    [image: image1.wmf]  PRIVATE 
AIRBUS
OPERATING PROCEDURES

FLIGHT PREPARATION

Mass and centre of gravity
8.1.8

OPERATIONS POLICY MANUAL

Page 1


Content

28.1.8.
MASS AND CENTRE OF GRAVITY

8.1.8.1.
Definitions
2
8.1.8.1.1.
Weights
2
8.1.8.1.2.
Passenger classification
4
8.1.8.2.
Methods, procedures and responsibilities for preparation and acceptance of mass and centre of gravity calculations
4
8.1.8.3.
Policy for determining crew masses
5
8.1.8.4.
Method for determining passengers, baggage and cargo
6
8.1.8.5.
Standard passenger and baggage masses for various types of operations
6
8.1.8.6.
General instruction for load and trim sheet verification
8
8.1.8.7.
Last Minute change procedures
9
8.1.8.8.
Specific gravity of fuel and oil
9
8.1.8.9.
Seating policy
10


MASS AND CENTRE OF GRAVITY (JAR-OPS 1.605)PRIVATE 

In accordance with ICAO Annex 5 and the International System of Units (SI), the actual and limiting masses of aeroplanes, the payload and its constituent elements, the fuel load etc, are expressed in JAR-OPS 1 in units of mass (kg). However, in most approved flight manuals and other operational documentation, these quantities are published as weights in accordance with the common language. In the SI system, a weight is a force rather than a mass. Since the use of term “weight” does not cause any problem in the day to day handling of aeroplanes, its continued use in operational applications and publications is acceptable.

8.1.8.1. DEFINITIONS (JAR-OPS 1.607)
8.1.8.1.1. Weights

Manufacturer’s Empty Weight  (MEW): The weight of the structure, power plant, furnishings, systems and other items of equipment that are considered an integral part of the aircraft. It is essentially a “dry” weight, including only those fluids contained in closed systems (e.g. hydraulic fluid).

Operational Empty Weight (OEW): The manufacturer’s weight empty plus the operator’s items, i.e. the flight and cabin crew and their baggage, unusable fuel, engine oil, emergency equipment, toilet chemicals and fluids, galley structure, catering equipment, seats, documents, etc…

Dry Operating Weight (DOW): The total weight of an aircraft ready for a specific type of operation excluding all usable fuel and traffic load. Operational Empty Weight plus items specific to the type of flight, i.e. catering, newspapers, pantry equipment, extra crew etc…

Zero Fuel Weight (ZFW): The weight obtained by addition of the total traffic load and the dry operating weight.

Landing Weight (LW): The weight at landing at the destination airport. It is equal to the Zero Fuel Weight plus the fuel reserves.

Takeoff Weight (TOW): The weight at takeoff at the departure airport. It is equal to the landing weight at destination plus the trip fuel (fuel needed for the trip), or to the zero fuel weight plus the takeoff fuel (fuel needed at the brake release point including reserves).

Take-off fuel: The weight of the fuel on board at take-off.

Trip fuel: The weight of the fuel necessary to cover the normal leg without reserves.

Traffic load: The total weight of the passengers, baggage and cargo, including non-revenue loads.

TOW 
= 
DOW + Traffic load + Reserve fuel* + trip fuel

LW 
= 
DOW + Traffic load + Reserve fuel*

ZFW 
= 
DOW + Traffic load

*Reserve fuel = 
Contingency + alternate + finale reserve + additional fuel 

(Refer to 8.1.7.1.1 - Standard fuel planning)

Aircraft Weights

Weight
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Passenger classification

· Adults, male and female, are defined as persons of an age of 12 years and above

· Children are defined as persons of an age of 2 years and above but who are less than 12 years of age

· Infants are defined as persons who are less than 2 years of age

8.1.8.2. Methods, procedures and responsibilities for preparation and acceptance of mass and centre of gravity calculations (JAR-OPS 1.625)
The Commander shall insure that before each flight a “Load and Trim sheet” is prepared on the correct form and complies with the aircraft weights and CG certified limitations.

Aircraft mass and Centre of Gravity are calculated using a "Load and Trim sheet form" or a "computerised Load and Trim sheet".

