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-A310-300 Aircraft Operating Manual-

Airbus Industrie took the first step to expand its family with the A310 -- a shortened version of the A300 with a new wing and a seating capacity of 220 passengers. Introduction of the A310 in 1983 marked the first application of electronic flight instruments and electronic centralized aircraft monitors in a civil airliner cockpit. Another innovation was the use electrical signaling instead of cables to operate secondary flight control surfaces. These control services were made of composites -- non-metallic materials that have the strength and integrity of aluminum and other alloys, but weigh less.

The A310-300 was the first long range aircraft in the Austrian Airlines fleet and served many years the

Route Vienna-New York-Vienna. Today, Austrian Airlines uses still the A310 on scheduled Delhi, Male flights as well as and to long range charter destinations. However, the A310 will be replaced shortly with A330/A340 in February and March 2000.

This AVA AOM, or Aircraft Operating Manual, will introduce AVA flight crews to the A310. 
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AIRCRAFT SPECIFICATIONS

General Limitations:

A310-300 Weights/Capabilities

Maximum Take Off Weight
337,335 lbs.

Maximum Landing Weight
271,215 lbs.

Maximum Altitude
41.000 ft

Vmo/Mmo
360kias/M0.84

Standard Cruise
M0.80

Maximum Range
4300 NM

Capacity
220 passengers 

Engines
2 CF6-8C2A2 

Maximum Fuel Capacity 
16.140 gal

Vr /Vref
155 / 145 kts

INSTRUMENTATION/COCKPIT DISPLAYS
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 A310-300 Cockpit available at flightsim.com                   Real A310-300 Cockpit
OPERATING PROCEDURES

Engine Start:

The A310 offers both automatic and manual start sequences in real life.  However, we will be going over the manual sequence, as it more closely resembles what we do in FS.  Normal start, as in all aircraft, begins by turning on the aircraft's anti-collision beacons prior to engine start.  Care must be given to ensure that all doors and cargo compartments are closed and sealed prior to engine start/departure from the ramp area.  To begin the start sequence, check that the ECAM (Electronic Centralized Aircraft Monitoring) Engine page is being displayed.  This will allow you to monitor the engine parameters throughout the start sequence.  Close all air conditioning pack valves.  You must either have the use of a GPU (Ground Power Unit) or the APU (Auxiliary Power Unit) to start the engines.  Turn the selected engine ignition switch to "IGNITION/START".  Verify a rise in the oil pressure, N2, and N1 values, approaching 20% N2, turn the selected engine master switch to "ON".  As N2 reaches 50%, announce "N2 50%".  Ensure the selected start valve closes and ignition stops at N2 50%.  To ensure valve closure, verify the engine ignition switch turning to "NORM" automatically or do so manually. Check that the engine stabilizes at idle RPM.  Also check that the EGT is between 400-725(C, and the fuel flow display is showing a green indication.  Start the remaining engines in the same manner.   After all engines are stabilized, disconnect/shut down the GPU or APU.

Taxi:

To break away from the ramp, release the brakes and smoothly increase thrust.  In tight gate locations, or if multi-level buildings are close behind, limit power application. When performing tight turns, add power to start moving, set power then wait for the aircraft to respond.  Don't continually increase power until the airplane moves.  This results in more power than necessary or desired.  Roll forward before turning to avoid the need to use higher power.  When entering turns overshoot the centerline of the taxiway to compensate for the aft position of the main gear. Limit taxi speed to 20 knots on straight taxiways, and 10 knots when turning.  If you are anticipating a long taxi segment reduce speed to avoid overheating/wearing down the integrity of the tires.  Avoid riding the brakes to maintain taxi speed.  Use intermittent, positive application of the brakes to allow the brakes to cool, and avoid excessive wear.

