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Exciting technology in a new lightweight design The Audi A2 is paving the way for advanced mobility in the 21st century and at the same time is the first volume-produced car to have an aluminium body.



With its future-oriented lightweight design, it represents a new dimension in dynamism and economy.



SSP240_025



SSP240_026



A car for the modern world, innovative, compact, roomy, lightweight, safe and environmentally compatible.
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Attention! Note



The self-study programme will provide you with information on design and functions. It is not intended as a workshop manual! For maintenance and repairs please refer to the current technical literature.
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In a nutshell Body Anyone who thinks only steel can be stable obviously hasn’t yet heard about aluminium. Thanks to the Audi Space Frame (ASF)®, the A2’s aluminium body is more than 40 % lighter than the conventional steel design. Its unladen weight is just 895 kg, around 150 kg lighter than other vehicles its size.



Drive system The high-torque 1.4l 55 kW TDI three-cylinder power unit with pump-nozzle injection uses just 4.2 litres of diesel per 100 kilometres, accelerates from 0 to 100 km/h in 12.1 seconds and has a top speed of 173 km/h. The 1.4 litre four-cylinder petrol engine, also with a power output of 55 kW, allows the Audi A2 achieve similar performance levels and produces a satisfactory average fuel consumption of 6.1 l; the engine is classified as low emissions to EU4 standard.



With its 1.2 l three-cylinder TDI engine, Audi will be the first manufacturer in the world to offer a four-door 3-litre car; the launch is scheduled for a later date.
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Safety The Audi’s outstanding drag coefficient of 0.28 is the best in its class.



The Audi Space Frame, made from highstrength aluminium profile sections, surrounds the occupants like a safety cage, thus providing them with a high level of passive safety. Driver, passenger and side airbags are standard. The SIDEGUARD system is optional.



Running gear In the Audi A2, Audi has combined the latest electronic components, such as the standard ABS, EBPD and ESP, with the tried and tested technology of McPherson strut front suspension and a torsion beam rear axle. Thanks to the new electrohydraulic power steering system, optimum steering effort support is provided. SSP240_027



Maintenance Longlife service has been achieved for the above-mentioned engines right from market launch.
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Body The Audi Space Frame in the Audi A2



comprises 183aluminium panels 22extruded profile sections 20cast nodes The front longitudinal members comprise aluminium tubes that can absorb a high level of deformation energy and can be renewed without any welding work being required.



SSP240_028



The Open Sky roof (optional) has a 58 % larger opening than a normal sliding roof and has a 166% larger transparent area. Detailed information can be found in SSP 239.



SSP240_029
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Contact corrosion When different metals that are far apart in the electrochemical potential series come into contact, contact corrosion will occur.



Only Audi approved accessories must be used.



Contact corrosion can occur if non-Audi approved connecting elements, such as bolts, nuts, washers, rivets, plugs, sockets, adhesives etc, are used.



Damage resulting from contact corrosion is not part of the warranty.



For this reason, the manufacturer only uses connecting elements that have a special surface coating, as well as non-conducting rubber and plastic parts and adhesives.



For further information on aluminium technology, please see SSPs no. 160 and 239. Electrochemical potential series (extract) Lead Tin Iron Chromium Zinc Aluminium



Therefore only use original Audi A2 parts



SSP240_044



This is the first time in vehicle design that a one-piece aluminium side-wall frame has been used.



To remove the upper B-pillar inner trim on vehicles fitted with SIDEGUARD, the outer Bpillar decorative panel must be unbolted first. Behind the upper rubber grommet is a bolt that must be removed from the outside before the inner trim can be unclipped.
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Body The Space Floor concept Comprises two floors in the driver and front passenger area; the gap between the two floors accommodates components such as the engine control unit, the control unit for the central locking and the auxiliary relay carrier.



This means that the footwell in the rear is lowered (space floor). The rear passengers can bend their legs as normal and assume an ergonomically optimum seating position.



SSP240_123 Space Floor



Front flap
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The service module enables oil and washer water to be checked and topped up easily and conveniently.



Releasing the quick-release locks behind the service flap enables the bonnet to be raised as well as removed completely.



SSP240_031



SSP240_124



Tailgate The lock cylinder in the tailgate has been discontinued. The tailgate is opened via radio remote control (optional) or manually by using the soft-touch button. If the electrical system fails, the tailgate can be opened by using the emergency release cable on the tailgate trim. The actuating handle is set into the tailgate lid.



SSP240_032



Vehicle identification For clear identification of a vehicle, various representations and locations are used.



★



98/ 8ZZY UZZZ WA 1300kg



e1



★



013



N000



AG



1



AUDI



14



kg 0kg 073 1- 0640kg 28Z Typ



276



In addition to the familiar identification locations in the engine compartment, spare wheel well and the sticker in the service document, the Audi A2 also has both modified and new locations.



01 2 130 3 AUA 000 445



1300kg kg 1- 0730kg 2- 0640kg



01 AUA1302 4450003



AUDI AG e1 ★ 98/14 ★0131



WAUZZZ8ZZYN000276



Typ 8Z



Type plate in the passenger footwell. SSP240_128



One new location for the chassis number is the centre tunnel in the rear…



SSP240_022



* 55 o2 oo YN ZZ Z8 ZZ AU *W



… there is also a chromium/nickel plate under false floor on the driver’s side. This plate is bonded and the combination of materials used makes it corrosion resistant.
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Body Doors The Audi A2’s doors are in two sections. The subframe and door side impact protection have been made into one component. In addition, a protective side bolster protects the pelvis region. The door lock cylinder is held in position with a two-legged clip and a bolt. By turning the bolt clockwise, the clip moves back and the lock cylinder can be removed. In order to remove the door handle, the subframe must first be removed.



SSP240_034



If an Audi A2 without radio remote control is ordered, the passenger door also has a lock cylinder.



SSP240_081



Two-stage window lifter switches for front and rear Functions: 1 2 3 4



1



automatic full closing manual full closing manual full opening automatic full opening



2



3 4 SSP240_035 10



Fuel filler flap The fuel filler flap is only operated electrically and is opened from a switch in the B-pillar on the driver’s side. If the electrical system should fail, the emergency release is activated by pushing down the control element for the tank cap.



SSP240_036



Luggage compartment recess The luggage compartment recess houses: the battery the Tyre Mobility System the vehicle tools the navigation computer (optional) a foam component



The foam component must remain in place, otherwise the battery may be damaged in the event of a crash. SSP240_037
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Body Isofix On the Audi A2, the Isofix fittings for the rear seats are part of the standard equipment.



SSP240_038



Isofix fittings are, for the first time, available as optional equipment together with an airbag key switch for deactivating the front passenger airbag.



SSP240_039



Tearing seam



The outer rear seats are equipped with a 3-point safety belt. Belt force limitation is achieved by means of a pre-defined tearing seam in the belt. This limits the strain level placed on the occupants in the rear seats.



SSP239_106 12



Notes
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Engine and gearbox Engine
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Technical data Engine code:



AMF



Firing order:



1-2-3



Design:



Turbocharged threecylinder in-line engine



Mixture induction:



Direct injection with pump-nozzle unit



Capacity:



1422 cm3



Turbocharger:



Power output:



55 kW (75 PS) at 4000 rpm



Garrett GT 12 turbocharger with wastegate



Exhaust emissions control: Oxidising catalytic converter and exhaust gas recirculation



Torque:



195 Nm at 2200 rpm



Bore:



79.5 mm



Stroke:



95.5 mm



Compression:



19.5 : 1



Exhaust emissions standard: EU 3



Weight:



130 kg



Fuel:



Diesel, cetane rating at least 49 CN, RME



Please refer to SSP 223 for the design and function of the 1.4 l TDI pumpnozzle engine.



The engine code and engine number are located on the front engine/gearbox flange. SSP240_047 14
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Torque [Nm]



Power output [kW]



1.4 l - 16 V (55 kW) AUA
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Technical data Engine code:



AUA



Firing order:



1-3-4-2



Design:



Four cylinder in-line engine Petrol engine



Mixture induction:



Capacity:



1390 cm3



Electronic, sequential multipoint injection, adaptive idlecompensation, overrun cut-off



Power output:



55 kW (75 PS) at 5000 rpm



Ignition system:



Torque:



126 Nm at 3800 rpm



Distributorless ignition system with static highvoltage distribution, long-life spark plugs



Bore:



76.5 mm



Stroke:



75.6 mm



Compression:



10.5 : 1



Weight:



90 kg



Exhaust emissions control: 3-way catalytic converter, 2 heated lambda probes, activated charcoal filter Exhaust emissions standard: EU 4 Fuel:



Petrol, unleaded, 95 RON Please refer to SSP 247 for a description of the design and function of the1.4 l engine.



