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MODEL 560XL SECTION IV
FLIGHT PLANNING AND PERFOMANCE
WEIGHT AND BALANCE

The center-of-gravity (CG) of an airplane can be defined as the point on the longitudinal axis about
which the airplane would balance. The force of weight always acts through the center-of-gravity. The
forces of lift attempt to rotate the airplane about the center-of-gravity.

In flight, the forces of gravity and lift from the wing and horizontal stabilizer must balance about the
center-of-gravity so that stability is achieved.
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Figure 4-1

As the center—of—grévity changes forward or aft due to airplane loading, the lever or moment arm of
the wing and tail lifting surfaces changes.

The horizontal stabilizer must be capable of providing an equalizing moment to that which is
produced by the remainder of the airplane. Since the amount of lift produced by the horizontal
stabilizer is limited, the range of movement of the center-of-gravity is restricted so that equilibrium
can be maintained. Loading must be calculated as being within the allowable envelope to achieve
proper stability and control.

The center-of-gravity of an empty airplane is found by accurate weighing to determine the balance
point. This point is then defined by labeling it in inches aft of a fixed reference line located forward of
the airplane nose. This line is called the Reference Datum Line. Selection of the Reference Datum
line is arbitrary, but it does provide a standard from which center-of-gravity movement along the
longitudinal axis can be measured.
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AIRPLANE WEIGHING INFORMATION
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At maximum gross weight, the center-of-gravity of a loaded airplane can move from 324.18 inches to
329.62 inches aft of Datum and remain within limits.

As the airplane is loaded, the center-of-gravity will shift. The amount of shift is dependent on not only
the weight added, but the distance the weight is placed from the original center-of-gravity. Both of
“these factors can be considered by multiplying the weight added by the distance from the Reference
Datum Line to produce the loading moment. This information is presented in table form in the. Crew
and Passenger, Cabinet, Baggage and Fuel Loading Moments tables, which are found on the Welght
and Balance Data Sheets supplied with each airplane. o o

The contribution each load station makes to center-of-gravity shift.can be seen by comparing the
respective center-of-gravity arm lengths given in the Weight and Moment Table. Any weight placed in
the aft baggage bay will shift the center-of-gravity aft since it is aft of the typlcal standard empty
weight center-of-gravity.

§ Adding fuel or passengers will shift the center-of-gravity forward sin'c':e all of them are loaded fbf\)Vard

of the typical standard empty weight center-of-gravity. The magnitude of the shift for any given weight
is proportional to the length of the moment arm.
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MODEL 560XL
SAMPLE LOADING PROBLEM

STANDARD AIRPLANE

Basic Empty Weight - 11,910 pounds.*

Crew of 170 and 170 pounds in Seats 1 and 2.
One 170-pound Passenger in Seat 3.

One 170-pound Passenger in Seat 4.

One 170-pound Passenger in Seat 5.

One 170-pound Passenger in Seat 6.

One 170-pound Passenger in Seat 7.

One 170-pound Passenger in Seat 8

One 170-pound Passenger in Seat 10.

SECTION IV
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270 pounds of baggage at station 431 in
tailcone.
40 pounds of charts at station 158.

. 6,350 pounds of fuel.

200 pound fuel burn during taxi
2000-pound fuel burnoff during trip.

*Includes all undrainable fluids and fully serviced oil.

Determine the operational takeoff weight and center-of-gravity. Loading tables are found in this
manual and in the Weight and Balance Data Sheets. The following step-by-step procedure illustrates
a logical manner in which to approach the loading problem.

NOTE

During computation of the following sample problem, weights are rounded to nearest
whole number (pound) for entry on the Weight and Balance Computation Form.

Use the Crew and Passenger Loading Table obtained from Weight and Balance Data
Sheets to determine the moment for each load station. Enter the figures for each load
station in the Weight and Balance Computation Form.

Use the Cabinet Loading Table obtained from Weight and Balance Data Sheet to determine
the .moment for any cabinet contents and enter the fi igures in the Weight and Balance
Computatlon Form.

Use the Baggage Loading Table obtained from Weight and Balance Data Sheet to
determme the moment for baggage loading in the tailcone compartment. Enter the weight
and moments for each load station in the Weight and Balance Computation Form.

Total the payload items and enter the totals on the Weight and Balance Computation Form
(two places).

Enter the Airplane Basic Empty Weight and Moment from the Airplane Weighing Form on
the Weight and Balance Computation Form.

Total the Basic Empty Weight and Payload and check the zero fuel weight.
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NOTE

To check approved limits, locate the weight on the Center-of-Gravity Limits Envelope
Graph in the AFM. Approved points are points located below the Zero Fuel Weight
Line.

7. Determine the zero fuel weight center-of-gravity on the Weight and Balance Computation
Form; divide moment by weight and multiply by 100 (1000).

8. Use the Fuel Loading Table to determine the moment for the amount of fuel being loaded for
the flight. Enter the weight and moment of the fuel in the Weight and Balance Computation
Form.

9. Total zero fuel welght and fuel Ioadlng to obtain ramp welght

NOTE

To check approved limits, locate the weight on the Center-of-Gravity Limits E,n\)elope
Graph in the AFM. Approved points are points located below the Maximum Ramp
Weight line.

10. Subtract the fuel and moment used for taxi. A standard 200-pounds burnoff is assumed.
The moment for the taxi fuel is determined by the difference in moments of the fuel loaded
and the fuel remaining on board after taxi. Check takeoff weight and moment for approved
limits.

