST * SEND



POST FLT REP.



PRINT *
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Tested elements  Valves, actuators and controller.
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EMERGENCY RA RAM AIR INLET



DESCRIPTION Purpose The emergency ram-air inlet gives a flow of fresh air through the aircraft if there is a failure in the two air conditioning packs. If during a flight there is a failure in the two air conditioning packs 10HM ( 11HM ), you can push the RAM AIR pushbutton switch 4HZ. When you push the RAM AIR pushbutton switch : - the altitude of the aircraft must be less than 10000 ft. ( 3.050 m ),



B. Check Valve The check valve 4022HM is installed in the duct to the mixer mixer unit. The emergency ram-air duct and the LP ground connection duct are connected upstream of the check valve. This makes sure that air from the mixer unit cannot flow out through the emergency ram-air inlet or the LP ground connection.
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DOOR AREA HEATING



DESCRIPTION AND OPERATION General The door area heating system supplies warm air to the foot level areas at the FWD passenger and crew doors. System Description  A door area heating system is installed for for each FWD passenger / crew doorarea. The two systems operate independantly. independantly. For each door area, a heater 4HJ1 ( 4HJ2 ) is installed between the the FR21 and FR24, which heats the air from the distribution system. Ducts, a flexible hose and an air outlet supplies the heated air from the heater to the foot level area at the FWD passenger / crew door. The CAB FANS pushbutton switch 4HG on panel 22VU, the toggle switch 2HJ1 ( 2HJ2 ) and the relays 3HJ1, 5HJ1 ( 3HJ2, 5HJ2 ), which which are installed on the circuit breaker panel 2000VU, control the heater 4HJ1 ( 4HJ2 ). Thermostats protect the heater for overtemperature. The heating system operates only if the cabin air recirculation-system is switched on.
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OPERATION / CONTOL AND INDICATION When air is supplied from the cabin air distribution-system and the toggle switch 2HJ1 ( 2HJ2 ) is switched to on, the heater 4HJ1 ( 4HJ2 ) warms the air for the FWD door area. When you push the CAB FANS puschbutton switch 4HG to the OFF position, the relay 5HJ1 ( 5HJ2 ) will be de-energized de-energized and the heating system stops. The heating system also stops if you switch the toggle switch 2HJ1 2HJ1 ( 2HJ2 ) to the off position. If the air temperature in the heater gets to more than 50 C ( 122.00 F ) the heater is switched off until the air temperature in the heater is less than approx. 45 C ( 113.00 F ). Then the heater is switched on again. If the temperature at the heater housing gets more than 85 C ( 185.00 F ) a thermostat de-energizes de-energizes the relay relay 3HJ1 ( 3HJ2 ). Thus the heater is switched off until the temperature decreases to less than approx. 80 C ( 176.00 F ). Then the heater is switched on again.
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21-28



CARGO COMPARTMENT VE VENTILATION



 DESCRIPTION Purpose The AFT cargo-compartment ventilation-system supplies air to the AFT cargo compartment. The ventilation air comes from the cabin zones through openings in the cabin floor behind the sidewall panels. On the ground, conditioned air can be supplied additionally through a ground connector. AFT Cargo-Compartment Ventilation-System Suction in the AFT cargo compartment pulls cabin air into the compartment throught ducts routed along the lower fuselage interior. The suction is caused when the blower fan 52HN and the extraction fan 35HN are working on the ground and in flight. Three inlets, installed along the compartment lower lefthand sidewall, direct the air towards the compartment floor area. An isolation valve 34HN is installed in distribution ducts upstream of the compartment inlets. The AFT compartment air is extracted through two outlets near the compartment ceiling on the aft wall. The air goes through the extraction fan 35HN and an isolation valve 33HN and is discharged in the area of the outflow valve 10HL. An external ground cooling system is installed between frames 49 and 50 forward of the AFT cargo door. Ground supplied air goes through a LP groundconnector, a check valve 4028HM and an isolation valve 50HN to an outlet in
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CARGO COMPT. COMPT. VENT. COMPONEN C OMPONENTS TS Blower and Extraction Fan AFT cargo blower fan 52HN is installed in the inlet duct downstream of the isolation valve 34HN and the extraction fan 35HN is installed in the extraction duct downstream of the isolation valve 33HN. They are powered by a threephase four-pole induction motor that drives a fan-wheel. These fans run continuously when the aircraft is on the ground or in flight. Thermo switches are installed inside the motor stators of the extraction fan. If the temperature of the stators gets to 140 C ( 254 F ), the thermo switches isolate the electrical supply to the fan.