– Lambda control with probes upstream and downstream of the catalytic converter (EOBD) – Electric exhaust gas recirculation valve – Valve actuation via rocker arms SSP240_050 15



Engine and gearbox Readiness code The readiness code is an 8-digit code that indicates the status of the diagnoses relevant for emissions. In normal vehicle operation, the diagnoses are carried out at regular intervals. When using EOBD (Euro On-Board Diagnosis) it is recommended that the readiness code, address word 01 (function 15) is generated after repairs to emissions-relevant systems have been carried out. This enables a repair to be checked immediately.



Meaning of the 8-digit number block for the readiness code The readiness code is only generated when all the displays are 0 1



2



3



4



5



6



7



8 0



0 0 0 0 0 0 0



Diagnosis function Catalytic converter Always “0” Activated charcoal filter system (fuel tank breather system) Always “0” Always “0” Lambda probes Lambda probe heater Exhaust gas recirculation system



Once the diagnosis for a system (e.g. lambda probes) has been run successfully, the corresponding position in the code will switch from 1 to 0.



Please refer to the workshop manual for a more detailed description of the procedure.
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Gearbox 02J gearbox



02T gearbox



SSP240_052



The familiar 02J gearbox is used in the Audi A2 1.4 l TDI, and is suitable for torques of up to 250 Nm.



SSP240_051



The 02T gearbox is an extremely lightweight two-shaft gearbox. The housing components are made of magnesium. It is designed to transmit torque values of up to 200 Nm.



Please refer to SSP 247 for a description of the design and function of the 1.4 l engine .



Both gearboxes are actuated via gear selector cables and gate selector cables.



SSP240_054 SSP240_053
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Running gear Front axle The front axle of the Audi A2 comprises McPherson struts and lower A-arms that are bolted to the wheel bearing housings and the console of the subframe. The camber can be evened out by moving the subframe and the two front consoles. The toe is set separately on the right and left-hand sides by means of the track rods.



To reduce roll when cornering, an anti-roll bar has been fitted whose actuating arms are located directly below the spring plates. The coil springs have large supporting bases in the suspension strut and are installed with their axes offset to minimise lateral forces. Spring and damper forces are applied to the body separately to increase ride comfort.



SSP240_055
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Rear axle The rear axle is a torsion beam axle. It is bolted to the body by means of stirrupshaped aluminium profile sections.



The springs and shock absorbers are arranged separately to maximise the width of the luggage compartment.



The large guide bearings are arranged at an angle of 25 degrees to the transverse axis to minimise undesirable toe-out.



The toe can be set to be symmetrical by moving the “stirrups”. The camber cannot be adjusted. The axle crossmember is made from hydroformed, thin-walled tube. Its V-shaped profile in the centre, that widens out towards the ends, makes the axle crossmember resistant to bending but relatively compliant to torsion. This means an additional anti-roll bar is not required.



SSP240_056
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Running gear Power steering The system pressure required to provide steering assistance is generated by means of a hydraulic pump. On the traditional, familiar power steering system, the pump is driven directly by the vehicle engine. Some of the engine power is therefore always required to operate the pump. When steering assistance is needed the most – i.e. when manoeuvring – the engine speed is at its lowest. The pump output is designed for these conditions. The faster the steering speed, the higher the pump speed and therefore the volumetric flow rate. At higher engine speeds, the unwanted pump output is discharged via a bypass system.



In the new steering system, the hydraulics still provide assistance to the steering effort supplied by the driver, but this time the hydraulic pump – a gear pump – is driven by an electric motor and is mechanically independent of the vehicle engine. A new feature is the steering angledependent steering effort assistance. For this, a steering angle sensor is located above the steering-gear housing, see Page 26, Fig. SSP240_059; the sensor transmits the steering angle speed to the electronic control system. The steering angle information is sent directly to the control unit via a sensor cable. The road speed is also recorded in the control unit during the evaluation. This information is sent via the CAN bus. The adjacent diagram shows the structure of the system.



SSP240_057
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Components and fitting locations Warning lamp for Servotronic K92 K92



The warning lamp is integrated into the dash panel insert (driver information system). Self-diagnosis is done using address word 17 (instrument cluster).



Power steering sensor G250 The sensor is located in the valve dome of the power-assisted steering box. It records the steering angle and calculated the steering angle speed. If the sensor should fail, the steering function is still guaranteed. The power steering shifts to a programmed emergency running mode. The steering forces required are greater. Error functions are stored in the power steering control unit J500.



J500



G250



SSP240_083



The diagnosis connection is located in the driver’s storage compartment.



e gl an Road speed



S sp tee ee rin d g



The control unit is integrated into the motor/ pump unit. It converts the signals for driving the gear pump as a function of steering angle speed and road speed. The delivery rate required at any particular moment is read from a map stored in the control unit. It detects and stores faults that occur during operation. An anti-pumping device and a thermal protection facility are integrated into the control unit.



Volumetric flow rate



Power steering control unit J500



SSP240_130



The power steering control unit cannot be replaced separately.
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Running gear Overview of system Warning lamp for Servotronic K92 Road speed sender G22



Control unit for 4LV J357



Control unit with display in dash panel insert J285 1/2



90 60
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Power assisted steering gear



80
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Sensor for power steering G250



70



Banjo bolt with non-return valve



Reservoir for hydraulic fluid



CAN



Gear pump



CAN



CAN



Pressure limiting valve



Power steering J500 control unit Power steering terminal +30 Power steering terminal +15 Earth



–



M



Electric motor SSP240_058
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Design and function The EPHS (Electrically Powered Hydraulic Steering) steering system is a power steering system that operates as a function of steering angle speed and road speed.



The pump, V119, for the steering hydraulics comprises a gear pump and an electric motor.



Anti-pumping device The electrohydraulic power steering has an anti-pumping device that is actuated in the event of faults, a failure or a crash.



Instead of the vane pump that is traditionally used on conventional power steering systems, this system uses a gear pump that is integrated into the motor/pump unit. The gear pump is not driven directly by the vehicle’s combustion engine; instead it is operated by an electric motor integrated into the motor/pump unit. The electric motor only operates when the ignition is switched on and the engine is running.



The anti-pumping function can be cancelled by switching off the ignition and restarting the engine. If necessary, wait approx. 15 mins to allow the motor/pump unit to cool down after overheating. If, after waiting for this period, the anti-pumping function cannot be cancelled by starting the engine, there is a fault in the vehicle electrical system or the motor/pump unit is faulty. In this case carry out a self-diagnosis and if necessary renew the motor/pump unit.



Signals for steering angle speed, road speed and engine speed are sent to the control unit. This control unit regulates the speed of the electric motor and the gear pump, and thereby regulates the delivery rate or the volumetric flow rate of the hydraulic fluid.



23



Running gear Torsion bar Power steering sensor G250



Return line



from the gear pump Non-return valve



Control sleeve



Rotary valve



As with the familiar power steering, the hydraulic control unit contains a torsion bar that is connected on the one side with a



rotary valve and on the other side with the input pinion and the control sleeve.



Straight-ahead driving In straight-ahead driving situations, the torsion bar holds the rotary valve and the control sleeve in a neutral position. The power steering sensor does not detect any steering angle. The fluid flows through the hydraulic control unit at virtually no pressure and returns to the reservoir via the return line.



The control grooves on the rotary valve and the control sleeve are in a neutral position with respect to each other so that the oil can enter both sides of the working cylinder and can run off to the reservoir via the return grooves on the control sleeve.



Control sleeve Rotary valve



d



Feed line



b to the working cylinder, left-hand side



SSP240_077 c



Return line
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a to the working cylinder, right-hand side



to the working cylinder, lefthand side to the working cylinder, right-hand side Piston



working cylinder



From a hydraulics point of view, the function positions “right steering lock” and “left steering lock” are similar to the familiar power steering system.



SSP240_074



Left steering lock The deformation of the torsion bar results in the rotary valve being twisted against the control sleeve. The control grooves of the rotary valve release the pressurised fluid feed to the right-hand side of the working cylinder. The pressurised fluid flows into the working cylinder and provides assistance for the steering motion. At the same time, the rotary valve closes the feed to the left-hand side and opens the return from the left-hand side of the working cylinder.



The pressure on the right-hand side forces the oil from the left-hand side of the working cylinder into the return line. When the steering manoeuvre is completed, the torsion bar ensures that the rotary valve and the control sleeve return to the neutral position.



Control sleeve Rotary valve b d



to the working cylinder, left-hand side



Feed line SSP240_078 a c



Return line



to the working cylinder, right-hand side SSP240_076 25



Running gear



Power steering sensor G250



Steering box



Reservoir



Gear pump



Power steering control unit J500



SSP240_059 Pump motor



The hydraulics also provide assistance for the steering effort provided by the driver on the new steering system. The hydraulic gear pump is driven by an electric motor and is therefore independent of the vehicle engine. A new feature is the steering angledependent steering assistance.



Power steering sensor G250 Rotor



At a later date on the Audi A2 the signal from the steering angle sender G85 (see Page 33) will be used, thus eliminating the need for the power steering sensor G250.
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Input shaft



SSP240_060



Description of the power steering sensor G250 (capacitive sensor) A rotor that is attached to the input shaft rotates in between 9 small plate capacitors. This detunes the capacitance of the plate capacitors. From this change in capacitance, the sensor’s electronics calculate signals (steering angle and steering speed) for the power steering control unit.



