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-Airbus A310 Aircraft Operating Manual-
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After the success of the A300 product line Airbus turned its efforts towards strengthening it's market position and developing a high technology airliner to directly compete with the planned Boeing 767.  The A310 was the result.  The aircraft built upon the successes of the A300 product line while introducing new technology that was to be used in later A320/A330/A340 aircraft.  The A310 is and was used extensively by Air Jamaica on a variety of routes.  Before the introduction of the A340 it was placed on the highly profitable London-Jamaica routes.  Now, it most often flies to high density U.S. markets (New York and Baltimore for example).  Air Jamaica Virtual uses the A310 in much the same fashion.  In the "Aircraft Specifications" section, you will learn about your aircraft's operational 'envelope'.  Flying the plane within the designed range of operation ensures safety; and provides for a smooth, comforting ride for passengers. After reading the "Operating Procedures" you will have a greater knowledge of how to properly fly the A310.
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AIRCRAFT SPECIFICATIONS

Dimensions:
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General Limitations:

A310 Operational Weights/Limitations:

A310 Weights

Maximum Taxi Weight
348,170 lbs.

Maximum Take Off Weight
346,185 lbs.

Maximum Landing Weight
273,420 lbs.

Maximum Zero Fuel Weight
251,370 lbs.

Minimum Weight
176,400 lbs.

Useable Fuel Capacity
18042gal/119077 lbs.

Flight Maneuvering Load Acceleration (G-force) Limits

Flaps Up
+2.5g to -1.0g

Flaps Down
+2.0g to 0.0g

Operational Limits

Runway Slope
+2.0% to -2.0%

Limiting Tailwind Component
10Kts.

Limiting Crosswind Component
37Kts. (steady/gusting)

Maximum Tire Speed
196 KIAS 

Maximum Windshield Wiper In Use
230 KIAS 

Maximum T.O. and Landing Altitude
8500 ft.

Maximum Operational Altitude
41000 ft.

Maximum Allowable Airspeeds

Minimum Control Speeds (Vmcg/Vmca)
113KIAS/117KIAS

Maximum Operating Speed (VMO/MMO)
340KIAS/M0.84

Landing Gear Extension/
270KIAS/M0.59

Landing Gear Retraction
270KIAS/M0.59

Landing Gear Extended
270KIAS/M0.65

Maximum Allowable Airspeeds Flaps Extended (VFE)

SLATS/FLAPS POSITION
LIMITING SPEED

15/0(
245KIAS

15/15(
210KIAS

20/20(
195KIAS

30/40(
180KIAS
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INSTRUMENTATION/COCKPIT DISPLAYS

Primary Flight Display Overview:

AJV Flight Crews transitioning from the A300, B727, MD83, and other analog gauged aircraft will find the instrumentation completely different than their former [traditional] cockpits and will require some familiarization time.  To facilitate this, I have included a very brief look at the A310 PFD.  The A310 uses a Primary Flight Display, or PFD, instead of the usual flight gauges/indicators to display crucial aircraft performance information to the flight crew.  The use of PFD presents all of the vital flight information on one display as opposed to on many separate instruments. The PFD displays the following information: Attitude, Airspeed, Altitude (barometric and radio) and vertical speed, Heading and track, FMGS modes, Vertical and lateral guidance deviations through the FD (Flight Director), and Radio Navigation information (ILS, DME).  Below left you will see a general schematic explaining the areas of indications on the PFD.  On the right you'll see a 'real life' image of a PFD.
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Navigation Display Overview:

The A310 uses a Navigation Display, or ND, to display 2 basic modes of navigation information (ARC and ROSE).  The real A310 can display airborne weather radar images in all modes.  I will only show one of these displays for your A310 orientation as FS panels are varied in their approach of the A310 panel.  Below you will see an example of ROSE mode.
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A310 Takeoff Speeds/Performance Charts:

Flaps 15(, Slats 15( V-speeds
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TAKEOFF WEIGHT (x 1000 LB)
V1
VR
V2
V2+10

