SECTION 6
POH/AFM

WEIGHT AND BALANCE 

POH/AFM
SECTION 6


WEIGHT AND BALANCE

TABLE OF CONTENTS

SECTION 6

WEIGHT AND BALANCE

Paragraph
Page
6-16
WEIGHT AND BALANCE

6.1
INTRODUCTION
6-1
6.2
PERTINENT INFORMATION FOR WEIGHT AND BALANCE
6-2
6.2.1
TERMINOLOGY
6-3
6.3
WEIGHING PROCEDURES
6-5
6.3.1
PREPARATION
6-5
6.3.2
LEVELING
6-6
6.3.3
WEIGHING
6-8
6.4
WEIGHT AND BALANCE DATA AND RECORD
6-11
6.5
WEIGHT AND BALANCE DETERMINATION FOR FLIGHT
6-15
6.6
SAMPLE WEIGHT AND BALANCE CALCULATION
6-18


INTENTIONALLY LEFT BLANK

6 WEIGHT AND BALANCE

6.1 INTRODUCTION

This section provides two very important pieces of information. Section 6.3 describes the methods for determining the empty weight of the aircraft and the position of the center of gravity relative to the datum. Section 6.5 supplies the information necessary to calculate the takeoff weight and the position of the center of gravity for a given flight. An example is provided in paragraph 6.6.

Weight and balance limits are important for two reasons: 

· The structure was designed for a certain maximum weight.

· Weight and center of gravity affect both the performance, stability, and control characteristics, particularly in stall and spin recovery.

The aircraft will only attain the performance and exhibit the handling characteristics used for certification if it is flown with the center of gravity within the approved range. An overloaded aircraft will not take off, climb, or cruise as well as a properly loaded one. The center of gravity is a determining factor in flight characteristics. If the CG is too far forward, the aircraft will require high stick forces for control and increases the risk of nosing over on the ground. If the CG is too far aft, the aircraft may pitch up during climb. Longitudinal and directional stability will be reduced. This can lead to inadvertent stalls and even spins. Spin recovery will become more difficult, if not impossible.
The aircraft will perform as intended when it is properly loaded. 

6.2 PERTINENT INFORMATION FOR WEIGHT AND BALANCE

Position of datum
________ inches ahead of 


wing leading edge

Maximum gross weight (wheels or skis)
________ lbs
Maximum gross weight (floats) 
________ lbs

Forward CG Limits

At ________ lbs
_______ inches aft of datum

At ________ lbs or less
______ inches aft of datum



(Straight line variation between points given)

Aft CG Limit (at all weights)
_______ inches aft of datum
Note that the aircraft can be equipped with different propellers and tires. These will affect weight and balance and performance.

TERMINOLOGY
Arm
The horizontal distance from the reference datum to the center of gravity (CG) of an item.

Basic Empty Weight
Standard empty weight plus optional equipment.

Center of gravity (CG)
The point at which an aircraft or an item of equipment would balance if suspended. Its distance from the reference datum is found by dividing the total moment by the total weight.

CG Arm
The arm obtained by adding the airplane’s individual moments and dividing the sum by the total weight.

CG Limits
The extreme center of gravity limits within which the aircraft must be operated at a given weight.

Datum
An imaginary vertical plane from which all horizontal distances are measured for balance purposes.

Moment
The product of the weight of an item multiplied by its arm.

Maximum Takeoff Weight 
Maximum weight approved for the start of the takeoff run.

Standard Empty Weight
Weight of a standard airplane, including unusable fuel, full operating fluids and oil.
Unusable fuel
The quantity of fuel at which the first evidence of malfunctioning occurs under the most adverse fuel feed condition.

Useful load
Difference between takeoff weight and basic empty weight.

6.3 WEIGHING PROCEDURES

This procedure is to be followed for weighing the landplane.
6.3.1 PREPARATION

Make sure that all of the equipment listed in the Aircraft Equipment List (Section 6.4) is installed and is in the proper location.

1. Remove any items not listed on the Aircraft Equipment List (such as rags, charts, tools, etc.).

2. Clean the aircraft to remove excess dirt and grease.

3. Remove the fuel from the aircraft. This may be accomplished by opening the fuel drains until all remaining fuel is drained. 

4. Check that the oil is at the recommended level.

5. Position the pilot’s seat in the mid-range position. Retract the flaps, place all controls in neutral, and close the door and windows.

6. Place the aircraft in a hangar with the doors closed where the wind will not affect the readings of the scales.

6.3.2 LEVELING

Have a set of calibrated weighing scales available. The range should be 1000 lbs for each main and 250 lbs for the tail. Zero the scales or record the tare, as appropriate.

1. Place the aircraft approximately in a flight level attitude by supporting the tail wheel on a bench.

2. Place the aircraft on the calibrated weighing scales. 

3. Level the aircraft as follows:

· Place a spirit level on the open door edge as shown in Figure 6‑1. Lower or raise the tail until the aircraft is level. If necessary, this may be accomplished by letting air out of the tires.
· Place the level on the upper forward cross tube located in the cabin just behind the windshield, as shown in Figure 6-2.  Center the bubble to level the wings.
[image: image1.jpg]



Figure 6‑1 Leveling the Aircraft

[image: image2.jpg]



Figure 6‑2 Leveling the Aircraft

6.3.3 WEIGHING

1. Once the aircraft has been leveled, record the weight on the main wheels and the tailwheel.
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Figure 6‑3 Standard Aircraft Geometry

* 59.50 for aircraft equipped with 3X3 landing gear.