Schematic diagram of capacitor detuning



Rotor Capacitor electrodes Sensor electronics SSP240_119



Top view



Input shaft with



rotor



to the power steering control unit



Capacitor electrodes SSP240_042 Sensor electronics 27



Running gear The motor/pump unit consists of: – the hydraulic unit with gear pump and electric motor – the reservoir for the hydraulic fluid – the control electronics for the electrohydraulic steering



Screw cap



Reservoir



The left-hand headlamp must be removed first in order to check/top up the hydraulic fluid. Under no circumstances must the pressure and return lines for the power steering be detached. Otherwise the plastic inserts in the pipes might be damaged. If the pressure and return lines are lifted clear and tied in place, the bending radius must not be less than the minimum radius of 100 mm.



Terminal Return line



Gear pump



Terminal Pressure hose



The power steering control unit J500 converts the incoming – engine speed (G28) – road speed (G68) – and steering speed (G250) signals



Rubber bush



to drive the gear pump; this is done as a function of steering angle and road speed.



Power steering control unit Electric motor



SSP240_079



Self-diagnosis is done via the instrument cluster (address word 17) . Communication is exclusively via the drive system CAN bus.
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Error messages are output via the instrument cluster.
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Pump operation



Ignition



Vehicle engine



Electricpump



Steering assistance
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running
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steering assistance
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Running gear ESP control system
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SSP240_062 1 2 3 4 5 6 7 8 9



Control unit for ABS with EDL/TCS/ESP J104 Hydraulic unit N55 with charging pump V64 Brake pressure senders 1 and 2 G201/G214 Lateral acceleration sender G200 Speed sensor G202 Button for TCS/ESP Steering angle sender G85 Brake light switch … 12 active speed sensors G44 … G47



The rotational speed sensors supply the wheel speed information continually for each individual wheel. The steering angle sensor is the only sensor that supplies its data directly via the CAN bus to the control unit. The control unit uses both pieces of information to calculate a target steering direction and target vehicle behaviour.



30



13 14 15 16 17 18 19



Diagnosis wiring Warning lamp for braking system K118 Warning lamp for ABS K47 Warnign lamp for TCS/ESP K155 Vehicle and driver behaviour Cut-in to engine management Cut-in to gearbox control system (vehicles with automatic transmission only)



The lateral acceleration sensor reports to the control unit if the vehicle is breaking away to the side, whilst the rate of rotation sensor reports if the vehicle is tending to skid. Using these two pieces of information, the control unit calculates the current condition of the vehicle. If the target and actual values differ, a control intervention is calculated.



ESP decides: – which wheel is braked or accelerated and by how much, – whether the engine torque should be reduced and – on vehicles with automatic transmission, whether the gearbox control unit needs to be activated.



Afterwards, the system checks by using the incoming data from the sensors, to see if the intervention has been successful: – if yes, the intervention is completed and the behaviour of the vehicle continues to be monitored. – if no, the control sequence is run again. If a control intervention is being carried out, the ESP lamp will flash to inform the driver of this.



ESP system components The active brake servo In addition to the usual function of boosting the pressure exerted by the driver’s foot on the brake pedal by means of a vacuum from the intake pipe or from a vacuum pump, the servo also has the task of generating the initial pressure for an ESP intervention. This is necessary because the intake performance of the return pump is not always sufficient to generate the required pressure. The reason for this is the high viscosity of the brake fluid at low temperatures.



Receptacle 1 Receptacle 2



Solenoid Metal core



If an ESP control action is imminent the solenoid, activated by the control unit, pulls the metal core forwards and opens valves within the valve piston solenoid unit. As when the brake pedal is actuated, this builds up an initial pressure in receptacle 1 (receptacle 2 remains empty) and thereby generates the pressure in the braking system which is then monitored by two brake pressure senders.



SSP240_063
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Running gear Senders 1 (G201) and 2 (G204) are duplicate designs to guarantee the maximum possible safety. They are capacitive sensors and designed as plate capacitors. If braking pressure is exerted on the moving plate, the gap between the two plates is reduced and the capacitance increases. The change in capacitance is a direct measure of the change in pressure and provides measurements to calculate the brake forces and the pre-charging control.
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Control unit for ABS with EDL/TCS/ESP J104



The control unit for ABS/EDL, J104, is combined with the hydraulic unit to form one module. Both components can be renewed separately. It is not necessary to remove the entire unit when doing this. Function – Control of ESP, ABS, EDL, TCS, EBPD and overrun torque limiting functions, – continuous monitoring of all electrical components and – diagnosis aid for repair work SSP240_061
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Relay for brake light suppression J508 When the ESP system switches on the solenoid, the brake pedal can move so much, because of the tolerances that arise, that the brake light switch closes the contact to the brake lights.



J104



To avoid irritating following drivers, relay J508 interrupts the connection to the lights for as long as the solenoid is activated.



M25 M9 J508 F/F47 SSP240_066



Steering angle sender G85



Coil connector with slip ring for the driver’s airbag



The coil connector with slip ring forms the electrical connection between airbag control unit and the driver’s module in the steering wheel. The coil connector housing also accommodates the steering angle sensor (G85) which transmits the steering angle to control unit J104 via the CAN bus (see SSP 204).



SSP240_067



After renewing the airbag coil spring/ steering angle sensor, a basic setting must be carried out.
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Running gear Senders G200 and G202 are mounted on a common bracket. This is located near to the centre of gravity of the vehicle, on the tunnel between the centre console and the bulkhead.



G200



The lateral acceleration sender G200



G202



calculates the vehicle’s lateral acceleration.



Sender for rate of rotation (G202) measures the rate of rotation/yaw rate of the vehicle about the vertical axis.



The signals from the two senders enable control unit J104 to determine the current actual driving conditions. From these, the control components required for optimum driving conditions are derived.
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Button for TCS E256 The ESP function cannot be switched off on the Audi A2. The TCS function can be deactivated via a button (up to a speed of < 50 km/h). For further information on ESP, please refer to SSP 204. SSP240_069 +
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E256



J104
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The new active wheel sensor for ABS Sensor electronics



A sensor is considered to be an active sensor if it needs an external power supply in order to perform its function. South



The active speed sensor has a magnetoresistive element. Its resistance changes as a function of the magnetic lines of force intersected by the sensor ring/read track. South



The sensor ring on the wheel hub comprises a read track with different fields magnetised to the north and south pole. The sensor ring rotates on the stationary sensor element.



Sensor element



North



Operating principle of the active sensor In the immediate vicinity of the magnetised areas, the magnetic lines of force stand vertical on the read track. Depending on the polarity, they are either running away from the track or towards it. Because the distance between the read track and the sensor is very small, the lines of force penetrate the sensor element and change its resistance.



North Read track SSP240_071 South



An electronic booster/trigger circuit incorporated into the sensor converts the changes in resistance into two different current levels.



Ω North



This means that, if the resistance of the sensor element increases because of the direction of the magnetic lines of force running through it, the current will drop. South



If the resistance falls because of a change in direction of the lines of force, the current increases. Since the north and south poles alternate on the rotating read track, a square wave signal sequence is produced which enables the frequency to be a measure for rotational speed.



SSP240_072



Advantages – The rotational speed of the wheel can be measured from 0 km/h and until the wheel is stationary. – The direction of rotation of the wheel is detected. – high corrosion resistance – Compact installation
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Running gear Diagnosis warning lamps and buttons If a fault occurs during a control action, the system will try to bring the intervention to an end in the best way possible. After the control action has ended, the sub-system concerned will be switched off and the warning lamps will be activated. The error that occurred and the activation of the warning lamps will be stored in the fault memory.



Warning lamps/buttons Warning lamp for braking system K118



ABS warning lamp K47



TCS/ESP warning lamp K155



Button for TCS The TCS function can be switched off with the TCS button.



Key ESP TCS ABS EBPDBWL -
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Electronic Stability Program Traction Control System Anti-lock Braking System Electronic Brake Pressure Distribution Brake Warning Lamp



ABS/ESP/BWL lamp activation - Audi A2 Warning lamps System status



Brake K118



ABS K47



ESP K155



TCS button E256 (only TCS off)



Ignition on. Test run for approx. 2 s. Undervoltage Suppresses BWL activation for 10 s every time undervoltage is detected



After 10 s, BWL on System OK TCS/ESP intervention



flashes ESP intervention TCS off via button



flashes



actuated



TCS button off ABS and ESP remain active (currently no ESP intervention) actuated ESP failure ESP failure TCS button on, i.e. ESP lamp was already on actuated ABS/ESP failure Emergency EBPD remains active EBPD failure all systems switch off
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Electrical system Door control units in the window lifter motors passenger side J387 rear right, optional J389



Vehicle electrical system The electrical/electronic connector stations and the control units have also been decentralised on the Audi A2. This ensures optimum wiring routing.



