Predicting
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Performance

* Speed
 Maneuverability

| oad-carrying capability
» Take-offs

e Landings




Performance Charts

TAKEOFF DISTANCE
CONDITIONS: MAXIMUM WEIGHT 2400 LB

FHaps 10°

Full Throtie Pror 10 Brake Release
Paved Level Runway SHORT FIELD
Zoro Wind

NOTES:

1. Prioe 1o takeof! from feics above 3000 feet elevation, the mixiure shoule be leaned 1o give maxmum RPM in a full throttie, static runup.

2. Decrease aistances 10°% for each 9 knots headwind. For operation with 1aikving up 20 10 knots, Increase cstances by 10% for each 2 knots.
3. For operation on a dry, grass runway, ncrease dstances by 15% of the “ground roll® fgure.

TAKEOFF . " . : <
SPEED KIAS |PRESS 0°C 10 °C 20°C 30°C 40 °C
WEIGHT ALT
8 FT GRND |TOTALFT |GRND |TOTALFT |GRND | TOTALFT |GHRND |TOTALFTY |GRND | TOTALFT
LFT AT ROLL |[TOCLEAR | ROLL |TOCLEAR | ROLL |TOCLEAR | ROLL |[TOCLEAR | ROLL {TOCLEAR
OFF 50FT FT |50FT OBS FT |S0FTO8S FT 50FT OBS FT |SOFT O8S FT |50FT 088
2400 51 58 SL. 795 1480 RED 1570 925 16885 295 1210 1065 1945
1000 87% 1605 940 1725 1015 1860 1090 2000 1170 2155
2000 980 1770 1035 1910 1115 2060 1200 2220 1290 2385
000 1055 1560 1140 2120 1230 2295 1325 2480 1425 2685
4000 1165 2185 1260 2365 13588 2570 1485 2790 1575 030
5000 1285 2445 1390 2660 1500 2895 1620 J160 1745 3455
6000 1425 2755 1540 3015 18685 3300 1800 3520 1540 3590
7000 1580 340 1710 3450 1850 3805 2000 4220 “ue “u
8000 1755 aBg1s 15905 4015 2080 4480 .- v
2200 45 54 SL. 650 1158 700 1280 750 1375 805 1470 865 1878
1000 710 1310 765 1405 825 1510 BAS 1615 950 1735
2000 780 1440 840 1545 908 1660 8975 1785 1045 1915
3000 855 1545 825 1705 985 1835 1070 1975 1150 2130
4000 545 1750 1020 1890 1100 2040 1180 2200 1270 2375
5000 1040 1945 1125 2108 1210 2275 1305 2485 1405 2665
8000 1150 2170 1240 2355 1340 2555 1445 2775 1555 3020
7000 1270 2440 1375 2855 1485 2890 1808 a1588 1730 3450
BO00 1410 2760 1525 3015 1650 J305 1785 3630 1925 4005
2000 &6 LY SL. 525 970 565 1035 605 1110 650 1185 695 1265
1000 570 1060 815 1138 668 1215 710 1258 765 1385
2000 625 1160 675 1240 725 1330 780 1425 840 1525
3000 650 1270 740 1385 800 1485 860 1570 920 1685
4000 755 1400 ]15 1500 280 1615 045 1735 1015 1865
000 830 1545 900 16860 970 1790 2145 1925 1120 2070
6000 920 1710 990 1845 1070 1990 2405 2145 1235 2315
7000 10158 1500 1095 2055 1180 222% 2ns 2405 1370 2605
R000 1128 21285 1215 2305 1310 2500 1410 2718 1520 2580
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MAXIMUM THRUST CLIMB |
Fuel Used, Speed Schedule
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Factors Affecting
Performance

e Aircraft Weight
e \Winds
e Atmospheric Density

- Pressure, Temperature, Humidity
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Density Altitude

Pressure Temperature Humidity

I T 1+

Aircraft Performance
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Density Altitude

e Pressure altitude (29.92)

* Pressure altitude adjusted for temperature
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DENSITY ALTITUDE CHART
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Takeoff and Landing
Performance
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Factors

e Density Altitude

e Aircraft Weight

e Aircraft Configuration (Flaps)
e Runway Gradient and Surface

e Surface Winds
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Takeoff speed

at 50 ft oy e
Liftoff -

Standing start Maximum power & M ft

- v

Ground roll >

- Takeoff distance to 50 ft »‘
Paved level dry runway
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Density Altitude

Longer takeoff |\
run required

[Low temp] - e < —— ———fonem
R P e ==

Shorter takeoff
run required

pa

Wednesday, November 28, 12



Increased Weignht

(Same airport, same wind/temp) Higher takeoff speed

(because of higher V)

—
—

. %%: S ash B IS(:ft

Increased weight, e.g. +10% " .{

Slower acceleration

Takeoff distance
increased by 25%
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Flaps

