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TERMINOLOGY
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WEIGHT & BALANCE

Basic Empty Weight Airframe,
engine, installed eqmpment &
unusable fuel

Useful Load; Pilot, passengers,
baggage and fuel

Ramp Weight; Basic Empty Weight
+ Useful Load

Takeo{f Weightc Ramp Weight Taxi
Fue

Landing Weight; Takeoff Weight
minus fuel burn.



WEIGHT & BALANCE DOCUMENT

FLIGHT SERVICE
790 West Perimeter Road
Renton, Wa. 98057

Aircraft Weight and Balance Report

Aircraft Data
Rogisiration Number Make Modal Serial Mumber Daie ‘Work Onder
NE193C Cessna 182T 1822072 10/24/2018 180421
Previous Alrcraft Weight And Balance Information
Foepor Superseded Report Daied Fravious Alrcralk Empty Waight Prewious C6 Provious Toal Momaent Lasi nepori was derfved from
2/12/2008 2026.80 38.76 78562 Waeighing [ | Caleulation [X]
Adjustments
Add items Subtract items.
Welght Arm Moment Welght Arm Moment
Fem s n in bs Iem Ibs in in s
0.00 |Wheel Fairing Inst -16.40 | 44.50 -729.80
0.00 0.00 0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
Total Addiions 0.00 0.00 |roti Deductions -16.40 -129.80
Final Computations
Weight Arm Moment
Previous Empty Weight 2026.80 38.76 78562.00
Total Added 0.00 0.00
Total Deducted -16.40 -129.80
Empty Weight and C.G. 2010.40 39.01 78432.20
Summary of Changes
Net weight change from previous report I -16.4 Ibs | Net C_G. change from previous report: .25 Aft
Certification
Signed. Todd Hildebrand, AP 3085715 IA
MOTE: Usefull load, 1089.6




COMUPTATION METHOD
cG.

20119 39.08 78,630.35 Arm .

FUEL (522 max) 402 465  18,693.0

PILOT & FRONTP 380  37.0  14,060.0 37 ) | :l; F;1
REAR PAX(s) 160 740  11,840.0 (32-50) — t ,J —
BAGGAGE A 50 970  4,850.0

BAGGAGE B 20 1160  2,320.0 74 — L Roar )
BAGGAGE C 0 129.0 0 A h—
RAMP WEIGHT  3,023.9 130,393.35 Q7 ll A [
TAXI BURN 100 465  -465.0 116 \ - |!
TAKEOFF WEIGH™ 3,013.9 43.11 129,928.35 124 | |

FUEL BURN 180 465 83700 129 477 —C |

LANDING WEIGHT 2,833.9 42.89 121,558.35 Standard

seating



GRAPH METHOD
Load Moment/1000 (Kilograms - Millimeters)

0 50 100 150 200 250 300 350 400

2,011.9 39.08 78,630.35 550 adcial 250
FUEL (522 max) 402 19,000.0 500 ‘329“?“’(/3:')28) 225
PILOT & FRONT P 380 14,000.0 450 2 555
REAR PAX(S) 160 12,000.0 _ 400 - ol B
BAGGAGE A 50 4,000.0 £ 350 A 150 2
BAGGAGE B 20 2.500.0 i.; 300 /5 . -
BAGGAGE C 0 0 = 20 0 s
RAMP WEIGHT ~ 3,023.9 43.03 130,130.35  § 200 g
TAXI BURN -10.0 -465.0 150 "
TAKEOFF WEIGH™ 3,013.9 43.02 129,665.35 100 : %0
FUEL BURN -180 -8000.0 50 QQHQS S 2
LANDING WEIGHT 2,833.9 42.93 121,665.35 0= r=t==1-0

0O 5 10 15 20 25 30 35
Load Moment/1000 (Pounds - Inches)




CHECK LIMITATIONS
~ CENTER OF GRAVITY MOMENT ENVELOPE

Loaded Airplane Moment/1000 (Kilogram-Millimeters)

( | 2,011.9 39.08 78,630.35 ™ sy B P Py
FUEL (522 max 402 19,000.0 e
PILOT & FRONT P 380 14,000.0 :)zz ___ |.. f;k // ::Z
REAR PAX(s) 160 12,000.0 zo00 b v ame v o g
BAGGAGE A 50 4,000.0 gasoo TR 'A'r/ ¢
BAGGAGE B 20 25000  £7oEErEE e J/ | o
BAGGAGE C 0 0 = nsog’
RAMP WEIGHT ~ 3,023.9 43.03 130,130.35 :—:Zizz rapanoe L 1100 &
TAXI BURN -10.0 -465.0 8 2000 A 1050 3
TAKEOFF WEIGH™ 3,013.9 4311 12966535 ~2° ff ek
FUEL BURN -180 -8000.0 #100) I/{’ i T ok | | o
LANDING WEIGHT 2,833.9 42.93 121,665.35 TZZZ f—-H 9:;
ol B S B

55 65 75 85 95 105 115 125 135 145
Loaded Airplane Moment/1000 Pounds-Inches)




PRACTICE PROBLEM
cG.