Dash panel insert Diagnosis interface for data bus (gateway) J533 Display instruments Control unit with display unit in the dash panel insert J285 1/2
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100120 140
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160



180 200



10 0



220 240



E-box false floor at the front on the right-hand side Connection point 1. Bose amplifier



2. Power amplifier



3. Telematics control unit J499 4. Control unit for mobile phone control electronics J412 Connection point – A-pillar, right-hand side



Power steering control unit J500



Radiator fan control unit J293



Control unit for ABS/ESP J104 38



Lateral acceleration sender G200 and sender for rate of rotation G202



CD changer R41 False floor luggage compartment: Control unit for navigation system operating electronics J402 Aerial diversity Acoustic parking system control unit J446



Battery



Airbag control unit J234



Door control units in the window lifter motors driver’s side J386 rear left, optional J388
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Auxiliary relay carrier False floor on the front left-hand side Connection point E-box false floor on the front left-hand side Control unit for 4LV J357 Automatic gearbox control unit J217 Central control unit for comfort system (CCU) J393 Connection point A-pillar 39



Electrical system CAN bus system



Control unit with display in dash panel insert J285



A substantially expanded CAN bus system has been installed in the Audi A2.



1/2
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EJECT



TUNE CD



Diagnosis system
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Audi symphony



BASS



MIDDLE



3



4



TREBLE



5



SCAN



6



AS TP



DOLBY SYSTEM



BALANCE



RDS



FADER



SDE



RANDOM



Radio Symphony



J537 Control unit for 4LV



J446 Acoustic parking system control unit



E87 Operating and display unit for air-conditioner



J402 Control unit for navigation system operating controls



J393 Central control unit for comfort system J217 Automatic gearbox control unit



J104 Control unit for ESP



Steering angle sender G85



+



R T



J386 Door control unit, driver’s side



J387 Door control unit, passenger side



J453 Multifunction steering wheel interface J412 Control unit for mobile phone control electronics



J388 Door control unit, rear left



J389 Door control unit, rear right



500 kBaud drive system bus 100 kBaud comfort bus



Voice control system



100 kBaud display bus Diagnosis connection



Power steering control unit J500



A transmission speed of 500 kBaud has been selected for the drive system bus sub-system to enable fast data transfer within systems that are vital for safety.



A lower transmission speed of 100 kBaud is sufficient for the two comfort and display sub-systems. However, these systems have been kept separate to keep functional failures low in the event of a fault in the CAN bus sub-system.
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Gateway in the dash panel insert The task of the gateway in the dash panel insert is to facilitate the exchange data between the three CAN bus sub-systems, i.e.: – the drive – comfort and – display (Infotainment) systems Direct communication between these subsystems is not possible on account of the different transmission speeds.



SSP240_088



To exchange information between these subsystems a connection or an access gateway is required.



The gateway filters the data sets arriving from the bus sub-systems and transfers only the data that the other bus needs.



Example of a data exchange



Automatic gearbox control unit J217



Central control unit for comfort system (CCU) J393



au



d



Control unit for 4LV J357 Data message
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500 kBaud
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Operating and display unit for air-conditioner E87



240
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Diagnosis interface for data bus in the dash panel insert J285



100120 140
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TEMP



OFF
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Electrical system When fault finding, note that error functions of sub-systems connected to the gateway can be caused by a fault in the dash panel insert or within another CAN bus sub-system.



VAS 5051 Vehicle diagnosis, measuring and information system Version -D- / V15.00 10/11/1999 Vehicle self-diagnosis



Measuring equipment



SSP240_090 Guided Fault finding



Vehicle self-diagnosis



Select vehicle system Administration



Help



To enable a dialogue between the central comfort unit - address word 46 – and the diagnosis tester, switch the ignition to the “Ignition on” position



01 – Engine electronics 41 – Diesel pump electronics 02 - Gearbox electronics 12 – Clutch electronics



55 – Headlamp levelling control 16 – Steering wheel electronics 26 – Electronic roof operation 36 – Seat adjustment, driver’s side 46 – Central module – comfort system 56 - Radio 66 – Seat/mirror adjustment 76 – Acoustic parking system 17 – Dash panel insert 08 - Electronic climate/heating control 18 - Additional/auxiliary heater Interrogating theself-diagnosis fault memory – whole vehicle Vehicle Select vehicle system by means of the address word Vehicle system notMeasuring available Skip Print



46 – Central module – comfort system



Help



equipment



The central comfort unit does not have a connection for the “ignition on” signal (terminal 15). This information is transferred from the dash panel insert to the central comfort unit via the CAN bus.
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For further information on the central comfort unit, see Page44onwards. If therefore the function has no dialogue, the cause may be – in the dash panel insert/display – in its voltage supply – in the CAN bus connection to the gateway and the central comfort unit . SSP240_092 42



Immobiliser III



Guided fault finding Function/component selection Select function and component



The control unit, J334, for the immobiliser is integrated into the instrument cluster in the dash panel insert J285 or J218. If the control unit is faulty, it is possible, with diagnosis tester VAS 5051, model CD , version 15 onwards, to quickly download the data from the instrument cluster via “Guided fault finding”; the data can then be programmed into the new one.



Audi V15.00 10/11/1999 Audi A2 1999 > 2000 (Y) Saloon, 5-door AUA 1.4 l MARELLI 4LV/55 kW



Drive system (Rep. Gr 10 – 39) Running gear (Rep. Gr 40 -49) Body (Rep. Gr 50 -97) Workshop equipment Connectors Control unit functions



Select “Skip” to go to the Select Function/ Component menu.



Guided fault finding Function/component selection



Audi V15.00 10/11/1999 Audi A2 1999 > 2000 (Y) Saloon, 5-door AUA 1.4 l MARELLI 4LV/55 kW



Select function and component Measuring equipment



Vehicle self diagnosis



Skip destination



Print



Help



Control unit functions 01 – Engine electronics 02 - Gearbox electronics 03 - Brake electronics 15 - Airbag 17 – Instrument cluster 35 - Central locking system Guided fault finding Function/component selection Select function and component



Measuring equipment



Vehicle self diagnosis



Skip destination



Control unit functions 17 – Instrument cluster Renew instrument cluster Help Code instrument cluster Reset service interval display after a service Adapt the fuel gauge Adapt fuel consumption display Adapt the language version Adapt the vehicle key



Print



You are guided through the program by means of menus; the adaptation values are read out from the old instrument cluster and then transferred into the new instrument cluster, see diagram.



Guided fault finding Function/component selection J218 – Read out data



Audi V15.00 10/11/1999 Audi A2 1999 > 2000 (Y) Saloon, 5-door AUA 1.4 l MARELLI 4LV/55 kW



Transfer data The data is transferred into the new instrument cluster.



Audi V15.00 10/11/1999 Audi A2 1999 > 2000 (Y) Saloon, 5-door AUA 1.4 l MARELLI 4LV/55 kW



Measuring equipment



Guided fault finding Function/component selection J218 – Renew instrument cluster



Vehicle self diagnosis



Skip destination



Print



Help



Audi V15.00 10/11/1999 Audi A2 1999 > 2000 (Y) Saloon, 5-door AUA 1.4 l MARELLI 4LV/55 kW



Adapting the immobiliser Finished



To adapt the immobiliser and the vehicle keys the following programs must be run: “J218 – Combined processor, adaptation to engine control unit” “Key matching” END OF TEST



Measuring equipment



Vehicle self diagnosis



Skip destination



Print



Help



Measuring equipment



Vehicle self diagnosis



Skip destination



Print



Help
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Electrical system Comfort system The comfort system has been installed in the Audi A2 for the first time. The comfort system comprises the central comfort unit and at least two door control units.



The following functions are performed Optional:



Standard equipment: – – – – –



Central locking Electric window lifters at the front Comfort closing Interior lighting Exit lights



As a result, there are two different variants: – A central control unit with two door control units, if electric window lifters are only installed in the front doors.
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– – – –



Radio remote control Electric window lifters at the rear Anti-theft alarm with interior monitoring Electric Open-Sky roof



SSP240_094



– A central control unit with four door control units, if electric window lifters are installed in all the doors.



Central control unit for comfort system J393 The central control unit for the comfort system forms the Central Comfort Unit (CCU) and is incorporated into the comfort CAN bus system.



If the rear doors do not have electric window lifters and therefore no door control units, the control of the central locking for the rear doors is taken over by the CCU.



