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1. WEIGHT & BALANCE
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PA-32R-301 |Serial Number 3246223 Registration Number N3101Q | Page Number
s 3,‘8? Weight Change Ié:lnxg:;? %Vl;a ;11:;
Date Z. | Description of Article 32z
E or Modification 3 E Wt. Arm Moment | Wt. | Moment
= <2 | @) | (n) /100 (Lb.) /100
07/08/04 As licensed 2412.4
BJoS/13|  |Rriche Weighing 2us7.393| 84, 47| 208720.7% 2487 395|208120 774
108/ 15| 186 | Flying hooss covuler | + | 0,330 G4.05| 2176 |2us8.33 lak101 25
20 aout 2015
Basic Empty Weight 2458.33 Ibs
Moment: 208141.85 Ibs * in
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1. Loading form

%

Arm Aft
Weight Datum Moment
. (Lbs) (Inches) (In-Lbs)
Basic Empty Weight
Pilot and Front Passenger 85.5
Passengers
(Center Seats) 119.1
Passengers (Rear Secats) 157.6
Fuel (102 Gallon Maximum) 94.0
Baggage (Forward) (100 Lb. Limit) 42.0
Baggage (Aft) (100 Lb. Limit) 178.7
Ramp Weight (3615 Lbs. Max.)
Fuel Allowance for Engine
Start, Taxi & Runup -15.0 94.0 -1410

Take-off Weight (3600 Lbs. Max.)

W&B computation method

2. C.G. Range & Weight

00000

00000




Example 1 : Question

1 Pilot 80 kg
1F.l 95 kg
Fuel 85 USG
Bagage front 0 kg
Bagage rear 15 kg

=>» Please fill-in the W&B sheet.
=» Draw the necessary conclusion(s).



1. Loading form

%

Example 1 : Solution

2. C.G. Range & Weight

. Arm Aft
Weight Datum Moment 3600 LBS. MAX. GROSS wT. 91 92 93 94 95 .
’ (Lbs) Caches) | (n-lbs) WEIGHT VS C.G. ENVELOPE 22 gﬂ, / / / / -
Basic Empty Weight 2458.3 84.7 208141 8 5’:6: [ P 3400
Pilot and Front Passenger 385 85.5 32917 M f / / / / -
Passengers ’ -3200-
(Center Seats) 01 mnoa 0 °7< \ \ \ / / / / / .
Passengers (Rear Secats) 0 157.6 0 - 3000
Fuel (102 Gallon Maximum) 85 USG 510 94.0 47940 A \ \ \ (%zero uel C.5. 403#0'{ / / =
Baggage (Forward) (100 Lb. Limit) 0 420 0 81 2800
Baggage (Aft) (100 Lb. Limit) 33 178.7 5897 00 /\ \ \ \ \ \ / / / / [.’:’.’ =
Ramp Weight (3615 Lbs. Max.) 3386.3 87.1 1294896 3 /2600 -
Fuel Allowance for Engine ' :7<\\ \ \ \\ \ I / / / /'.: g
Start, Taxi & Runup -15.0 94.0 -1410 |7 =7 2400~
Take-off Weight (3600 Lbs. Max.) 3371.7 | 871 1293486 ‘\\\\ \ \\ \ \ / / / / / § —
-\ = 2200+
Zero fuel weight 2876.3  85.9 246956| % \ \ \ / g
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C.G. LOCATION (INCHES AFT DATUM)




Example 1 : Conclusions
metewt”

1. With just two people onboard, the fuel
quantity is limited, also by the C.G. location.

2. In that configuration, use only the aft bagage
compartment to maintain C.G. within limits.

3. Burning fuel will bring the C.G. position
slightly forward.



Example 2 : Question

1 Pilot 80 kg

1 Front pax 80 kg

2 Center pax 130 kg
2 Rear pax 90 kg
Fuel ?2? USG
Bagage front 15 kg
Bagage rear 20 kg

=>» Please fill-in the W&B sheet
= Determine how much fuel you can take
=» Draw the necessary conclusion(s).