- a spare power relay socket. These modules are enclosed in a metal case. They are installed on the outboard side of relay box 103VU, in the avionics compartment. The cargo ventilation controller 10HN controls and monitors the aft cargo isolation-valves 33HN and 34HN, the aft cargo blower-fan 52HN and the AFT cargo extraction fan 35HN. The cargo ventilation controller sends a signal to ECAM and CFDS if there is a fault in the isolation valves or the fans. The cargo ventilation controller 10HN only controls the cargo isolation valve
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CARGO COMPT COMPT.. VENTILATION VEN TILATION OPERATION Operation The ventilation system for the AFT cargo compartment operates in the same mode on the ground or in flight. The cargo ventilation controller 10HN opens the isolation valves 33HN and 34HN. It receives a fully open signal from both valves and starts the blower fan 52HN and the extraction fan 35HN. The controller will close the isolation valves, and stop the two fans when : - the smoke detection control unit 10WQ detects smoke in the AFT cargo compartment ( Ref. 26-16-00 26-16-00 ),
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COMPONENT DESCRIPTIONS 4 Skin Heat Exchanger A skin heat exchanger is located in the upper fuselage between frames 12 and 14 and, in normal flight operations is used to cool the avionics ventilation air. A thermally insulated internal wall is bolted to these frames to form two rectangular ducts. This internal wall is easily removed for structural inspection. A drainage system is included to deal with any condensation when the heat exchanger is in operation.



5  Skin Temperature Sensor 28 HQ A skin temperature sensor 28HQ is installed on the inside of the fuselage skin. It consists of a sensor element through which an electrical current passes to measure the potential difference proportional to the temperature. The set temperature values are as follows: - on ground, increasing values +11 deg.C (+44.60 deg.F), decreasing values +4 deg.C (+39.20 deg.F). - after takeoff, increasing values +34 +34 deg.C (+96.80 deg.F), decreasing values +27 deg.C (+87.80 (+87.80 deg.F). deg.F).
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4 Skin Heat Exchanger
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COMPONENT DESCRIPTIONS 6  Skin Air Inlet Valve 15 HQ The avionics skin air inlet valve 15HQ is installed in the fuselage skin at the forward-lower left-hand side. This valve is an electrically operated single flap valve which can be manually overriden. When the aircraft is on the ground the valve is fully open, during flight it is fully closed. If, after the take off sequence signal, the valve does not close, the ground crew can manually close it. Before the valve is closed manually, it must first be isolated electrically with a toggle switch located inside the valve.



7  Skin Air Outlet Valve 22 HQ The avionics skin air outlet valve 22HQ is installed in the fuselage skin at the forward-lower right-hand side. This valve is an electrically operated single flap valve with a smaller flap built into it. When the aircraft is on the ground the valve is fully open, during flight it is fully closed. The smaller flap will open during flight, when the following happens: - when the skin temperature is above +34 deg.C (+93.20 deg.F) (partially open circuit), - if smoke is detected in the avionics ventilation system, - if the avionic computer 10HQ malfunctions. When on ground, if after take off sequence signal, the valve does not close, the ground crew can manually close it. Before the valve is closed manually it must first be isolated electrically with a toggle switch inside the valve.
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SMALL FLAP
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COMPONENT DESCRIPTIONS 8 Demister Air Filter A two-stage filter assembly is installed upstream of the blower fan 20HQ. The first-stage is a cleanable plate type filter 2081HM which removes dust particles above 1000 microns and a multi-layer filter which removes water particles. The second stage is a cleanable, corrugated-cartridge-barrier filter 2082HM which removes any dust particles above 400 microns (Ref.ARINC 600). The filter assembly 2081HM, 2082HM, 2083HM is made, to allow easy access for cleaning.