The following information is processed in the control unit and made available to other equipment: Control unit with display in dash panel insert J285 Fuel filler flap release – Switch for remote release/ fuel filler flap E204



Fuel filler flap – Motor for tank cap locking V155



Anti-theft alarm – Contact switch for bonnet F120 – Glass break sensor, rear window G304 – Earth contact, radio – Switch for interior monitoring E183 – Sensor for interior monitoring G209



120



2 1
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– Door contact signal – Locking signal – Deadlock signal



J386 Door control unit, driver’s side



J388 Door control unit, rear left



80



100120 140



km/h



160



180 220 240



Gateway



J393 Central control unit for comfort system



Anti-theft alarm – Horn for anti-theft alarm H8 Interior light control – Interior light dimming – Luggage compartment lamp activation Enable for door control units and Open-Sky roof Comfort locking – Window lifter – Open-Sky roof Comfort opening – Window lifter – Open-Sky roof Mirror heating to the door control units



Crash signal



when mechanical window lifters are fitted in the rear



70



200



10



Handbrake switch F9



Switch for heated rear window and exterior mirrors E161



1/1



°C



3



Aerial for central locking and antitheft alarm system R47



Reversing lamp M17



Tailgate – Motor for tailgate release V139



1/2



90 60



Tailgate release – Tailgate closed switch F206 – Button for release, tailgate lock cylinder F248 – 3. Remote control button



Diagnostics connector



when mechanical window lifters are fitted in the rear – Lock motor – Deadlock motor



J387 Door control unit, passenger side



J389 Door control unit, rear right 45



Electrical system Door control units The door control units are integrated into the housing for the window lifter motors and require the following signals:



Door control unit Window lifter switch



Door locking and release



Enable through central comfort unit



Deadlocking and unlocking of the doors



Door lock feedback signal – Door contact signal – Locked signal – Deadlock signal



Electric window lifter with excess force limitation



Additionally for the front doors – Switch for releasing and locking the lock cylinder (passenger door, not if remote control fitted) In addition for the driver’s door – Central locking switch – Switch for childproof lock on rear window lifters – Central window lifter operation – Changeover switch for mirror adjustment – Switch for mirror adjustment
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Switch illumination control system, exit lights



Comfort CAN



Additionally for the front doors – Driver’s door check LED control system – Electric mirror adjustment – Mirror heating



The window lifter motors are controlled by means of an excess force limitation system. A Hall sensor determines the rotational speed of the motor shaft.



Hall sensor



If the door window encounters an obstacle, the Hall sensor detects the change in the motor’s rotational speed. The door control unit then reverses the direction of the window.



SSP240_104



820



270



100



Window lifter switch



J393



E40



CAN Komfort



M



J386



V14



J387



The window lifter switches have two stages. 1. Stage 1, manual full closing or full opening 2. Stage 2, automatic full closing or full opening



M



V15



J388 J389



M



V26



M



V27
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Electrical system Door lock Each door lock has two electric motors incorporated into it, one for locking and releasing and one for deadlocking/unlocking.



In addition there are also the following microswitches in the door locks. – – – – –



Lock open



Micro-switch for central locking (deadlocking)



Locking via lock cylinder (front only) Releasing via lock cylinder (front only) Lock locked Lock deadlocked Door contact via 2nd catch on lock latch



Lock locked and deadlocked



Micro-switch for opening lock cylinder Micro-switch for closing lock cylinder



Micro-switch for central locking (locking)



Motor for central locking (locking/releasing)



SSP240_107
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Motor for central locking (deadlocking/unlocking)



If the vehicle is fitted with remote control, the lock cylinder is not fitted to the passenger door.
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Control system for Open-Sky roof For safety reasons, the comfort locking function on the Open-Sky roof is only activated via the lock cylinder in the door and not via the remote control. The comfort opening function can also be activated via the remote control.



SSP240_109



The check LED lamp serves to indicate to the driver when locking the vehicle that there is a fault with the comfort system or the anti-theft alarm.



30 seconds after locking, the LED lamp will flash at a frequency of 0.5 Hz, regardless of whether there is a malfunction. This is so that a system malfunction is not evident outside the vehicle.



LED signals in the driver and passenger doors (anti-theft alarm not fitted) Central locking OK 0,5 Hz



Continuous signal for 30 s



Central locking faulty



0



2s



25 s



0,5 Hz



30 s



[t]
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LED signals in the driver and passenger doors (with anti-theft alarm and infrared monitoring) Central locking, anti-theft alarm and infrared monitoring OK



3,3 Hz



1,0 Hz



Central locking and anti-theft alarm active Infrared monitoring faulty



0,5 Hz



No signal



Central locking faulty or Infrared monitoring faulty



Continuous signal for 28 s



0



2s



25 s



30 s



[t]
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Electrical system Anti-theft alarm with interior monitoring



SSP240_112



The comfort system in the Audi A2 can be fitted with an anti-theft alarm and ultrasonic interior monitoring as optional equipment. The position of the sensors for the interior monitoring does not allow the luggage compartment to be monitored. Therefore, a glass breakage sensor has, for the first time, been installed in the rear window. This prevents anyone from gaining unauthorised access by breaking the rear window. When the anti-theft alarm is activated, a wire incorporated into the rear window is checked continually by the central comfort unit for continuity. Any interruption is registered by the central comfort unit which then triggers the alarm.



J393 Central control unit for comfort system (CCU)



H8 Horn for anti-theft alarm SSP240_113
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Diagnostics



J393 Central control unit for comfort system (CCU)



The comfort system has diagnostic capabilities. Address word 46 The self-diagnosis of the entire comfort system is transmitted via the central comfort unit where it is placed on the K-line. The door control units do not have their own address word.



J386 Door control unit, driver’s side



J387 Door control unit, passenger side



J388 Door control unit, rear left



J389 Door control unit, rear right



Self-diagnosis can only be called up with “ignition on”. In the “coding control unit” function it is possible to activate special functions by adding additional values to the standard coding, for example – selective central locking – disable rear release after a specific speed threshold has been exceeded – lock all doors after a specific speed threshold has been passed



For additional values and other options, please refer to the coding table in the current repair manual.



COMFORT CAN SSP240_114



46 – Central module – comfort system 8Z095943C Comfort unit T05 0100 Code 4672 Dealership No. 2154



Vehicle self-diagnosis 10 - Adaption Channel 21 - reading and testing



Key



In the “adapt channel 21” function, it is possible to match a remote control key even without a second key. Channel 60 informs the central comfort unit whether an air-conditioner operating panel is present. This is required for controlling the mirrors via the rear window heater.



Adjusting



Vehicle self-diagnosis 10 - Adaption Channel 60 - reading and testing Measuring equipment



Skip



Keypad



Print



46 – Central module – comfort system 8Z095943C Comfort unit T05 0100 CodeStoring 4672 Dealership No. 2154



Help



Air conditioner KD Control unit activated



The system variant is set using channel 61. Information as to whether two or four door control units are installed in the system is input here.



Keypad



Measuring equipment



Skip



Print



Help



SSP240_115



51



Electrical system Functional diagram Comfort system E39 E40 E40 E43 E48 E52 E53 E54 E55 E107 E150 E183 E204 F2 F3 F9 F10 F11 F120 F131 F132 F133 F134 F147 F148 F206 F241 F242



F243 F244 F245 F246



Rear window lifter isolation switch Front left window lifter switch Front right window lifter switch Switch for mirror adjustment Changeover switch for mirror adjustment Rear left window lifter switch Rear left window lifter switch, driver Rear right window lifter switch Rear right window lifter switch, driver Window lifter switch, in passenger door Interior locking switch, driver’s side Switch for interior monitor system Switch for remote release of fuel filler flap Door contact switch – driver’s side Door contact switch – passenger side Handbrake check switch Rear left door contact switch Rear right door contact switch Contact switch for Front Top anti-theft alarm Front left actuator for central locking Rear left actuator for central locking Front right actuator for central locking Rear right actuator for central locking Make-up mirror contact switch – driver’s side Make-up mirror contact switch – passenger side Tailgate closed switch Contact switch in lock cylinder, driver’s side Contact switch in lock cylinder, passenger side (vehicles without remote control) Actuator for central locking (deadlock), driver’s door Actuator for central locking (deadlock), passenger door Actuator for central locking (deadlock), rear left door Actuator for central locking (deadlock), rear right door



F248 G209 G304 H8 J285 J386 J387 J388 J389 J393 M27 R47 S V14 V15 V17 V25 V26 V27 V56 V57 V97 V115 V139 V155 V161 V162 V163 V164 W W3 W13 W14 W19 W20 W43
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Release button, tailgate lock cylinder Ultrasonic sensor for anti-theftalarm Glass break sensor, rear window Horn for anti-theft alarm Control unit with display in dash panel insert Door control unit, driver’s side Door control unit, passenger side Rear left door control unit Rear right door control unit Central control unit for comfort system Left door warning light Aerial for central locking and antitheft alarm system Fuse Left window lifter motor Right window lifter motor Motor for mirror adjustment (driver’s side) Motor for mirror adjustment (passenger side) Rear left window lifter motor Rear right window lifter motor Central locking motor - driver’s door Central locking motor - passenger door Central locking motor – right rear door Central locking motor – left rear door Motor for tailgate release Motor for tank cap release Central locking motor (deadlock), driver’s door Central locking motor (deadlock), passenger door Central locking motor (deadlock), rear left door Central locking motor (deadlock), rear right door Front interior light Luggage compartment light Reading light, passenger side Illuminated make-up mirror (passenger side) Reading light, driver’s side Illuminated make-up mirror (driver’s side) Rear interior light
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Central locking flashing (warning lamp switch)



6



Convenience locking, OPEN SKY roof
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Switch for heated rear window and exterior mirror on vehicles without air conditioner
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Heater/AC Design and function The fully automatic air conditioner works along the same familiar principle as the one in the A4 and has been adapted to the centre console of the Audi A2.