346.2
170
171
175
185

345.0
170
171
174 
184

340.0
167
167
171
181

335.0
167
167
170
180

330.0
164
164
167
177

325.0
163
163
166
176

320.0
162
162
166
176

315.0
160
160
163
173

310.0
159
159
162
172

305.0
158
158
161
171

300.0
155
155
158
168

295.0
154
154
157
167

290.0
152
152
156
166

285.0
152
152
155
165

OPERATING PROCEDURES
Engine Start:

When available, the APU/GPU should be used to start the first engine.  Use the cross bleed procedure to start the second engine.  Normal gate/ramp start sequence is right engine, then left engine.  However, the Captain may elect start the left engine first or to taxi away from the gate/ramp area with an engine shut down. To start the right engine, complete the before start checklist 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, turn the right engine ignition switch to "START/ON".  Verify a rise in the oil pressure, N2, and N1 values, approaching 14% N2, turn the fuel lever to "ON".  As N2 reaches 40%, announce "N2 40%".  Ensure the right engine start switch turns to "OFF" at N2 40%.  Check that the engine stabilizes at idle RPM (approximately 25% N1 and 65% N2).  Also check that the EGT and Fuel Flow are within normal operating ranges. Start the remaining engine in the same manner. 

Taxi:

After receiving "all clear" from the ground crew, release the brakes, increase thrust slightly, and then wait momentarily for roll to start.  Once roll has begun, some thrust can usually be reduced to maintain desired taxi speed.   Tire temperatures must be considered when taxiing.  At heavy gross weight, limit taxi speed to approximately 20 knots.  If speed tends to build up at idle thrust, allow an increase to approximately 25 knots, then brake to approximately 15 knots.  Do NOT use reverse thrust to back up or slow the airplane during taxi operations, this can result in foreign object ingestion into the engines.  Make all turns with as large a radius as possible. Minimum radius turns result in tire scrubbing and heavy side loads on the landing gear.  Do not allow the airplane to stop while turning.  Note: 180( turns are only approved on 150 ft wide surfaces (runways, taxiways, and ramp areas). 
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Take Off/Initial Climb:
Smoothly apply power to 65% N1.  As the aircraft accelerates, check for the power to stabilize on both engine instruments.  Then smoothly apply your take off power setting.  Set take off power PRIOR to reaching 80 knots! The pilot not flying (PNF) will call out airspeeds of "100 knots, V1, Rotate, V2, positive rate of climb, V2+10, and 1000 feet" when reached.   As the aircraft approaches VR (rotation speed) any forward pressure applied on the yoke should be released.  Passing VR, 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) the gear should be retracted.  Maintain at least V2+10 using pitch. The aircraft should not be pitched beyond 18( nose up.  If the aircraft is still accelerating at 18( nose up, power may be reduced.  Passing 1000 feet AGL reduce pitch attitude to approximately 10( nose up.  Retract the flaps/slats on schedule (table below), reduce pitch to approximately 8( nose up and select climb power.  Accelerate the aircraft to clean minimum maneuvering speed ("green dot speed") and maintain this airspeed until 3000 feet above the ground.  At 3000 ft AFL/AGL accelerate to 250 knots.  After reaching 250 knots, use pitch to control airspeed until reaching 10,000 ft. Many will find it beneficial to engage the autopilot after gear retraction.  This is at the pilot's discretion based on the many variables he/she may be encountering on departure. View the diagram below to help you visualize the procedure.  

[image: image10.jpg]@ A310 STANDARD OPERATING PROCEDURES

TAKE OFF

NORMAL TAKE OFF PATTERN

o[

G LR
TR RED 0 okt
HTELAT N 0L

[

T LB L
ST vz, ST NITIL L 26D
5606 £ 00 £ ongraT

v o
PR D
M
s s 018 110
s w1250 10 55)

KELHTINATITRE
T I FROFILE M
- saecT
[ - saeTg s
o
o5
i 1von
e T D AT
oot oremaL

oRxTrCL

xR PTR .08

11T LY 0k
SELEET CLTHRUST




Flap Retraction Speed = "F"

Slat Retraction Speed ="S"

Clean Min. Maneuvering Speed ="Green Dot Speed"
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En Route Climb:

As we reach 10,000 feet we transition to en route climb. Accelerate to the aircraft's optimum climb speed of 300 KIAS.  As you altitude increases, you will have to decrease your rate of climb to maintain your indicated speed.  During the lower portion of your climb, this might give you 1500-3000 fpm.  However, as you climb higher, and the air becomes thinner, you can expect climb rates around 1000 fpm.  At higher operating weights, en route climb is performed at 1000 fpm from 10,000 feet up to cruise altitude.  Climb at 300 KIAS until the mach meter indicates M0.80.  This speed (M0.80) then becomes your target airspeed until level off in cruise. View the climb chart below to note the time, distance, fuel burn and approximate true airspeed (TAS) to expect during a normal climb profile from brake release on the runway.
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Cruise: 

Normal cruise speed in the A310 is M0.80.  Economy cruise used by AJV and most operators is M0.80.  This speed gives the faster over the ground time, while using the least fuel.  Going faster than M0.80 saves little time and uses a disproportionate amount of fuel.  A310 cruise altitudes are varied based on the length of the trip being flown.  On those legs under 300 miles, flight crews should climb to the highest altitude the aircraft can obtain in current weather conditions, and descend shortly after reaching cruise altitude.  On these short legs, use the general rule of thumb of rounding the distance up to the nearest 10-mile and deciding on the appropriate flight level (FL).  For instance, if your trip is 240 miles, with no adverse winds aloft, you will probably be best planning for FL240. On legs more than 300 miles the optimum cruise altitude ranges from FL290-FL350.  Only climb the aircraft to/above FL370 under the most favorable circumstances (light operating weight and favorable winds at altitude).  On longer flights with near maximum allowable weights, it will be beneficial to 'step-climb' to higher cruising FL as your weight allows it.  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. 

Descent:

Descent in the A310 is split into three stages.  The first stage is the initial descent.  Begin the descent by lowering the nose and maintaining M0.80 or 300KIAS (whichever is slower). If descending with reference to Mach number, continue the descent at until obtaining 300 knots indicated airspeed.  At 300 knots, your crossover point, descend the aircraft in such a manner as to maintain 300 knots until reaching 10,000 feet.  If you are anticipating a level off at any lower intermittent altitude you will have amply 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 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 to bleed off the extra speed.  After establishing yourself at 250 knots, descend the aircraft at 250 knots to and below 10,000 feet.  AJV flight crews will have to compensate for head/tail winds during descent to arrive smoothly into the terminal area.  AJV flight crews should make every effort to descend in the clean configuration.  Descents with flaps are airspeed-limited, noisy, and expensive.  Also, at limit speed, flaps cause buffeting.  Speed brakes should only be used when they are needed to maintain the desired descent profile.  They may be used for speed reduction or increasing the angle of descent.  Do not use speed brakes with airspeed below 180 KIAS. Note that the descent profile explained above is the optimum performance descent and may not be available depending on ATC clearances.
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Approach:

Deceleration in the terminal area is accomplished by first slowing to "green dot speed", slats 15(/flaps 0( at "S" speed, slats 15(/flaps 15( at "F" speed, and finally transitioning to Vref in the landing configuration. "Vref" speeds are noted on the table below.  F, S, and Green Dot speeds can be obtained from the climb table above. 
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After landing flaps have been selected, the fast-slow indicator on the ADI may be used as the primary speed reference.  Below 500 feet AGL, for any sink rate of more than 1000 fpm, take immediate corrective action or abandon the approach.  Sink rates at 100 feet AGL should not exceed 800 fpm regardless of conditions.  As the speed is reduced for landing, the flaps should normally be extended at or near the minim maneuvering speed for the existing flap setting.  Regardless of weather conditions, for all straight-in (non-circling) approaches, the airplane must be in the landing configuration, with the landing checklist complete, not lower than 1000 AFE (500 feet AFE in VMC). At this point the airplane must be stabilized on the glidepath, stabilized on Vref, with the proper sink rate, and trimmed for zero control forces.  The primary purpose of the flight director is to provide roll and pitch commands during the final stages of an instrument approach.  In the approach area the flight director should be used to aid in heading control.  The procedures for ILS and Visual approaches are displayed in the diagrams below.