Example 2 : Solution

2. C.G. Range & Weight

%

1. Loading form |

. Arm Aft

Weight Datum Moment 3600 LBS. MAX. GROSS wT. 91 92 93 98 95 ..,
’ (k) (nshes) (in-Lbe) WEIGHT VS C.G. ENVELOPE > 'ﬂ, / T?bFf .G/ ostion]
Basic Empty Weight 2458.3 84.7 208141 ar}/ = 3400
Pilot and Front Passenger 352 85.5 30096 o B3 A / / ze/o f%el %G. position
Passengers -3200—
(Center Seats) 286 | 1j9; | 34063 °7< \ \ \ / / / / / -
Passengers (Rear Scats) 198 157.6 31205 62 3000 -
Fuel (102 Gallon Maximum) 40 USG 240 94.0 22560 A \ \ \ \ l / / / / -
Baggage (Forward) (100 Lb. Limit) 44 42.0 1848 81 2800 -
Baggage (Aft) (100 Lb. Limit) 33 178.7 5897 ao/\ \ \\ \ \ / / / / /&’ —
Ramp Weight (3615 Lbs. Max.) 36113 | 924 1333809 5 2600
Fuel Allowance for Engine ' :7<\\ \ \ \\ \ / / / / /'.; G 7
Start, Taxi & Runup -15.0 94.0 -1410 |’ =7 2400-
Take-off Weight (3600 Lbs. Max.) 3596.3 92.8 1333903 ‘\\\\ \ \\ \ \ / / / / / s -
=\ = 2200+
Zero fuel weight 3371.3  92.3 309840| %) \\\\\\ \ \ / / /// £ _
W=
78 80 B2 84 86 88 90 92 94 1800

C.G. LOCATION (INCHES AFT DATUM)




Example 2 : Conclusions
metewt”

1. With those given pax weights, you can take a
maximum of 40 USG of fuel, which means a
bare 2.5 h of flight (1.5 + reserve...)

2. Those pax weight correspond typically to 2
men, 2 women & 2 kids, with little bagage...

3. Balance will be quite aft. But moving load
more forward will quickly limit TKOF weight.
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Example 3 : Question

1 Pilot 90 kg

1 Front pax 90 kg
No center pax 0 kg

2 Rear pax 170 kg
Fuel ?2? USG
Bagage front 15 kg
Bagage rear 15 kg

=>» Please fill-in the W&B sheet
= Determine how much fuel you can take
=» Draw the necessary conclusion(s).
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1. Loading form

Example 3 : Solution

Do NOT sit the rear pax in the center row :
the C.G. position would be outside of
the envelope !

2. C.G. Rahge & Weight

%

, Arm Aft - \P
Weight Datum Moment 3600 LBS. MAX. GROSS l&é 192 oaou % 0
_ (Lbs) (Inches) (In-Lbs) Kf %.G /position_

WEIGHT VS C.G. ENVELOPE

Basic Empty Weight 2458.3 84.7 1208141 3400
Pilot and Front Passenger 396 85.5 33858 Z =
Passengers € pos'.t'é’{bq-
(Center Seats) 0 119.1 0 v
Passengers (Rear Secats) 374 157.6 58942 - 3000
Fuel (102 Gallon Maximum)50 USG 300 94.0 28200 A \ \ \ -
Baggage (Forward) (100 Lb. Limit) 33 42.0 1386 81 2800 -
Baggage (Aft) (100 Lb. Limit) 33 178.7 5897 00 /\ \ \ \ \ E’ -
Ramp Weight (3615 Lbs. Max.) 3594.3 93.6 | 336425 3 /2600 -
Fuel Allowance for Engine ' :7<\ \ \ \ \ /',; @
Start, Taxi & Runup -15.0 94.0 -1410 |” = 2400
Take-off Weight (3600 Lbs. Max.) 3579.3 93.6 { 335015 \ s -
= 2200+
Zero fuel weight 3294.3  93.6 306815 \ \ \ \ \ g

78 80 82 84 B6 88 S0 92 94
C.G. LOCATION (INCHES AFT DATUM)

1800 —




Example 3 : Conclusions
metewt”

1. You can take 50 USG of fuel

2. Plane will be centered very aft

3. Do NOT site the rear pax in the center rows:
This would bring the C.G. of the A/C outside
of the acceptable envelope.
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2. TKOF PERFORMANCE
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Conditions:

LSGL
OAT
MTOW
Wind
Flaps
Power
V rotate
V (50ft)

1. Normal procedure TKOF

2’000 ft, paved, flat, dry RWY
30°C

3600 Ibs

calm

zero — retracted.