9 Skin Exchanger Inlet Bypass Valve 16 HQ The skin exchanger inlet bypass valve 16HQ is installed downstream of the extraction fan 18HQ in the tapping to the FWD underfloor area. This valve is of the butterfly type, with an actuator which moves the butterfly to the open or closed position. Two microswitches signal the valve position to the avionics computer 10HQ. A visual position indicator is located on the top of the actuator unit. The function of the valve is to discharge the ventilation air above the required quantity to the underfloor area.



10 Skin Exchanger Isolation Valve 24 HQ The skin exchanger isolation valve 24HQ is installed upstream of the skin heat exchanger. exchanger. This valve is identical to the skin exchanger inlet bypass valve 16HQ.



11 Conditioning Air Inlet Valve 21 HQ The conditioned air inlet valve 21HQ is installed in a duct which connects to the cockpit main supply duct. This valve is similar to the skin exchanger inlet bypass valve 16HQ. The function is to allow cockpit supply air into the system to make sure of the cooling in failure cases.
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COMPONENT DESCRIPTIONS 12 Skin Exchanger Outlet Bypass Valve 23 HQ The skin exchanger outlet bypass valve 23HQ is installed downstream of the skin heat exchanger. This valve is identical to the skin exchanger inlet bypass valve 16HQ. The function is to allow avionics compartment air into the system when the skin heat exchanger efficiency is degraded.



13 Air Inlet Check Valve 2150 HM



14 Check Valve 2140 HM A check valve 2140HM is installed downstream of the blower fan 20HQ. Thecheck valve is made to be installed in line between the ducts. Two semi-circle flaps are installed on a hinge-bar, a spring holds these semicircle flaps in the closed position. Airflow from the blower fan 20HQ will lift the semicircle flaps from their seats. This will allow air to flow through the check valve to the avionics ventilation system. Airflow in the opposite direction through the check valve will push the semicircle flaps back onto their seats to stop the airflow. An arrow
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COMPONENT DESCRIPTIONS 15 Pressure Switch 17HQ,19HQ,30HQ Three pressure switches 17HQ,19HQ and 30HQ are installed in the avionics ventilation system, two in the blowing circuit and one in the extraction circuit. The switches are of the capsule/microswitch type with an electrical connector at the top. A low flow indication is given at a differential pressure of 1.7 mbar plus 1.3 or minus 0.5 mbar.



16 Duct temperature Sensor 26HQ
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AIR CONDITIONING MAINTENANCE TESTS



A319/A320/A321 Cabin Pressurization System



21-31 PRESSURIZATION TEST OF THE FUSELAGE There are 3 Pressurization Tests in the AMM ATA ATA Chapter 05-53-00.  Test at a Differential Pressure of 4 psi. ( TASK 05-53-00-780-001 05-53-00-780-001 ) - Rea Reason son for the Job: Job: To find possible leaks in the repaired area after small structural repairs.  Test at Differential Pressure of 8 psi. ( TASK 05-53-00-780-002 05-53-00-780-002 ) - Rea Reason son for the Job: Job: To find possible leaks in the repaired area after major structural repairs.  Test at a Differential Pressure of 8.4 psi. ( TASK 05-53-00-780-003 05-53-00-780-003 ) - Rea Reason son for the Job: Job: To measure structual leakage AIDS Alpa Call up:  ”PDC”  ”VSCB”  ”ZCB”  ”OVP”



CABIN DIFF.PRESSURE CABIN VERTICAL SPEED CABIN ALTITUDE OUTFLOW VALVE POSITION
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AIR CONDITIONING STUDENT RESPONSE QUESTIONS
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STUDENT RESPONSE QUESTIONS SELF EXAMINATION 1



How is the the flo flow w thro through ugh the the pac packs ks con contr troll olled ed ?



Answer:



6



What What is the purpose purpose of the the Therm Thermost ostat at inst install alled ed at at the condenser ? Answer:
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