A310 ILS Approach:
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A310 Visual Approach:
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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.  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.  
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The use of a 3( slope is recommended for all landings.  On a 3( glidepath, the sink rate is approximately 700 fpm no-wind for an average approach speed.  Below 500 feet AGL, for any sink rate of more than 1000 fpm, take immediate corrective action or abandon the approach.  Sink rates at 100 feet should not exceed 800 fpm regardless of conditions.  Continue the approach in a stabilized attitude, maintaining Vref, on a proper glideslope and aligned with the runway centerline.  At approximately 50 feet AGL, the pilot should shift his vision from the runway aim point to a point down the runway.  At approximately 30 feet AGL, flare the airplane to reduce the rate of descent while continuing to fly onto the runway.  Retard the throttles to idle thrust at or just before touchdown.  Avoid excessive nose-high attitudes.  An attitude in excess of approximately 13( can cause the tail to strike the runway.  Do NOT permit the airplane to float.  If the airspeed over the threshold is above Vref, accept that speed and land the airplane.  The rate of deceleration on the runway is approximately 3 times greater than in the air.  At touchdown, pull all reverse levers into reverse and promptly lower the nose wheel smoothly.  Increased reverse thrust may be smoothly applied after the interlock releases while the nose is being lowered.  Confirm that auto spoiler extension has occurred.  

With the spoilers operating automatically, it is possible to apply reverse thrust sooner in the landing roll.  Reverse thrust is most effective at higher roll-out speeds and becomes less effective as the speed is reduced.  Normally, 60-80% N1 should be used for reverse thrust.  If stopping requirements dictate, full reverse thrust should be used.  Plan to be at idle reverse by 60 knots.  Smoothly apply brakes below 60 knots.  Use of differential braking can be used during the landing roll to maintain directional control if necessary.  The use of auto-braking is recommended for every landing.  When MIN or MED deceleration rate is selected, auto-braking begins 10 seconds after the ground spoilers are deployed.  If HI or MAX is selected, the brakes are applied upon touchdown; anticipate a significant pitch down tendency, which can require up to full back elevator to control.
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Missed Approach/Go-Around:

Should it become apparent that a Go-Around is necessary, stop the descent/raise the nose while applying go-around thrust immediately.  As soon as the descent has halted and airspeed is stabilized or increasing, call for Flaps 15.  Compensate for the tendency of the aircraft to pitch down and maintain your speed and altitude.  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 + 10 and smoothly climb the plane following either the published missed approach procedure or ATC instructions for re-entry into the approach sequence.  Retract the flaps on schedule as you would during a normal departure if necessary.  The maximum deck angle during a go-around is 18( nose up.
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COPYRIGHT INFORMATION
(Copyright 2001 Air Jamaica Virtual!  This document is the property of Air Jamaica Virtual and MAY NOT be uploaded to any web site under ANY circumstances without the express permission of Otis Moore.  It may not be used in any commercial products or CD-ROMs.  Do not alter/upload this file in any manner.  It is made for the exclusive use of Air Jamaica Virtual flight crews!

Special thanks to AJV039/Chesare' Paul (a real world Air Jamaica employee) and Air Jamaica for providing the technical data for this AJV manual!

Thanks go to the flight simulation community for years of great add-ons files!  Thanks go to my  'partners in crime' at AJV (Teddy Browne, Keith Lovell, Nigel Cummins, Kamal Clarke, Jason King, Kenny Myers, JP Sandiford, Joe Lawson, Clive Morris, and Jon Joseph) for supporting my efforts to spread the wonder and joy of commercial aviation through PC simulation.  Thanks to my CFII/Learjet Captain Dana for inspiring me to work towards getting in the Learjet cockpit with him in the future and all the personalities I've met through PC and real world aviation.  Final thanks goes to the pilots of AJV, who make the time spent on these projects worthwhile.  See you on the flight line; enjoy your flights captains!

Contacting Departure,

Otis Moore, Director of Flight Operations

flight_ops@airjvirtual.com
http://www.airjvirtual.com/