Standard Aircraft CG Calculation:
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3X3 Landing Gear Equipped Aircraft CG Calculation:
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Where:

CG Arm 
=
Distance from the datum to the center of gravity (in inches)

W 
=
Total weight of the aircraft

Wm
= 
Sum of the weight on both main wheels

Wt
= 
Weight on the tailwheel
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6.4 WEIGHT AND BALANCE DATA AND RECORD

Table 6‑1 shows the following information at the time when the aircraft was licensed at the factory:

· Basic empty Weight

· Center of Gravity

· Useful Load

Aircraft Serial Number:
 



Registration Number:
 



Date:




	Basic empty weight (lbs)
	Arm

(inches)
	Moment

(in∙lbs)

	
	
	


Table 6‑1 Basic Empty Weight

Useful load = Maximum takeoff weight- Basic empty weight

= __________ –  


=   

  lbs
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Table 6-2 Weight and Balance Record
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6.5 WEIGHT AND BALANCE DETERMINATION FOR FLIGHT

In order to calculate the weight and balance of the aircraft: 

1. Insert the respective loads in Table 6-3 or 6-4.

2. Multiply each load by its respective arm and note the moment.

3. Add the loads to calculate the takeoff weight

4. Add the moments to compute the total moment.

5. Divide the moment by the takeoff weight. This is the final position of the center of gravity.

6. Plot the point on Figure 6-4. If it is within the weight and balance envelope, the aircraft is within the approved envelope.

	
	
	
	

	Item
	Weight (lbs)
	Moment Arm (in)
	Moment (in∙lbs)

	Aircraft Empty
	 
	 
	 

	Fuel
	 
	83.90
	 

	Pilot
	 
	71.40
	 

	Passenger
	 
	96.08
	 

	Forward Cargo Compartment (100 lb max)
	 
	110.40
	 

	Cargo Shelf Compartment (20 lb max)
	 
	134.40
	 

	TOTAL
	 
	 
	 

	CG Station:
	 
	
	


Table 6‑3 Weight and Balance Loading Form

	Item
	Weight (lbs)
	Moment Arm (in)
	Moment (in∙lbs)

	Aircraft Empty
	 
	 
	 

	Fuel
	 
	83.90
	 

	Pilot
	 
	71.40
	 

	Passenger
	 
	96.08
	 

	Forward Cargo Compartment (100 lb max)
	
	110.40
	

	Extended Cargo Compartment (60 lb max)
	 
	138.40
	 

	TOTAL
	 
	 
	 

	CG Station:
	 
	
	


Table 6‑4 Weight and Balance Loading Form
Extended Cargo Compartment
[image: image7.wmf]
6.6  SAMPLE WEIGHT AND BALANCE CALCULATION

This section will provide a sample weight and balance calculation using the methods given in paragraph 6.5.


[image: image8.emf]Item Weight (lbs)

Moment 

Arm (in)

Moment 

(in∙lbs)

Aircraft Empty 883 72.28 63825.5

Fuel 120 83.90 10068.0

Pilot 170 71.40 12138.0

Passenger 130 96.08 12490.4

Forward Cargo Compartment (100 lb max) 12 110.40 1324.8

Cargo Shelf Compartment (20 lb max) 0 134.40 0.0

TOTAL 1315 99846.7

CG Station: 75.9


Table 6‑5 Sample Weight and Balance
[image: image9.wmf]
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Figure � STYLEREF 1 \s �6��� SEQ Figure \* ARABIC \s 1 �4� Weight and Balance Envelope
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Figure � STYLEREF 1 \s �6��� SEQ Figure \* ARABIC \s 1 �5� Sample CG Location
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CG Envelope

		70.5		75.9405993307

		70.5

		73

		78.5

		78.5



Inches Aft of Datum

Weight (lb)

70.5" at 1000 lbs

70.5" at 1100 lbs

73.0" at 1320 lbs

78.5" at 1320 lbs

78.5" at 1000 lbs

Sample CG Position

1000

1314.8

1100

1320

1320

1000



CG Excursion Diagram

		CG Excursion Diagram Corner Definition

		Inches Aft of Datum		Weight (lbs)

		70.5		1000

		70.5		1100

		73		1320

		78.5		1320

		78.5		1000
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		Item		Weight (lbs)		Moment Arm (in)		Moment (in∙lbs)

		Aircraft Empty		883		72.28		63825.5

		Fuel		120		83.90		10068.0

		Pilot		170		71.40		12138.0

		Passenger		130		96.08		12490.4

		Forward Cargo Compartment (100 lb max)		12		110.40		1324.8

		Cargo Shelf Compartment (20 lb max)		0		134.40		0.0

		TOTAL		1315				99846.7

		CG Station:		75.9
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