Sensors (condition detection) and actuators, together with the control unit, are responsible for automatic temperature and air flow regulation.



SSP240_001



In the Audi A2, three different bus systems operate at different transmission speeds. The control unit in the dash panel insert forms the interface (gateway) between the bus systems. The comfort databus continues to operate in emergency mode, even if one of the connections fails. A corresponding error message is stored in the fault memory.



Depending on the vehicle equipment, different control units can be connected to the comfort system control unit via the data bus.



When the ignition is switched on, the operating and display unit E87 starts with the temperature, air distribution and fresh-air blower speed settings that were valid the last time the ignition was switched off with this key.



J537



Key identification is done by reading out the fixed transponder code. The immobiliser control unit, integrated into the dash panel insert, makes this information available to the operating and display unit E87, via the CAN bus.
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J104 J217 J285



E87



Control unit for ABS with EDL Automatic gearbox control unit Control unit with display in dash panel insert Control unit for 4LV (engine electronics) Operating and display unit for airconditioner



Air-conditioner



Fresh-air flap Fresh-air intake temperature sensor G89



Defroster flap positioning motor V107 Evaporator outlet temperature sender G263



Recirculated air flap positioning motor V113



Central flap Defrost flap



Fresh-air blower V2 Recirculated-air flap



Central flap positioning motor V70 Pollen filter insert



Footwell flap SSP240_002 Heat exchanger and PTC additional heater Z35 Temperature flap positioning motor V68 Temperature flap



Sender for footwell vent temperature G192



The air conditioner is a modular unit. Starting with a base unit, the other variants (i.e. semi or fully automatic control, additional heater, left or right-hand drive vehicles) can be created by adding additional components or swapping components.



Distribution for dash panel vent



Centre vent temperature sender G191
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Heater/AC The pollen filter is located in a housing insert between the fresh-air blower and the air distribution.



After disconnecting the connector, the series resistor can be removed from the housing by twisting it to the left.



It is accessible from the passenger compartment.



Vehicles with air conditioners do not have a series resistor. The fresh-air blower is regulated by the fresh-air blower control unit J126. It can be renewed after first removing the glove box and the fresh-air blower.



After detaching the filter cover (push-fit components), the filter can be taken out from below. On vehicles without air conditioner, the series resistor for the fresh-air blower N24 can be removed after removing the glove box.



Series resistor for fresh-air blower N24



SSP240_003 Pollen filter



Filter cover Push-fit components 56



Air distribution



SSP240_007



Air distribution in vehicle interior Fresh-air blower Windscreen vent



Air flow flap



Pollen filter Evaporator Fresh-air



Dash panel vent



Footwell vent Recirculated air flaps



Heat exchanger SSP240_008 Electric additional heater (PTC additional heater, diesel engines only for non “cold countries”) 57



Heater/AC Fresh/recirculated air flaps The fresh-air/recirculated air flap is switched electrically by means of a positioning motor.



Using a system of levers, both flaps are adjusted as a function of each other, depending on the driver’s requirements. In the “Defrost” position, the recirculated air switch is disabled electronically.



Fresh-air flap



Recirculatedair flap



Fresh-air



Bulkhead



Passenger SSP240_127 Flaps – fresh-air position



SSP240_009 Flaps – recirculated air position



The heat exchanger is located at the bottom on the air distributor housing of the air conditioner. It is possible to remove the heat exchanger with the air conditioner still in position. The two coolant connections are held in place with two spring clips.



Safety spring clip fastened.
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Compressor The concept of the new compressor



Distinctive features:



– single-side operating swash-plate compressor with 6 reciprocating pistons – variable displacement to match cooling requirements



– External control function by means of regulating valve N280 – Tubular piston – Belt pulley drive (no magnetic clutch) Belt drive: – The compressor continues to operate when the system is switched off. The delivery rate in this case is below 2 %.



Operation The regulating valve for the air conditioner compressor, N280, is controlled steplessly by the air conditioner operating and display unit, E87. This brings about a change in the pressure conditions in the compressor housing. The slant of the swash plate changes and thereby determines the displacement.



An optical and acoustic check of the system is no longer possible on account of the fact that there is no longer a magnetic clutch.



For compressor control, external conditions, i.e., the temperature required by the occupants, the weather and thermal load in the system, are evaluated. This task is done by the operating and display unit E87. It also evaluates a square-wave signal from the high-pressure sender, G65, that is dependent on the pressure in the refrigerant circuit. The pulse width –A- increases as pressure increases. A signal ratio is produced from the pulse width –A- and signal distance –B-; the signal ratio is processed in the operating and display unit E87, i.e. a high signal ratio equals a high cooling performance and vice versa.



Measuring equipment DSO 5 V/Div. =



Auto mode



5 ms/Div.



Photo



Channel A



A



Channel B



Depending on the various parameters that can have a regulating effect, the operating and display unit calculates a signal ratio as a setpoint selection for the flow of current to the regulating valve N280. The evaporator temperature at sender G265 is the reference signal for compressor control.



Trigger mode



Measuring mode



0



B Time/Div.



Multimeter



Position



Skip



Print



Help
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Heater/AC Compressor at zero delivery



SSP240_011



The compressor displacement can be varied by the slant of the swash plate. If the air conditioner compressor is not working, the swash plate is vertical (the stroke of the pistons is less than 2 %). The swash plate is adjusted by the difference in pressures in the compressor. – Suction pressure Pressure on the low pressure side of the system or pressure of the refrigerant upstream of the compressor. – High pressure Pressure of the refrigerant after compression, main pressure for adjusting the swash plate towards full load.



– Crankcase pressure Backpressure in the crankcase of the compressor together with the swash plate return spring towards0 fill. The regulating valve is responsible for balancing these differences in pressure; the regulating valve is exposed to all pressures. The high pressure and the crankcase pressure are the main influences on the equilibrium of forces resulting from the pressures. The high pressure acts on the piston in the compression chamber and tries to increase the slant of the swash plate = greater displacement. The crankcase pressure develops a force that wants to move the swash plate into a vertical position.
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Compressor at full load



Compression chamber



Tubular piston Swash plate



Regulating valve for air conditioner compressor, N280 Crankcase pressure



High pressure Suction pressure



Driver shaft Suction side Crankcase High-pressure side



The electromagnetic regulating valve, N280, has a plunger and a pressure element. The suction pressure determines the position of the pressure element, and thereby the regulating travel of the plunger. If a higher cooling performance is required, the operating and display unit activates the regulating valve. This moves the plunger down and reduces the cross section of the join between the high pressure (dark green) and the crankcase pressure (yellow). This results in the high pressure becoming dominant; it then moves the swash plate to a slanting position by means of the piston.



Return spring



SSP240_012



If a lower cooling performance is required, the cross section of the join (between high pressure and crankcase pressure) is increased. This causes the pressures in the compression chamber and the crankcase to balance out. This moves the swash plate towards a zero delivery position, with the help of the return spring. A signal ratio of 400 Hz enables the regulating valve, N280, to keep the push-rod in a “floating” state, thereby achieving optimum pressure regulation.
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Heater/AC Pulley



Rubber



Drive plate



Pulley



SSP240_040



The pulley comprises a drive plate and a pulley. The two components are joined together in a frictional connection by 1 moulded rubber element. The rubber element with 4 recesses joins the pulley and the drive plate.
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SSP240_013



disabled



SSP240_040



If a hazardous situation occurs – compressor is disabled – the transmission forces between the drive plate and the pulley increase considerably in the area around the moulded rubber parts.



SSP240_014



The rubber element deforms at the 4 recesses. The pressure on the drive plate increases and deforms it until there is no connection between the pulley and the drive plate. This prevents damage to the single-belt drive.



The pulley pushes the rubber element in a rotating motion on to the disabled drive plate.
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Heater/AC Additional heaters PTC additional heater Z35



Heater heat exchanger



Heating element for additional heater Z35



Bottom section of air distributor housing



SSP240_005



In some countries, the heaters in vehicles with diesel engines is backed up by an electric additional heater. When cold starting at low ambient temperatures, engines that are optimised for fuel consumption do not give off enough heat to the coolant to enable the passenger compartment to be heated with a conventional heater. For this reason, it is advantageous to incorporate a PTC heater as an additional heater in the air conditioner.
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It warms the air fed into the passenger compartment by using electrical energy from the vehicle’s electrical system. As a result, heat is instantly available after a cold start. The PTC, a positive temperature coefficient thermistor, converts electrical energy into heat. Power is supplied by means of two contact plates. They conduct the heat to the corrugated fin where the air fed into the passenger compartment is warmed.