Lift-off point
with flaps

\

Lift-off point
zero flaps
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""" Take-off

with flaps
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MASSACHUSETTS 105

ORANGE MUNI (ORE) 1SE UTC-5(—-4DT) N42°34.20° W72°17.31’ NEW YORK
555 B S2 FUEL 80, 100LL, JETA NOTAM FILE ORE H-101, 11D, 12K, L-33C, 34)
RWY 01-19: HS000X75 (ASPH) S-25 MIRL 0.4%up S IAP

RWY 01: Thid dsplcd 100", Trees.
RWY 19: Thid dsplcd 850'. Trees.
RWY 14-32: H4801X75 (ASPH) S=25 MIRL 0.4% up SE ve9.a
RWY 14: Thid dsplcd 1477'. Trees.
RWY 32: Thid dsplcd 1659'. Trees.
AIRPORT REMARKS: Attended 1300-2200Z%. Parachute Jumping. % ¢ o

Parachute jumping weekends only. ACTIVATE MIRL Rwy 01-19 o
and Run 14=0NTAF AL .

TART AT LW ETE T S T W O — T WS W TNAVE LW VR W W W W § SRl TR

EDGARTOWN

KATAMA AIRPARK (1B2) 2S UTC-5{—-4DT) N41°21.51° W70°31.47’ NEW YORK
18 S2 FUEL 100LL TPA=—1018 (1000) NOTAM FILE BDR
RWY 03-21: 3700X50 (TURF)

- WWW§ W e

RWY 03: Thid dsplcd 245°. Road. RWY 21: Thid dsplcd 300°'. Pole.
RWY 06-24: 2700X50 (TURF)
RWY 06: Thid dsplcd 300'. Road. RWY 24: Road.

RWY 17-35: 2600X50 (TURF)
RWY 17: Thid dsplcd 200°. Building.
AIRPORT REMARKS: Attended May 15-Sep 15 dawn=-dusk. Be aware of hi-speed military jet and heavy helicopter tfc

vicinity of Cape Cod CGAS. Rwy 03 and 21 and 06 and 17 dsplcd thids marked with flush white paving blocks.
COMMUNICATIONS: CTAF/UNICOM 122.8
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Poor Surface

Hard surface, level and dry %
(basis for take-off distance chart) ‘ ﬁgighs{creen
@
50 ft screen
Wet, long grass I height :
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Slopes

screen
height

2% upslope

2% downslope

b - e e e e e e e e e e e e e e e e e .

Downs/opei Le;ve/ Upslope

Take-off distance
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Same Slopes
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HEADWIND COMPONENT — KNOTS
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WIND COMPONENT
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TAKEOFF DISTANCE

EXAMPLE:
ASSOC'ATED COND'T'ONS WEIGHT TAKEOFF SPEED OAT 15 °C (59 OF)
LIFT-OFF S0 FT PRESSURE ALTITUDE 5650 FT
POWER FULL THROTTLE &~
260(:- RPM POUNDS | KNOTS| MPH | KNOTS | MPH TAKEOFF WEIGHT 2950 LB
MIXTURE LEAN TO APPROPRIATE zo- il m e HEADWINDCOMP.  SOKNOTS
FUEL PRESSURE
FLAPS UP 2600 | 63 | 72 | 68 78 ?g?ﬂ"g g%bcs sy 19RET T 6000
LANDING GEAR  RETRACT AFTER POSITIVE 2400 61 | 70 | €6 76 ASOFTOBSTACLE 2300 FT ; § ;
CLIMB ESTABLISHED 2200 % | 67 ] 63 3 TAKEOFF SPEED AT 2
S0 FT 72 KNOTS (83 MPH) A L2
OSSP
F T T TTT @ $
1 L o
w 1 w zZ g Q)
< = o - & &~b F=4000
3 3 i o} AV ikl
z F4s I & & :
1 A3
1 L W AY @ o)
[0 8 [+ 9 :!'f‘ wy. O -
t ,??f" Y ws u 3000
\)Oe T w L @
A\ @ ™ T a Heq
¢ P\ : O“,, .
5\)“-—0-' \SP\ 1 N [
?“es 1Y = + 1 1 : 1
1 1 I T T 2000
’ » HHH 1 1 {
- < " . S amm- : - - + - ‘_;__ : 1. | 1
\0.9:"0‘%0 : . ‘ t i 1 { H 'ﬁ; 1 - : T Fand :
T ..%06%00 - F : ‘ as SHE *edt HEEEE s 1000
1 PN 1 it ] . . EEENEE A  aREE
; 2V S\ L - 11 i % e
$ i 't il IR NS SN
N L - e i S — h—— o — o
T L =
-40 =30 =20 -10 O 10 20 30 40 50 2800 2600 2400 2200 0 10 20 30 O 50
OUTSIDE AIR TEMPERATURE~ °C WEIGHT~POUNDS WIND COMPONENT  OBSTACLE HEIGHT
~KNOTS ~-FEET