Full, 2700 rpm

86 kts

86 kts

=» Compute the ground roll
= Compute the TKOF distance (>50ft)
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1. Normal procedure TKOF
Ground roll

EXAMPLE:
ASSOCIATED CONDITIONS: NORMAL PROCEDURE S‘Zﬁ?ﬁé‘ﬁm DE: 1200FT
2700 RPM AND FULL THROTTLE TAKEOFF GROSS WEIGHT: 3480 LBS
BEFORE BRAKE RELEASE WIND: 10 KNOT HEADWIND
FLAPS 0 DEGREES GROUND ROLL TAKE OFF GROUND ROLL: 2186 FT,

PAVED, LEVEL, DRY RUNWAY LIFTOFF SPEED: 86 KIAS

— , " 8000
|_[WT.LBS. |LIFT OFF SPEED ;
| KIAS +
113600 88
113500 86 ’ 7000
{13400 85 / A N
{13300 84 ™S NG
~13200 82 4 a N
13100 81 QT ~ Z - Ny 6000 .
L § ) = 2N
A < !
y. 3 . g “71 - 'j
— PE’—‘ - N 5000 ol
7 ‘, -l . rd
) é 2 a
B Z z — . 4000 3
7 ‘ ST 2
» > — i ~] g U]
“ . 0 o ’2000FT /976 m
B L B i 3200 T / 976
A . 4 LU
aaal L el | — X
" \*4 I~ - = - - - <
-l u R -":!. -
~Tauy - A r [T 2000
9 g _— = [
S =
1000
]
) 0

-40-30-20-10 0 10 20 (30) 40 a5 34 33 32 31 (o) 5 10 15
QOAT-C© WEIGHT + 100 - LB8S . WIND COMP'TS - KTS



1. Normal procedure TKOF
Distance over 50ft

r— EXAMPLE:
ASSOCIATED CONDITIONS: NORMAL PROCEDURE gﬁ:sslgﬁjn TUDE: 1200FT
2700 RPM AND FULL THROTTLE TAKEOFF GROSS WEIGHT: 3480 LBS
BEFORE BRAKE RELEASE WIND: 10 KNOT HEADWIND
FLAPS 0 DEGREES PERFORMANCE TAKE OFF DISTANCE: 2598 FT.
Z PAVED, LEVEL, DRY RUNWAY LIFTOFF/BARRIER SPEED: 86 /86 KIAS
o | 1 1 ] 10000
_J 1 1 1 A
| WT. LBS. TAKE OFF SPEED KIAS
g — LIFTOFF ~ BARRIER *
- —1]3600 88 88 ; 9000
g 113500 86 86 —
= —13400 85 85 7 E
o | 113300 84 84 - 8000
A —]3200 B2 82 7 o
o5 113100 81 81 / ] ., ~; %
o 5 N E ] ] 7000 &
=) — [~ - m
5 : EES==SCI:
- - - g 6000 g
N - g .
% b - < &
= Q — - H : -E-j\ - 5000 B
% \ 2 - g
— I\ 1S Z ] ~=rd 4000
e o) D - ‘a&i ) B
E = = - = 3'800 FT /1158 m
. 2 3000 &
i 0 > ‘l w
g = it = 2000 £
2 Sin TAIL
a ol i 1000
= T
— 0
-40-30-20 -10 O 10 20 (20) 40 35 84 33 32 31 @) 5 10 15 18

OAT-CO WEIGHT + 100 - LBS WIND COMP'TS - KTS



Conditions:

LSGL
OAT
MTOW
Wind
Flaps
Power
V rotate
V (50ft)

2. Maximum effort TKOF

2’000 ft, paved, flat, dry RWY
30°C

3’600 Ibs

calm

2—-25°

Full, 2700 rpm

72 kts

77 kts

=» Compute the ground roll
= Compute the TKOF distance (>50ft)
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2. Maximum Effort TKOF
Ground roll

MAXIMUM EFFORT  FXAMPLE:

ASSOCIATED CONDITIONS: PRESS ALTITUDE: 1200 FT
2700 RPM AND FULL THROTTLE . TAKEOFF gg‘gsg;gmm I
EFORE BRAKE RELEASE .
FL?RPS 25 DEGREES ’ GROUND ROLL WIND: 10 KNOT HEADWIND
PAVED, LEVEL, DRY RUNWAY o TAKE OFF GROUND ROLL 1186 FT, -
FLAPS 25 LIFTOFF SPEED: 66.5 KIAS 5000
WT. LBS. |LIFT OFF SPEED l'
KIAS 7
3600 7 ;
3500 7 K
3400 70 i
3300 69 g 4000
3200 68 ) .
3100 67 D C
/ fo— 2 ]
v, h E -~ ™
)4 g T = | 4 N g
y . o @
4 & T 8T P 3000 g
E P ———) m V| =2
W p. Z 4 Q
A 8 =l SE ™~ &
A3 o
/, - | ﬁ . g — % - ’ S %
A+ |aoho \ /’/ i BT 2,000 W
AT LA =g 1°800 ET / 549 m
/ o 4
_+"160p0 = - - a
/4000"/': | » IR s TR ) ----;-: \N
GT2r —é-’ H L ‘
SL ! 1 " TAILWVIND
) # =
J‘[ ) HEADWIND
I ! 0 20
-40-30-20-10 0 10 20 40 35 34 33 32 3 (o 5 10 15

OAT-C© WEIGHT + 100 - LBS WIND COMP'TS - KTS



2. Maximum Effort TKOF
Distance over 50ft

EXAMPLE:
PRESS ALTITUDE: 1200 FT
ASSOCIATED CONDITIONS: MAXIMUM EFF ORT OAT: 16°C
2700 RPM AND FULL THROTTLE TAKEOFF GROSS WEIGHT: 3480 LBS
BEFORE BRAKE RELEASE WIND: 10 KNOT HEADWIND
FLAPS 25 DEGREES o PERFORMANCE TAKE OFF DISTANCE: 1734 FT,
PAVED, LEVEL, DRY RUNWAY LIFTOFF/ BARRIER SPEED: 71/76 KIAS
T T T 1T 6000
WT, LBS. [TAKE OFF SPEED KIAS 1 .
LIFTOFE_| BARRIER g
3600 72 77 ,'
3500 7 76 :
3400 70 75
3300 69 74 N 5000
3200 68 72 A N
3100 67 7 AN
- d /1 q N E 1, k
y, Q '
L g o 4000 -
1SA| A d I N o}
,/, 4 % E » v’ ~ -
A W Y, (=)
o \ P d B o _ m 1, %
— — S Ha 3000 3
& Bobo| 1A A ] &
= T T & 2’600
A ) I o
. U L] I o o —— - . 4 W
: 2000
e $~ Ll K T ----»‘_ : %
L~ 1 - T =
2000 et :
1 ' TAILWVIND
]
- i 1000
1 HERDWIND
¥ ] |
)
¥ X ' 0
-40-30-20-10 O 10 20 [30) 40 3 84 33 32 3 (0] 5 10 15

OAT-CO WEIGHT + 100 - LBS WIND COMP'TS - KTS

FT/793 m
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1. TKOF Summary

Normal Maximum Difference
procedure effort
Ground roll 976 m 549 m + 78%
TKOF Distance over 1’158 m 793 m + 46%

50ft
1. Normal procedure ground roll exceed LSGL RWY length:

Not possible !!