2,011.9
FUEL (522 max) 522
PILOT & FRONT P 380
REAR PAX(s) 140
BAGGAGE A 110
BAGGAGE B 0
BAGGAGE C 0
RAMP WEIGHT  3,163.9
TAXI BURN -10.0
TAKEOFF WEIGH™ 3,153.9
FUEL BURN -250

LANDING WEIGHT 2,903.9

39.08
46.5
37.0
74.0
97.0

116.0

129.0

46.5
40.61
46.5
40.07

78,630.35 Arm
24.273.0 a7 (FS) | oI d..
14.060.0 - pilot] Pass)
10,360.0 (32-50) t ,”S J
10,670.0 - ]

74 _L r::aesaé

|I‘ — 'jj
137,993.35 **Q7 ll A [
|
A5 “116 —|—8 |
137,528.35 - 124 | |
-11.625.0 129 134 —C |
125,903.35 Standard

seating




PRACTICE PROBLEM
- CENTER OF GRAVITY MOMENT ENVELOPE

Loaded Airplane Moment/1000 (Kilogram-Millimeters)

2,011.9 39.08 78,630.35 750 950 1150 1350 1550

650 850 1050 1250 1450 1650

FUEL (522 max) 522 465  24,273.0 3200 | - 1450
PILOT & FRONTP 380 37.0  14,060.0 :)zz | ::Z
REAR PAX(S) 140 740  10,360.0 L -
BAGGAGE A 110 970  10,670.0 g ot
BAGGAGE B 0 116.0 ool T F T T mog
BAGGAGE C 0 129.0 g2o00 ok
RAMP WEIGHT  3.163.9 137,993.35 3222 e 1/ /b o}
TAXI BURN 100 465  -465.0 % soco P 10503
TAKEOFF WEIGH™ 3,153.9 40.61 137,528.35 2% ff o s
FUEL BURN -250 465  -11,625.0 =100 I/{’ e 3*43 950
LANDING WEIGHT 2,903.9 40.07 125,903.35 TZZZ / I A
1800 J/ i i

55 65 75 85 95 105 115 125 135 145
Loaded Airplane Moment/1000 Pounds-Inches)




PRACTICE PROBLEM
- CENTER OF GRAVITY MOMENT ENVELOPE

Loaded Airplane Moment/1000 (Kilogram-Millimeters)

20119 39.08 78,630.35 I
FUEL (522 max) 522 46.5  24,273.0 R i i o ot 101 e | e
PILOT& FRONTP 380  37.0  14,060.0 iEEEEEnnEsEEE ARy
REAR PAX(S) 140 740  10,360.0 255 St We'g,h'/fjl i/?’ z:z
BAGGAGE A 50 97.0  5,820.0 gzsoo' """ T | E
BAGGAGE B 0 116.0 - T ]
BAGGAGE C 0 129.0 - o s
RAMP WEIGHT  3,103.9 133,143.35 :—:Zizz opiorue [/ | 1100 &
TAXI BURN -100 465 -465.0 8 2000 HH-HHAH-HHHAH-H 1050 g
TAKEOFF WEIGH™ 3,093.9 42.88 132,678.35 -2oitif /b i+ oS
FUEL BURN 250 | 465 | a1e2s0 Ui /it o
LANDING WEIGHT 2,843.9 4257 121,053.35 TZZZ - e

1800 “J/ e

55 65 75 85 95 105 115 125 135 145
Loaded Airplane Moment/1000 Pounds-Inches)




WEIGHT SHIFT FORMULA

Example l
Weight shiffed = ACG (change of CG)
Total weight ~  Distance weight is shifted
100  ACG
8,000 120
ACG = 15in

The change of CG is added to (or subtracted from when appropriate)
the original CG to determine the new CG:
77 + 1.5 = 78.5 inches aft of datum

The shifting weight proportion formula can also be used to determine
how much weight must be shifted to achieve a particular shift of the CG.
The following problem illustrates a solution of this type.




PRACTICE PROBLEM

2,011.9 39.08 78,630.35 50 = nCG

FUEL (522 max) 522 46,5  24,273.0 3094 32.0

PILOT & FRONTP 380 37.0  14,060.0 _
REAR PAX(s) 140 740  10,360.0 20+3094 x 32=0.521n
BAGGAGE A Co) 970 0

BAGGAGE B 116.0 0

BAGGAGE C (50) 1290 64500

RAMP WEIGHT  3,103.9 133,773.35

TAXI BURN -10.0 46.5 -465.0

TAKEOFF WEIGH™ 3,093.9 43.09 133,308.35

FUEL BURN -250 46.5  -11,625.0

LANDING WEIGH1 2,843.9 42.7/79 121,683.35




AIRCRAFT PERFORMANCE

Density Altitude Demo *Warning graphic video

" NIE s
FLIGHT SERVICE




WIND COMPONENT
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TAKEOFF DISTANCE RGRAPH METHOD
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( Weight Takeoff speed I Associated conditions | | | l L@ J/
3 | 18 | | | & |
pounds Lift “"MPH 50 ft e I Power _|Ful throttle 2,600 rpm | £ | vk
kts kts , Mixture |Lean to appropriate fuel | , | 2,000
2,950 66 76 72 83 | pressure ] il ] | L
2,800 64 74 70 81 || Flaps |Up | | 74 /
2,600 63 72 68 78 | Landing | Retract after positive | 5 1 B 4,000
2,400 61 70 66 76 | gear |climb established | | Yy, i
67 63 | Open | 11 L Pyl
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TAKEOFF DISTANCE RTABLE METHOD

Notes:

A Short Field Technique as specified in Section 4

A Prior to takeoff, the mixture should be leaned
for max power in a full throttle, static ruap.

A Decrease distances 10% for each 9 knots
headwind

A Increase distances by 10% for each 2 knots
tailwind

A For operation on dry grass runway, increase
RAaGOFIryOSa o0é wmp: 27T i