The correct loading of the aircraft is the legal responsibility of the Commander. 

In practice, dispatchers complete the Load and Trim sheet preparation. The person preparing the Load and Trim sheet confirms the correct distribution of the load with his signature on the form.

The Commander must satisfy himself that the load is distributed in a correct and safe manner and that it is properly stowed and secured. 

The Commander considers the following assumptions:

· The weighing report showing the weight and the basic index of the empty aircraft has been correctly compiled.

· The freight has been correctly weighed and loaded in accordance with the Load and Trim sheet.

The Commander is personally responsible for:

· Checking that sufficient fuel and oil of the correct grade are on board and correctly loaded and distributed.

· Checking the Load and Trim sheet calculation.

· Accepting and signing the Load and Trim sheet.   

If deemed necessary, the Commander has full authority to modify the aircraft loading such as number of passengers, usable cabin seats and cargo compartments loading and distribution. 

The method for preparation of the Load and Trim sheet is given in FCOM - LOADING chapter.

The CG limits given in the Load and Trim sheet include tolerances to cope with the combination of the following independent errors:

· error on initial conditions (Dry operating weight and index)

· error on cargo loading (weight and distribution)

· error on passenger boarding (weight and distribution)

· error on fuel (quantity and distribution)

· error due to graphical method 

and the following movements:

· landing gear, flaps and slats movements

· movements in the cabin

· Fuel weight determination
The weight of fuel on board the aircraft is directly given by the Fuel Quantity Indication (FQI) of the aircraft.

The Commander should assess this quantity by comparing this figure with the quantity on board before refuelling plus the quantity delivered by the tanker. A small discrepancy may be evidenced due to the fuel quantity consumed by the APU during this time period and the respective FQI and tanker accuracies. 

In such a case, it is not advisable to perform additional fuel measurement through magnetic fuel level indicators (dipsticks) to cross check FQI indication, as the accuracy of dipsticks is less than FQI accuracy. 

Dipsticks have to be used only in case of FQI failure (dispatch under MEL) 

8.1.8.3. Policy for DETERMINING CREW masses (JAR-OPS 1.615)
The standard masses of crew members and crew baggage included in the OEW are standards masses (85 kg for flight crew, 75 kg for cabin crew - including hand baggage).

Actual masses including any crew baggage may be used.

If necessary, other standard masses acceptable to the Authority may also be used.

The OEW will be corrected  for any additional baggage and the aircraft CG position will take  into account  their position. 

Method for determining passengers, baggage and cargo mass (JAR-OPS 1.620)
Actual or standard masses may be used for passengers and baggage when determining the aircraft traffic load. Actual masses shall be used when taking freight into account. 

· Passengers plus hand baggage: standard masses used

· Baggage: weighed at check-in. If not possible standard masses are used

· Freight: must be always weighed.

8.1.8.4. STANDARD passenger and baggage masses for various types of operations (JAR-OPS 1.620)
To avoid having to weigh each passenger and baggage, a standard weight is used for Load and Trim sheet calculation. 

For all flights, the standard weight of passengers including hand baggage is the following:

Table 1: Mass values for passengers including hand baggage

Aeroplane with 20 passenger seats or more

Passenger seats
PRIVATE 

30 and more
20 and more


All adult
Male
Female

Adult - All flights except holiday charters (*)
84 kg
88 kg
70 kg

Adult - Holiday charters (*)
76 kg
83 kg
69 kg

Children - All flights
35 kg
35 kg
35 kg

(*) 
Holiday charter means a charter flight solely intended as an element of a holiday travel package.

Table 2: Mass values for passengers including hand baggage 

Aeroplane with 19 passenger seats or less
Passenger seats
PRIVATE 

1-5
6-9
10-19

Male
104 kg
96 kg
92 kg

Female
86 kg
78 kg
74 kg

Children
35 kg
35 kg
35 kg

Note1:
The weight of infants under 2 years old carried by an adult is not considered. Infants occupying separate passenger seats must be considered as children (35 kg). 

Note 2:
When the total number of passenger seats available on an aeroplane is 20 or more, the standard masses of male and female in table 1 are applicable. As an alternative, when the total number of passenger seats available is 30 or more, the "All Adult" mass value are applicable.