2. Huge increase in distance without flaps !

22



3. LANDING PERFORMANCE
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Landing performance

Conditions:

LSGL 2’000 ft, paved, flat, dry RWY
OAT 30°C

MTOW 3’600 lbs

Wind calm

Flaps Full — 40°

Power Full, 2700 rpm

Full stall touch down
Maximum braking

=» Compute the LDG ground roll
=» Compute the LDG distance (>50ft)
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Landing distance over 50ft

PA-32R-301

[ 1 Il 4+ . : Ll v rL t ;l_‘ E 4
et LANDING PERFORMANCE amssssasass azaa=zs NN
v e wwan - :
—-+ ASSOCIATED CONDITIONS: amE e
s ' WING FLAPS 40°, POWER OFF, o . -
- PAVED, LEVEL DRY RUNWAY . —— N o mm T
. FULL STALL TOUCH DOWN 11 IS aBasEaaE i nusan ) a Nu D
14 MAXIMUM BRAKING : - ‘ -
e - APPROACH SPEED KIAS st +
4t LANDING GEAR EXTENDED 80 79 78 77 76 M Qr ass .
i I e T R L
- \:0€' l L4 1 TL 1 1 ‘L‘Av-l' 1
! X I c
A :;?\@P«.‘ ‘ (X <8 raee } 1 : - - T W
g Snanmar s C H - 58 ie
€200 (@) : ' & =2 1800
f"??‘ 1\000 -hi AT 5 : I - 1T -+ +f i 40@ ~ <
b : a1 @_I : : 1 A s @
T ; . D ™t 4 .
e AT Sisiass , - 1°680 FT /512 m
Tt » + 3 14 . - H 1 o
> ' - . D
j DDQ . e » } } LAl 1 11600 m
14l 1 H «ms T . |
+ 6() H1 g l;‘
i B Cime e Snat s
-4 ¥ n D ™ B O
2000 + = + : = rg 1 LL
e ol 103 - - =N R 1400 O
b Q Q =
Example: . = i - (2]
Destination pressure altitude: 400 . 1 ® " N [a)
Destination O.A.T.: 24°C _ H+- L w '+ 1200 O
Landing weight 3300 Ibs: approach speed 79 KIAS HH> : o z
Wind: 5 Knots-(headwind) + - T 5 %
Landing distance: 1460 ft. e ﬁ 2 w T <
Ui o CTTTTTITTITTL : [F} : 1 — o B A 1000 25
-40 -30 -20 -10 0 10 20 (30| 40 3600 | 3400 3200 3000 2800 2600 o] 5 10 15

OUTSIDE AIR TEMPERATURE-"C WEIGHT - POUNDS WIND COMPONENT - KTS



Landing roll

LANDING GROUND ROLL
ASSOCIATED CONDITIONS: )
WING FLAPS 40°, POWER OFF,PAVED LEVEL DRY RUNWAY
FULL STALL TOUCHDOWN, MAXIMUM BRAKING
LANDING GEAR EXTENDED
) 2
= 3 Q
8 o g‘e 1000
c At " 8 S £
R ! 1
nus vg_ﬁssl\’ ) R w ul,; Shh ull
A= D z 2z 24, O
4000 AR N = . SR "40» 800 2
! e - . £ Ia,
2009 N Sl i $ 740 FT /226 m
6000 - - = H ~~ 1 -~ Jz 1y 3
“0000 : - ] ‘& _h. i : c00 al
2! ue = = «
EVEL =
[SERrr 828 i 1 2
Example: I - g
Destination pressure altitude: 400 ft. i u [+
Destination O.A.T.: 24°C 400 (G}
Landing weight 3300 Ibs, y i S
Wind: 5 knots (headwind) = i I c
Landing Ground Roll: 600 ft. N I 2
i } !
iRussuswsamsansEnuss 3 f i 2086
.40 -30 -20 10 0 10 20 (30| 40 3600|3400 3200 3000 2800 2600 o] 5 10 15

OUTSIDE AIR TEMPERATURE — °C WEIGHT — POUNDS WIND COMPONENT — KTS.
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