Take Off/Initial Climb:

NOTE: Minimum flap setting for take-off is FLAPS 5. On high weights, use FLAPS 10 or 15 for takeoff. Correct trim setting will help you to lift off. Practice takeoffs by using different weights AND trim settings! For a takeoff near MTOW, try trim settings between 5-10 clicks up.

Make sure the aircraft is lined up with the runway centerline.  Check the aircraft alignment using the heading indication on the PFD against the runway heading.  Prior to beginning the take off roll, ensure that the autopilot and navigation radios/IRS/GPS are set up for the departure procedure in use.  All normal takeoffs use the Flight Director (FD) for vertical and lateral guidance.  Smoothly apply power to 65% N1.  As the aircraft accelerates, check for the power to stabilize on the engine instruments.  Then smoothly apply your take off power setting.  Note that you must have take off power set PRIOR to reaching 60 knots!  Prior to V1 (takeoff decision speed) the Captain should have one hand on the yoke, and the other on the throttles in case of the need for a rejected takeoff.  Once past V1, the hand should be removed from the throttles and placed on the pilot's lap.  This reinforces the principle that the aircraft should NOT be stopped after V1 unless an extreme circumstance makes it necessary.  The pilot not flying (PNF) will call out airspeeds of "80 knots, V1, Rotate, V2, and V2+10" when reached.   As the aircraft approaches VR (rotation speed) any forward pressure applied on the yoke should be released.  Passing VR (approximately 155 knots), the Captain raises the nose at approximately 3 degrees per second.  The aircraft will fly off the ground at V2 (safe engine out speed). As soon as a positive rate of climb has been established (on both the altimeter and VSI portions of the PFD) the gear should immediately be retracted.  The Captain should then maintain V2+10 (approximately 170 knots) using pitch guidance provided by the FD command bars or the airspeed indicator on the PFD.  Note that at lightweights this will allow for a brisk climb. Passing 1000 feet AGL (above ground level), engage the autopilot (AP). Using the AP user interface, reduce pitch attitude to approximately one half the existing rate of climb.  The nose should be lowered to allow the aircraft to accelerate and be configured for cruise.   Retract the flaps/slats on schedule and maintain clean maneuvering speed (~220 knots).  Passing THR RED ALT (Throttle Reduction Altitude), which is normally 2000 ft AGL select CLB PWR (climb power), manually reduce engine thrust, or engage the autothrottle (A/THR) system. After power reduction (again, using the AP user interface), lower the nose to accelerate to 250 knots.  Upon reaching 250 knots, if you have not already, engage the A/THR to maintain 250 knots. It is always good operating procedure to leave the landing/flood lights on until passing through 10,000 feet for traffic avoidance.  Climb at 250 knots until reaching 10,000 feet.  View the diagram below to help you visualize the procedure.  
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En Route Climb:

As we reach 10,000 feet we transition to en route climb. The aircraft is already on autopilot, and we are simply monitoring its performance at this point.  Passing 10,000 feet accelerate to 290 knots by decreasing climb rate, increasing power, or both.  Note that once you have reached 290 knots, you should climb at this speed.  As your altitude increases, you will have to decrease your rate of climb in the AP user interface to maintain 290 knots.  During the lower portion of your climb, 290 knots might give you 1000-2000 fpm.  However, as you climb higher at higher operating weights, you can expect climb rates around 1000 fpm. Climb at 290 knots until the mach meter on the PFD indicates M0.79.  This speed (M0.79) then becomes your target airspeed until level off in cruise.  This switching point ("crossover point") from airspeed to Mach number usually occurs between FL240-FL310 depending on the atmospheric conditions present. 

Cruise: 

Normal cruise speed in the A310 is M0.80.  These speeds give the fastest over the ground time, while using the least fuel.  Going faster than M0.80 saves little time and uses a disproportionate amount of fuel.  The A310 optimum cruise heights lie between FL310-FL390 depending on the weight of the aircraft. In cruise try to limit your turns to 15 degrees of bank to increase passenger comfort and reduce placing unnecessary load acceleration (G-forces) on the wings/airframe.  Monitor actual fuel use versus projected fuel use.  Keep an alternate en route airport in mind should there be an in-flight emergency. 