NOTE

To check approved limits, divide moment by weight and multiply by 100 and obtain
center-of-gravity. Locate the weight versus center-of-gravity point on the Center-of-
Gravity Limits Envelope Graph in the AFM. Approved points are points located inside
the shaded area.

11. Determine the estimated weight of the fuel to be used to arrive at the destination. The
moment is determlned by the difference in moments of the fuel remaining after taxi and the
fuel remaining after reaching destination. Enter the weight of the remaining fuel and the
moment in the Weight and Balance Computation Form.

12. Subtract the weight and moment of the fuel used to arrive at the destination from the weight
and moment at takeoff to determine the landing and moment. Check landmg welght and
moment for approved limits.

NOTE

To check approved limits, divide moment by weight and multiply by 100 and obtain
center-of-gravity. Approved points are points located inside the shaded area below
the maximum landing weight line.
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WEIGHT AND BALANCE COMPUTATION FORM

' . "WEIGHT. | MOMENT/
PAYLOAD COMPUTATIONS _ ITEM (POUNDS) 100
ARM WEIGHT | MOMENT/ { 1. BASIC EMPTY WEIGHT 11,910 | 40,005.69
ITEM | ONCHES) {(POUNDS)| ~ 100 | * Ajrplane CG =
OCCUPANTS 2. PAYLOAD 1,840 4,872.47
PILOT 143.90 170 24483 | 3, ZERO FUEL WEIGHT
sub-total)
COPILOT 143.90 170 244.63 o not exceed maximum zero fuel 13,750 | 44,878.16
SEAT 3 259 46 170 390.08 ‘ welght of 15,000 pounds.
: * Aiplane CG =
SEAT 4 229.48 170 350.08 = FURL
SEAT 5 | 28365 | 170 48221 | LOADING 6450 | 21,228.66
SEAT 6 283.65 170 482.21 5. RAMP WEIGHT
sub-total) Do not exceed maximum
SEAT 7 | 82718 170 556.21 l('amp wel%ht of 20,200 pounds. 20,200 | ©6,106.82
L .
SEAT 8 327.18 170 5§56.21 AiplaneCG=___
SEAT 9 6. LESS FUEL FOR TAXHING 200 671.00
SEAT 10 | 17605 | 170 299.29 | 7- TAKEOFF WEIGHT * * -
Do not excesd maximum takeoff
TOILET 357.50 welght of 20,000 pounds. 20,000 | 65435.82
* Alrplane CG = 327.18 inches ™ * *
TAGCORE | w10 | 20 | 118370 T ESS FUEL TO DESTINATION 2,000 | 6,687.20
9. LANDING WEIGHT " * '
Ié}é}%%H 172.09. Do!ngtt eﬁge_;!ograxlmlém landing *
welght of 18,700 pounds,
CENTER * Airplane CG = 326.38 inches * * * | 18,000 58,749
o OSET 87541 " Aiplane CG = MOMENTI00 ., x 100
NAV CHART | 158.10 40 63.24 ** Totals must be within approved weight and center-of-
CASE gravity limits. 1tIs the responsibility of the oparator to
ensure that the alrplane s loaded properly. The Basic
Empty Welght CG is noted on the Airplane Welghing Form.
CABINET If the alrplane has been altered, refer to the Welght and
CONTENTS Balance Record for information.
PAYLOAD 1,840 4,872 |*** Enterthe Center-of-Gravity Limits Envelope Graph to verify
{Sub-total) alrplane is loaded within approved limits.
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FUEL LOADING WEIGHT AND MOMENT TABLE

g 48

WEIGHT MOMENT WEIGHT MOMEN /100ARM|
(POUNDS) 100ARM (POUNDS) VARIES(INCH- -
VARIES(INCH- POUNDS)
: POUNDS)
100 347.51 3500 11442.15
200 695.02 3600 11769.66
300 1030.04 3700 12097.61
400 1356.72 3800 12425.61
500 1687.35 3900 12753.67
600 2014.57 4000 13081.78
700 2338.36 4100 13410.41
800 2658.73 4200 13739.12
900 2983.62 4300 14067.91
1000 3306.85 4400 14396.77
1100 3628.42 4500 14726.26
1200 3948.34 4600 15055.84
1300 4272.49 4700 15385.53
1400 4595.89 4800 15715.32
1500 4918.53 4900 16046.52
1600 5240.43 5000 16377.88
1700 - 5565.39 5100 16709.40
1800 5890.05 5200 17041.07
1900 6214.40 5300 17374.80
2000 6538.46 5400 17708.76
2100 6864.94 5500 18042.94
2200 7191.38 5600 18377.36
2300 7517.77 5700 18712.41
2400 7844.12 5800 19047.71
2500 8170.98 5900 19383.26
2600 8497.84 6000 19719.04
2700 8824.70 6100 20054.19
2800 9151.56 6200 20389.55
2900 9478.60 6300 20725.12
3000 9805.65 6400 21060.91
3100 10132.72 6500 21396.48
3200 10459.80 6600 21732.25
3300 10787.22 6700 22067.29
3400 11114.67 6790 22369.55
NOTE
FUEL WEIGHT BASED ON
6.75 POUNDS PER GALLON
Figure 4-4

MODEL 560XL

56XOM-05



























































































































































































































































































