Note 3:

When the total number of passenger seats available on an aeroplane is 19 or less, on flight where no hand baggage is carried in the cabin or where hand baggage is accounted for separately, 6 kg may be deducted from male and female masses given in table 2.

Corrections have to be made if the actual weight of passengers with their hand baggage is known or if the average weight can be estimated as obviously different than the standard weight given above.

When the passenger checked baggage (loaded in the cargo compartment) are not weighed, the following standard weight per piece of checked baggage is used:

Table 3: Mass values for each piece of check baggage

Aeroplane with 20 passenger seats or more

Type of flight
Baggage standard mass

PRIVATE 
Domestic flights 
11 kg

Within the European region
13 kg

Intercontinental flights
15 kg

All other
13 kg

Notes:

1 - 
For aeroplanes with 19 passenger seats or less, the actual mass of checked baggage, determined by weighing, must be used i.e. table 3 is not applicable.

2 -
Domestic flight means a flight with origin and destination within the borders of one State;

3 -
Flights within the European region means flights, other than Domestic flights, whose origin and destination are within the area bounded by rhumb lines between the following points:
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4 - 
Intercontinental flight, other than flights within the European region, means a flight with origin and destination in different continents.

The cargo has to be weighed and positioned so as to respect both individual Unit Load device position weight limitation and total cargo compartment weight limitation as given in FCOM - LOADING chapter and in the Weight and Balance Manual.

8.1.8.5. General instruction for load and trim sheet verification (JAR-OPS 1.625)
The Commander shall recalculate the Load and Trim sheet considering possible last minute changes in paying particular attention to:

· the flight number, destination, aircraft registration

· the date and time of the flight

· the correct DOW and index

· the number and the distribution of passengers

· the cargo loading which should be in accordance with the cargo manifest

· the fuel quantity and distribution.

The fuel index given by the Load and Trim sheet takes into account the fuel specific gravity and assumes that the fuel is loaded normally (as mentioned in the AFM) and does not apply in case of unusual loading. 

For aircraft fitted with a trim tank, particular care should be taken to the actual fuel quantity in the trim tank as any deviation of fuel quantity in the trim tank has a tremendous effect on the CG.  

Check fuel imbalance is within prescribed limits.

· the MTOW, MZFW and associated CG

· the expected landing weight below MLW.   

In case a computerised Load and Trim sheet is produced, above data should be checked, computation is assumed to be correct.

The Commander shall sign the Load and Trim sheet after having checked it.

8.1.8.6. Last Minute change procedures (JAR-OPS 1.625)
Last Minute Change means any change concerning traffic load: passengers, baggage, cargo, fuel (usable or not) occurring after the issuance of the Load and Trim sheet.

A Last Minute Change is permitted only if the changes of the load are within prescribed limits. 

Note: 
These limits depend on the aircraft type and on the airline policy (particularly if a balance index correction is applied).

In case of Last Minute Change, it is mandatory to check that:

· none of the maximum operational limiting weight are exceeded (ZFW, TOW, LW)

· no loading limitation is exceeded

· ZFW CG and TOW CG remain within allowed limits

In case of Last Minute Change loading, the Commander will correct the previous Load and Trim sheet. A copy of the corrected Load and Trim sheet must be left to the flight operations.

8.1.8.7. Specific gravity of fuel and oil

The fuel and oil supplier generally provide the specific gravity of fuel and oil to be used.

If not known, the following values are used:

· Fuel:
- JET A/A1: 0.79



- JET B, JP4: 0.76

· Oil: 0.88

8.1.8.8. Seating policy (JAR-OPS 1.625)
The Load and Trim sheet is prepared assuming a particular passenger seating distribution. If a seat allocation system is used in connection with the preparation of the Load and Trim sheet, any possible errors in the CG position will be covered / compensated by the operational CG envelope – provided the passengers are seated as allocated.

Free seating however might require a repositioning of passengers in the cabin. 

The Commander shall instruct the cabin crew to re-seat passengers so as to create the actual seating distribution in compliance with the assumed distribution on the Load and Trim sheet.
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