When flying long haul routes (more than 5 hours), use the following flight level step by step approach:

Divide your total estimated time en route by three and fly each segment on a different flight level, ending up with the highest available. For example: estimated time en route 9 hours, course westerly.  The first 3 hours will be flown at FL310, the next 3 hours on FL350 and the remaining 3 hours on FL390. On an easterly course, you will fly either 6 hours on FL330 and 3 hours on FL370 or 3 hours on FL290, 3 hours on FL330 and the remaining 3 hours on FL370, depending on ATC approval. All cruise flight level changes should be made with not more than 500fpm. 

 Stay abreast of the weather.  Check the AP accuracy periodically.  The A310 will take you over long stretches of sparsely, uninhabited water and land (i.e. Atlantic Ocean, Andes Mountains) en route to your destination.   Be diligent in cruise!

Descent:

Descent in the A310 is split into three stages (below).  
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After calculating your TOD (Top of Descent point) or allowing the MCDU, Multifunction Control and Display Unit, to do it for you (if your FS panel has these options); the first stage is the initial descent.  Begin the descent by lowering the nose.  Using the AP, select the height you are descending to, or have been assigned by ATC and an appropriate descent rate.  Descend at 1000-2000 fpm.  The AP will automatically reduce power to maintain M0.79-M0.80. Continue the descent at constant Mach until 290 knots indicated airspeed.  At 290 knots, your crossover point, select AP airspeed hold mode.  Continue the descent on AP as to maintain 290 knots until reaching 10,000 feet.  If you are anticipating a level off at any lower intermittent altitude you will have ample time to decelerate the plane to 250 knots for descent below 10,000 feet.  If you do not anticipate a level off, then you must start your descent 15 miles early to facilitate slowing the aircraft prior to 10,000 feet.  The proper procedure for slowing down while descending the aircraft is to descend as normal until approximately 12,000 feet.  At 12,000 feet decrease (slow) your descent rate in the AP user interface to bleed off the extra speed.  After establishing yourself at 250 knots, engage airspeed hold mode on the A/THR to maintain 250 knots to and below 10,000 feet.  If your rate of descent is too steep for the AP or A/THR to hold the selected airspeed, the use of spoilers may become necessary.  Note that the descent profile given above is the optimum performance descent; and may not be available depending on ATC clearances.

Approach:

Proper use of the speed brakes will ensure that a flight decelerates to target airspeed.  If the use of speed brakes alone does not slow the aircraft as desired, pilots should extend the slats (flap settings less than 5 degrees result in only leading edge slat deployment) with the speed brakes.  If this still does not slow the aircraft as desired, crews should retract the speed brakes and lower the landing gear.  Pilots should NEVER extend the speed brakes with the gear or trailing edge flaps extended!  The descent rate should be kept less than 2000 fpm below 2000 ft AGL, and below 1000 fpm below 1000 ft AGL. 

Slat/Flap selection should be made to facilitate a smooth consistent arrival onto the glide path.  Pilots should use any/all reference aids available for the arrival runway.  If pilots are performing a visual approach and the runway is equipped with any type of instrument approach system, it should be tuned and cross-referenced to provide additional information on approach.  If no instrument guidance/VASI/PAPI is in place, use the standard aviation 300' per mile descent rate. To compute the proper crossing altitude, simply multiply the distance from the runway threshold/reference point (in miles) by 300'.  For example, at 5 miles from touchdown, you should be at 1500 ft above ground level (5nmX300'=1500 ft AGL).  

Pilots should also note the required descent rate to descend at 300 ft per mile.  To calculate your target descent rate use the following rule of thumb.  Dividing ground speed in half, then multiplying it by 10 will give you the required descent rate for a 3( approach profile.  That is if ground speed is 140 knots, divide that by 2, giving you 70 knots, and then multiply by 10.  This gives you a descent rate of 700 fpm!