-40 =20 0 20 40 60 80 100 120
OUTSIDE AIR TEMPERATURE~ °F
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Landings
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Full flaps,
power off
Maximum

a0 braking

Landing distance
(from 50 ft)
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Density Altitude

‘ - . g ) N TN W\ NN TN > ';:\'-
Shorter landing e NG N\ nger landing |
distance \ distance

°C

o

_/“

—_— Py

Low temp i — . - : — - " el o —— {
Y mp—— = T ey e T
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Increase Weight
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Wind Effects

TAS 60
GS 60

m No wind

=1

Headwind
20 knots

‘ = Tailwind
10 knots
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Slope

\\

Level

\

2% upslope

2% downslope

Upslope | Level : Downslope

Landing distance
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Flaps

High approach speed

w No f|aps S

Low approach speed

Full flap

—
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LANDING DISTANCE

EXAMPLE:
ASSQCIATED CONDITIONS: WEIGHT | SPEED BT -
POWER RETARDED TO MAINTAIN a5 ATSOFT PRESSURE ALTITUDE 3965 FT
900 FT/on FINAL APPROACH  |ZOUNDS | KNOTS| MPH WEIGHT 2814 LB
FLAPS DOWN 2950 70 80 WIND COMPONENT 9.0 KNOTS (HEADWIND)
LANDINGGEAR  DOWN 2800 68 78
GROUND ROLL
RUNWAY PAVED, LEVEL, DRY SURFACE | 2600 | 65 | 75 it e T }‘7’88 g
APPROACH SPEED IAS AS TABULATED 2400 63 72 APPROACH SPEED 68 KNOTS
BRAKING MAXIMUM 2200 | 60 | 69 (78 MPH) ™ 3500
A
11 ) | ) 4 g eo‘ I
1 : : 3 S
- - 135ISEILEESE S GI A 3000
-+ ; . 8BS B - t YG) \0‘8\ '2?/
o-vj-. >;- RER B 4. 44+ % = 3 Lé_l 3 Lé";*'g g}&ln !
.L { : - i ‘ T - :J . . AR =8 _—J é@é f ..
IR R uJ T 3 w | eo 31 w: o 2500
A; 11 1 r% 1 1 4(2):3?5“[ AKWLZ)-
: : e W Tl alhge &
- S O : & ¥ &
4 4 T | tu‘j < " 1 ld.j l 'd-.‘ i 2000
,I : c i o -tH (r J: /
- FEET ' 1 1 1 i ’
aeat“‘“"e s ey i . o L
' T ;PRFSSU + T T - : '&% 1500
1 j Icoiﬂ I - le - — : TS 1 ] "'/4, t L
1 : s’(t:o:"i ?,: 1 : ! ] amEsRasEAmES) + = ,f,é_ i
'""'9';0‘22"5\.' . 1SA = Ssianes 2 ; 31000
I 1 w1 3 aun t !
: z o :
— — 3 ettt —— ; i — assses - 500
T T T T T 1T 1 r T 1
-40 -30 -20 -10 O 10 20 30 40 50 2800 2600 2400 2200 0 10 20 30 O 50
t ~KNOTS ~FEET

AEIE NI SRR E
-40 20 0 20 40 60 80 100 120

OUTSIDE AIR TEMPERATURE~ °F
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: HH LANDING DISTANCE HH TTHE i
: H ASSOCIATED CONDITIONS: HHHH - -
H i [ POWER OFF, FLAPS - 40 ° ITHL I g sinENE
PAVED LEVEL DRY RUNWAY, MAXIMUM BRAKING 11 H
Example: 1] +H4 H { . 1
Destination airport aititude: 2500 fi.  HHH I i T
Destination airport temperature: 24°C [T IT MPHDACH CH SPEED — KIAS 1 1+ HH
Destination airport wind: 0 KTS 83 80 B8 LA T a9 11 1]
Landing Weight: 2179 Ibs. a 45 42 40 Tt a7 1 :
Distance over 50 ft. barrier: 1135 1. 2 THHE e CoWe ekh T hline t T
o : (=) .
Do oysRit: 12 H 1400
1 . M
ESRAREAN To o fams T g :z NG
1] I LT A/ TS TR z S N T
'“I*' i - HH ! 40‘1 N::
:I \'!E."p wi ..._h 3 _._:
el :i t;#ﬂu r \E Fd < 3 1200
P H L e P et T | . SEAYH TN
F 5“ -LI = 1 I | [T E "
L 1 (13 1 I - I
] N ‘i'gl-? e HH 1 aa
mawn s o 1 H : H 1000
] - I b { + n
1] TR ] L T 1T h* 1 -h:-{- H-
It nndy sasgsh T s§a i TR
[ Asugdu T ] 11 1T 1 I
Z i ! PN 800
i S HHEH TR i SN
=1 s HHH e T s .
sals T 111 T i ¥ cONEEE. RN
-1 4 4 et A ek 4441 - L L e mesn 2 11 600
40 -30 -20° 10 0 10 20 30 40 2400 5500 2200 5400 2000 494, 1800 455 O 6 10 16
OUTSIDE AIR TEMP. — © WEIGHT — LBS. WIND — KTS.