Coolant additional heater



Additional heater Return line Supply line Heater heat exchanger



SSP240_006 Exhaust system for additional heater



This “additional heater” is mainly intended for the Audi A2 TDI vehicles in specific countries. Its purpose is to heat up



The control unit has diagnostic capabilities (address word 18). Entries in the fault memory are retained even after the power supply has been interrupted.



– the engine’s coolant circuit and – the passenger compartment (windscreen de-icing, demisting) more quickly
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Heater/AC



Water outlet connections Combustion air blower



Evaporator



Combustion air duct Glow plug



Control unit with temperature sensors



Combustion chamber



Flame chamber



Combustion air inlet



Combustion air inlet from the fuel metering pump



SSP240_015



Water inlet connections



66



Heat exchanger Exhaust outlet



Sequence of operation 1. Hot water circuit



5. Exhaust system



The water inlet of the coolant to be heated up is on the water inlet connection. After the heating phase, the water is led, via the water outlet, through the heat exchanger to the heating circuit of the engine.



The exhaust gases are led out from the flame chamber via the exhaust outlet and an exhaust system and released into the air from the underride protection. 6. Control system



2. Combustion air feed The combustion air blower takes in fresh air and leads it through the combustion air duct to the combustion chamber. 3. Fuel supply system Fuel is taken in by the fuel metering pump and is led via an internal pipe to the so-called evaporator.



The system is started or switched off by an integral control unit acting on switching criteria (e.g. coolant temperature) from the engine control unit. The different temperatures in the system, e.g. the flame temperature and the water temperature are monitored by temperature sensors and are regulated accordingly by the control unit.



4. Combustion process The fuel mixes with the air in the combustion chamber. The mixture is then ignited by the glow plug. The combustion taking place in the combustion chamber extends into the flame chamber where it becomes an actual flame. The exchange of heat between flame and heat exchanger takes place in the flame chamber.
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Heater/AC Overview of system Ambient temperature sensor G17



Dash panel temperature sensor G56 and Temperature selection in the air conditioner operating and display unit E87



Centre vent temperature sender G191 Sender for footwell vent temperature G192



Fresh-air intake temperature sensor G89



Evaporator outlet temperature sender G263



High-pressure sender G65



Sunlight penetration photosensor G107 Signals: Terminal 31b from automatic wash/wipe interval system Air conditioner compressor



The system receives information on the following to carry out a control sequence: – the vent temperatures (senders in the air conditioner) – the outlet temperature at the evaporator – the ambient temperature (via CAN from the control unit in the dash panel insert) from the sensor in the bumper
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– the interior temperature from the temperature sensor in the control panel of the air conditioner and the selected temperature – the pressure level in the refrigerant circuit – specific engine parameters (e.g. high coolant temperature, acceleration, idle)



Automatic gearbox control unit J217



Control unit for 4LV J357



Control unit with display in dash panel insert J285 Diagnosis interface for data bus J533 (gateway) Diagnosis connection Radiator fan control unit J293



Control unit for air conditioner



Radiator fan V7



Regulating valve for air conditioner compressor, N280 Temperature flap positioning motor, V68, with potentiometer G92 Defrost flap positioning motor V107 and potentiometer G135 Recirculated air flap positioning motor V113 and potentiometer G143 Central flap positioning motor V70 and potentiometer G112 Series resistor for fresh-air blower N24, control unit for fresh-air blower, J126, with fresh-air blower V2



SSP240_086



Signals: ECON signal Engine speed increase A/C compressor
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Heater/AC Functional diagram E87 G65 G89 G92 G107 G112 G135 G143 G191 G192 G263 J126 N280 S V2 V68 V70 V107 V154 Z1



Operating and display unit for airconditioner High-pressure sender Fresh-air intake duct temperature sensor Potentiometer in positioning motor for temperature flap Sunlight penetration photosensor Potentiometer in positioning motor for central flap Potentiometer in positioning motor for defrost flap Potentiometer in positioning motor for recirculated air flap Centre vent temperature sender Footwell vent temperature sender Evaporator outlet temperature sender Fresh-air blower control unit Regulating valve for air conditioner compressor Fuse Fresh-air blower Temperature flap positioning motor Central flap positioning motor Defrost flap positioning motor Positioning motor for fresh-air/ recirculated air flap Heated rear window



1



Start/stop signal from the automatic gearbox control unit J217



2



Signal for terminal 31b from the automatic wash/wipe interval system relay J31



3



Engine speed increase



4



ECON signal



5



A/C compressor



6



Fan stage 1



7



Fan stage 2



15



G92



M



V68



31



K diagnosis connection CAN-H COMFORT CAN-L COMFORT
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}



S38 10A



N280



connection to the COMFORT data bus



G65



Z1



G135



M



V107



75



30



S16 30A



M



S15 30A



S36 10A



V2 1



J126



2



3



4



5



6



CAN- H Komfort



7



CAN- L Komfort



E87



t° G112



G143



M



M



V70



V154



G191



t° G192



t° G89



t° G263



G107



31



SSP240_087
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Service Technical data of the Audi A2 1.4 TDI (55 kW)



1.4 (55 kW)



8Z0 044



8Z0 014



AMF



AUA



123



90



Engine type



In-line 3-cylinder diesel engine with exhaust gas turbocharger



In-line 4-cylinder spark ignition engine



Valve timing



Overhead camshaft (OHC)



Dual overhead camshaft (DOHC)



2



4



Unit



Type of data Order code



Engine/Electrical system Enginecode Engine weight, dry (DIN 70020-A)



kg



Valves per cylinder 3



Capacity



cm



1422



1390



Bore x stroke



mm



79.5 x 95.5



76.5 x 75.6



Compression



:1



19.5



10.5



55 (75)/4000



55 /75)/5000



195/2200



126/3800



Bosch EDC 15



Magneti Marelli



Pump-nozzle direct injection, turbocharging



electronic sequential multipoint injection, adaptive idle compensation, overrun cut-off



Quick-start pre-heater system



Distributorless ignition system with static highvoltage distribution, long-life spark plugs



Oxidising catalyst, exhaust gas recirculation



2/3 way catalyst, 2 heated lambda probes, activated charcoal filter



EU 3



EU 4



1-2-3



1-3-4-2



420 A/82 Ah



380 A/80 Ah



120 A



90 A



max. output



kW (PS)/at rpm



max. torque



Nm/at rpm



Engine management Mixture induction



Ignition system



Exhaust emissions control



Emissions class in accordance with 94/12/EC Firing order Battery Alternator



A/Ah A max.



Transmission Drive system Clutch
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FWD Hydraulic single-disc dry clutchwith asbestos-free linings



Type of data



Unit



Clutch diameter



mm



Type of gearbox



1.4 TDI (55 kW)



1.4 (55 kW)



215



200



5-speed manual gearbox, all-synchromesh incl. reverse gear



Gearbox code



EWO



EYX



1. 1st gear



3.78



3.45



2. 2nd gear



2.12



2.10



3. 3rd gear



1.36



1.39



4. 4th gear



0.97



1.03



5. 5th gear



0.76



0.81



Reverse gear



3.60



3.18



3.39



3.88



Transmission ratio



Final drive ratio



Running gear/steering/brakes Front axle



McPherson strut suspension with lower A-arms, anti-roll bar



Rear axle



Torsion beam axle with separate spring/shock absorber arrangement



Steering



Electrohydraulic, maintenance-free rack and pinion steering



Steering wheel turns, lock to lock



2.9



Overall steering ratio



16.3



Turning circle



m



Braking system, front/rear



10.5 Dual circuit, diagonally split brakes, anti-lock braking system (ABS) with electronic brake pressure distribution (EBPD), electronic differential lock (EDL), traction control system (TCS), Electronic Stability Program (ESP)



Running gear/steering/brakes Brake system Brake diameter front/rear



Sliding calliper disc brakes front, drum brakes rear mm



Wheels Wheel offset Tyre size



256 x 22/14“/ 200 x 40



256 x 22/14“/ 200 x 40 5.5 J x 15



mm



34 175/60 R15 V
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Service 1.4 TDI (55 kW)



Unit



Type of data



1.4 (55 kW)



Body/dimensions Aluminium body with Audi Space Frame (ASF)®



Type of body Number of doors/seats Cross-sectional area (A)



5/4 (5) m2



2.20



2.20 0.28



Drag coefficientw Overall length



mm



3826



Width not including mirrors



mm



1673



Width including mirrors



mm



1868



Vehicle height, unladen



m



1553



Wheelbase



mm



2405



Track, front/rear



mm



1462/1427



Overhang, front/rear



mm



749/672



Ground clearance, laden/ unladen



mm



100/139



Liftover height



mm



673



Lower tailgate width



mm



918



Upper tailgate width



mm



869



Loading width, luggage compartment



mm



960



Luggage compartment length



mm



650



Luggage compartment length/ width with rear seat bench folded down



mm



1190/960



Luggage compartment length/ width with rear seat bench removed



mm



1390/960



Loading height, luggage compartment



mm



951



Luggage compartment volume



ltrs.