GS=140=140/2 X 10=70 X 10=700 fpm
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When approaching the runway straight in Flaps 1 or 2 10-15 miles from touchdown or abeam the outer marker of the runway when flying downwind in a traffic pattern.  Slow the aircraft to the minimum maneuvering speed approximately 3 miles from the outer marker (OM). Crossing the Outer Marker (OM); gear should be selected down.  Flaps 3 can be used as the landing flap setting most of the time.  However the use of Flap FULL is recommended when the aircraft is light, flying a steeper approach than normal, or arriving with engine/wing anti-ice on.  Select your landing flap setting BEFORE reaching 1000 ft AGL! The throttles must be thought of as a primary flight control and used in coordination with the elevators to control airspeed, rate of descent, and position on glide path.  Do not allow the aircraft to develop abnormally high sink rates, and if necessary rapidly apply whatever power is needed to offset the high sink rate.  Proper landing technique employs a 'stabilized approach'.  Slats/flaps, power, speed, pitch, course, and trim should be set and stabilized prior to 1000 ft AGL, at latest by the decision height (MM on ILS) of the approach. 
Landing:

Pilots should be using the 1000-ft markers as the aim point on their approach.  Doing so allows adequate main gear crossing height above the threshold. If you cross the threshold at 50 feet in the cockpit, the main wheels cross the threshold at 23 feet. Over relatively flat terrain, the use of the radio altimeter and visual clues will give the pilot flying a good assessment of the final stages of the approach, flare and landing. 

Proper technique for the landing flare calls for the sink rate to be reduced at approximately 30 feet radio altitude.  Slowly raise the nose while decreasing the power will reduce (but not stop) the sink rate and ground speed.  Thrust should be at idle at or just prior to touchdown.  If the aircraft floats, every effort should be made to get it on the runway as quickly and safely as possible.  Floating 'eats up' runway rapidly.  If speed is excessive, it is still better to set the plane down on the runway as soon as possible rather than allowing the plane to float to bleed off speed.  Deceleration on the runway is about 3 times greater than in the air.  For example, with 10 knots excess airspeed, floating and touching down on speed will result in using up 3 to 4 times more additional runway as would be required if the airplane were set down on the runway at the desired point and the speed bled off on the ground.  

After main gear touchdown, promptly deploy the spoilers (if they were not armed for auto-deploy on touchdown). Apply reverse thrust as soon as possible.  Lower the nose wheel to the runway and hold a positive forward pressure on the side stick control. Use reverse thrust until decelerating through 80 knots.  Begin reducing reverse thrust at 80 knots, so as to have reverse thrust disengaged at 60 knots.  Below 60 knots, reverse thrust selection can ingest debris into the engine.  Smoothly apply brakes below 60 knots.  Use of differential braking can be used during the landing roll to maintain directional control if necessary.

Missed Approach/Go-Around:

Should it become apparent that a Go-Around is necessary, stop the descent/raise the nose while setting the thrust levers to TOGA (Take-Off/Go-Around). As soon as the descent has halted and airspeed is stabilized or increasing, retract the landing gear and raise the flaps one step (e.g. raise FULL FLAP to FLAP 15).  Compensate for the tendency of the aircraft to pitch down and maintain your speed and attitude.  As the flaps come up the aircraft will begin accelerating.   Pitch up for a positive rate of climb.  Once the positive rate of climb is verified, select Gear Up and disarm the spoilers.  Maintain at least Vref + 5 to THR RED ALT (~2000 FT).  Reduce power to a climb power setting.  Retract the slats/flaps and accelerate to clean minimum maneuvering speed (~220 KIAS).  Thence climb following either the published missed approach procedure or ATC instructions for re-entry into the approach sequence.  Note the diagram below for further reference.
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CREDITS
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