LANDING DISTANCE OVER 50 FT. BARRIER — FT.

JONVINHOJI YA

II HOIYAVAM ‘191-87-Vd

§ NOILLDJS

NOILVYOdYO0) LAVIOUIV ¥4iddId



8/28/23

AC91-79B

Table 3-2. Pilot/Operator Runway Condition Assessment Matrix (RCAM)

Assessment Criteria

Control/Braking Assessment Criteria

Deceleration or Directional Reported
Runway Condition Description RwyCC . Braking
Control Observation .
Action
e Dry 6 --- -—-
e Frost
e Wet (includes damp and 1/8 inch . o
depth or less of water) Braking deceleration is
normal for the wheel braking
1/8 Inch (3 mm) Depth or Less of: 5 effort applied AND Good
* Slush directional control is normal.
e Dry Snow
e Wet Snow
-15 °C and Colder Outside Air Braking deceleration OR
] e : Good to
Temperature: 4 directional control is Medium
e Compacted Snow between Good and Medium.
e Slippery When Wet (wet runway)
e Dry Snow or Wet Snow (any depth)
over Compacted Snow Braking deceleration is
Greater Than 1/8 Inch (3 mm) Depth of: noticeably reduced for the
e Dry Snow 3 wheel braking effort applied | Medium
e Wet Snow OR directional control is
Warmer Than -15 °C Qutside Air ISEGEE S N
Temperature:
e Compacted Snow
Greater Than 1/8 Inch (3 mm) Depth of: Braking deceleration OR .
. . Medium
e Water 2 directional control is to Poor
e Slush between Medium and Poor.
Braking deceleration is
significantly reduced for the
e Ice 1 wheel braking effort applied Poor
OR directional control is
significantly reduced.
e Wot Ice Br;aking decelergtion is
e Slush over Ice minimal to n0n§x1stent for .
0 the wheel braking effort Nil
e Water over Compacted Snow applied OR directional

e Dry Snow or Wet Snow over Ice

control is uncertain.




The following factors are multiphers to the unfactored AFM demonstrated landing distances:

5
Runway _ 5
Condition Code 6 Greoved/ smooth 4 3 2 1
PFC
. . Good to : Medium to
Braking Action Diry Good Good Medium Medium Poor Poor
Turbojet, 'F - - -
No Reverse | .67 2.3 2.6 2.8 3.2 4.0 5.1
Turbojet,
7 e ) 71
With Reverse | .67 .92 2.2 2.3 2.5 2.9 34
Turboprop . - -
(see Note) | .67 .92 2.0 2.2 2.4 2.7 2.9
Reciprocating 1.67 2.3 2.6 2.8 3.2 4.0 5.1

Note: These LDFs apply only to turboprops when the AFM provides for a landing
distance credit for the use of ground idle power lever position. Turboprops
without this credit should use the “Turbojet, No Reverse” LDFs.



Climb Performance
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Climbs

e Best Angle of Climb (VX)
e Best Rate of Climb (Vy)
e En Route Climbs
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Climbs

Vx " Vy
Maximum-angle B T AR
4 climb < ] rate climb
Altitude |
gained in a : &
A= e

given time

Distance traveled in a given time
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Cruise Performance
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e Maximum Range

e Maximum Endurance
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Thrust

required
or
Drag
------------- * Minimum drag
' (best L/D speed)
| Velocity (TAS
: Y UIAS) o
A E
Power ,
required :

e Velocity (TAS)
Maximum / \ Maximum
endurance range
speed speed
(speed for (best L/D,
minimum power) minimum drag)
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ANGLE LOAD
OF BANK| FACTOR
¢ n
0 1.0
10° 1.015
30" 1.154
45° 1.414
60" 2.000
70° 2,923
80" 5,747
85" | 11.473
90’ OO

LOAD FACTOR -~ G UNITS

a O N o®©

N WS

LOAD FACTOR CHART

|
R —
O 10 20 30 40 50 60 70 80 90

BANK ANGLE - IN DEGREES



Never exceed speed
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Standard altitude (feet)

24,000
22,000
20,000
18,000
16,000
14,000
12,000
10,000
8,000
6,000
4,000
2,000
Sea level

20 100 110

Indicated airspeed (knots)

120
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