390/1085 (1140 – with rear seat bench removed)



Comfort dimension



mm



1854



Head room, front/rear



mm



994/985



Head clearance front/rear



mm



83/51



Seat height, front/rear



mm



267/401



Elbow room, front/rear



mm



1374/1348



Weights
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Unladen weight (without driver)



kg



990



895



Permissible gross weight



kg



1500



1380



Unit



Type of data



1.4 TDI (55 kW)



1.4 (55 kW)



Maximum payload, 4/5 seater



kg



510



485



Permissible axle load, front/ rear



kg



830/750



770/700



Permissible trailer loads



Supplied without trailer coupling



Filling quantities Cooling system capacity



ltrs.



5.0 - 5.2



Engine oil system capacity



ltrs.



Fuel tank capacity



ltrs.



34



Windscreen washer system reservoir



ltrs.



2



4.3



3.3



Performance/fuel consumption/noise Maximum speed



km/h



173



at rpm



4072



5016



Acceleration 0 … 80 kmh



s



8.4



7.7



0 … 100 kmh



s



12.3



12.0



60 … 100 kmh



s



8.8/13.0



11.5/17.0



60 … 120 kmh



s



14.8/19.7



17.5/27.5



Diesel 49 CN/PME



Super unleaded 95 RON



Flexibility in 4th/5th gear



Type of fuel



Fuel consumption in accordance with MVEG II urban



l/100 km



5.6



8.2



extra-urban



l/100 km



3.5



4.7



overall



l/100 km



4.3



6.0



g/km



116



144



km



791



567



80/72



74/71



CO2Emissions Theoret. range External noise level stationary/drive-by



dB(A)



Maintenance/warranty, inland Oil change interval



km



up to 50,000 km/2 years*



up to 30,000 km/2 years*



Inspection interval



km



up to 50,000 km/2 years*



up to 30,000 km/2 years*



14/25/16



11/18/12



Insurance classes Warranty Vehicle/paintwork/body



VK/TK/HK years



1 (no mileage limitation)/3/12



*depending on maintenance interval display 75



Service Repair concept of the Audi A2 General repairs



–>



All Audi dealerships



Work on body (bonding, riveting))



–>



All Audi dealerships with body department including bonding/riveting



Structural damage Open Sky



–>



Only at aluminium repair centres (welding)



Special tools/workshop equipment



Audi front cover Order no.VAS 5191



SSP240_105



Protective hood for front top Order no.VAS 6011



SSP240_140
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Wheel bearing installer Order no.



T10064



SSP240_132



Fixing bolts Order no.



T10096



SSP240_138



Thrust pad for front axle Al console bearings Order no.



T40023



SSP240_137
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Service



Releasing pliers for brake pedal Order no.



T40024



SSP240_136



Adapter for support bar Order no.



10-222A 13



SSP240_133



Extension for hydraulic tool (e.g. for V.A.G 1459 B) Order no.



not specified



SSP240_139



Other special tools that are not listed, but which are required for the Audi A2, have been used in other models in the range.
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240



240



Service.
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aquata 240 

Perméabilité à la vapeur d'eau : SD =0,24m (Classe I). Absorption capillaire : w = 0,05 kg/m2 . h0,5. Adhérence : > 2 N/mm2. Réaction au feu : Euroclasse A1.
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180€ 240€ 270€ 288€ 180€ 240€ 270€ 288 

2 demi-journées d'Escalade. - 1/2 journée de Parcours Aventure. - 1/2 journée Randonnée Accompa- gnée. - 1/2 journée de Course d'Orientation. - 1 journée ...
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NOTICE SUPERSTAR 240 

INDICATEUR TX/RX : LED bicolore signalant l'Ã©tat de fonctionnement de .... Si notre SAV Ã©value la rÃ©paration plus coÃ»teuse que la valeur de l'appareil, celui-ci ...
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AUDI A2 

It is not intended as a workshop manual! The self-study .... These alloys form the foundation for extruded profiles ...... Ni = nickel, Mg = manganese) that forms a.
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LED 240-R 

3 ft. *Optimal setup and performance measurements based on the LED 240-R system. Actual performance may vary. **The distance between fixtures should be ...
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240 Scanner Service ... - MAFIADOC.COM 

Do not use the wall socket with connecting devices which may generate noise, for example, air- conditioner .... Used to change scanner setting to factory default value. .... LCD Display, the push button on the Control Panel, and LED display.
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6400-240 dispo 

Page 1. 6400 Auteuil #240. 3 692 pieds carrés / 3 692 square feet. ILIIT. LIGIOU. 'E Zİ. I M MOCR E DIT Ime. (450) 671-6300 #23: ocoulombe @immocredit.ca ...
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6400-240 dispo 

Page 1. 6400 Auteuil #240. 3 692 pieds carrÃ©s / 3 692 square feet. HOUETTE. IMMOCRÃ‰DIT Inc. (450) 671-6300 #23 [email protected] ...
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Notice RMX180 240 300 

mobiles soient complètement à l'arrêt. 2. NE tentez JAMAIS de dégager des bouchons autour de la tondeuse à moins que la machine et. TOUTES ses parties ...
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Language & Mind LING 240 

Korean speakers use the sounds [r] and [l]. e.g.. Korea. Seoul. â€¢ Korean babies hear the difference between. [ra] and [la] â€¦ they don't know Korean yet. â€¢ Korean ...
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cortona 240 - D3R 

CE PRODUIT DOIT ÃŠTRE INSTALLÃ‰ SELON LE CODE D'INSTALLATION PERTINENT, PAR UNE PERSONNE QUI. CONNAÃŽT BIEN LE PRODUIT ET SON ...
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Aston Martin\240DBS\240\240 for sale... - Astonuts 

Sep 19, 2008 - Page 1. Home | Cars for Sale | Sell your Car | Dealers | Sitemap. All logos, trademarks and ... 1969 Aston Martin DBS for sale www.
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ithaca 240 - D3R 

Issue: 1 08.07.2015. ITHACA 240. 7777 / SKU 1344003. P.01 /03. LIRE ATTENTIVEMENT LES INSTRUCTIONS AVANT DE COMMENCER LE MONTAGE.
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IFU 240 INSIDE.indd 

4. Place brace on leg with center of hinge in line with center of patella. The hinge should be placed midline in the anterior / posterior plane. 5. Secure midstrap. Use spacer pads to quantify hinge angulation (each pad = 3 degrees). (Picture 2). 6. 
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MT 240 - Domyos 

Réalisation : EVOLUTION + 32 / 69 250 500. Keep these instructions. Notice à conserver. Conservar instrucciones. Bitte bewahren Sie diese Hinweise auf.
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MT 240 - Decathlon Support 

Made in China - Hecho en China - Fabricado na China -. ä¸å›½ åˆ¶é€  - ÐŸÑ€Ð¾Ð¸Ð·Ð²ÐµÐ´ÐµÐ½Ð¾ Ð² ÐšÐ¸Ñ‚Ð°Ðµ - Ä°mal edildiÄŸi yer Ã‡in. OXYLANE - 4, Boulevard de Mons - BP299 ...
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aquata 240 

PermÃ©abilitÃ© Ã  la vapeur d'eau : SD = 0,24 m Classe Î™ (EN ISO 7783â€�1). Absorption capillaire : 0,05 kg/m2.h0,5 (Î•Î� 1062â€�3). AdhÃ©rence : >2 MPa (Î•Î� 1542).
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240 Exercise Bikes - Flaman Fitness 

become short of breath, or feel faint. Contact your doctor before you use the .... Course 1. Course 2. Course 3. Circuit 1. Circuit 2. Circuit 3. Pursuit 1. Pursuit 2. 14 ...
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240 Exercise Bikes - Flaman Fitness 

Set up and operate this machine on a solid, level, horizontal surface. • Stabilize the ... Pauses an active workout, and if pushed again, ends the workout. D.
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moyeu sur Audi A2 

Il faut impÃ©rativement une douille de 36mm 12 pans pour dÃ©visser l'Ã©crou.. Cet Ã©crou est serrÃ© trÃ¨s fort vous aurez donc besoin soit d'une clÃ© Ã  choc soit d'une ...
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Berlin : 240 Mâ‚¬ de nouvelles acquisitions - Covivio 

14 mars 2016 - Relations Investisseurs. Paul Arkwright ... France, l'Allemagne et l'Italie, FonciÃ¨re des RÃ©gions est aujourd'hui le partenaire reconnu des.
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ce dps 240 480 power supplies 2017 












 


[image: alt]





1986-1993 Volvo 240 Oil Change 

21 dÃ©c. 2016 - 1986-1993 Volvo 240 Oil Change. Changer l'huile dans votre Volvo 240. RÃ©digÃ© par: David Hodson. INTRODUCTION. Ce guide vous guidera ...
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