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KC-10A
SPECIAL RIGHTS LEGEND

THESE DATA AND OR COMPUTER SOFTWARE, FURNISHED UNDER GOVERNMENT CONTRACT
F33700-78-0001 SHALL BE USED ONLY FOR SATISFYING U.S. GOVERNMENT REQUIREMENTS ON

U.S. GOVERNMENT OWNED DC-10 TYPE AIRCRAFT, AND SHALL NOT BE USED, RELEASED OR
DISCLOSED, INWHOLE OR IN PART, FOR ANY OTHER PURPOSE WITHOUT THE EXPRESS WRITTEN
PERMISSION OF THE AIRCRAFT MANUFACTURER. SUCH DATA AND/OR COMPUTER SOFTWARE
SHALL NOT BE USED FOR THE MANUFACTURE OF SPARE PARTS. THIS LEGEND SHALL HAVE
PRECEDENCE OVER ALL OTHER BOEING COMPANY DATA RIGHTS LEGENDS CONTAINED HEREIN. I

All data disclosed herein are subject to the above SPECIAL RIGHTS LEGEND except the Government has
UNLIMITED RIGHTS to a portion of those systems and components listed as indicated by the following
symbols:

@ Indicates that the Government has UNLIMITED RIGHTS to a portion of that line-item.

I Indicates that the Government has UNLIMITED RIGHTS to 100 percent of that line-item.

ATA Chapter Description of Systems to which the Government has UNLIMITED RIGHTS

@ 21-00 Modifications to the Environmental Control System including:

i 21-24 Galley, lavatory, aerial refueling operators (ARO) ventilation, and ARO avionics rack
U 23-00 Modifications to the communications system, including the addition of:

1 23-25 UHF communications system

1 23-25-3 UHF COMM/NAV-50

1 23-26 UHF satellite communications and AFSATCOM

1 23-51 Flight interphone

1 23-53 Secure voice

1 23-55 Iridium phone I
U 25-00 Modifications to the interior, including:

1 25-19 Environmental curtain and crew rest bunks

1 25-21 Seat pallets

i 25-52 Cargo handling system

1 25-58 ARO Compartment Equipment Racks

1 25-90 ARO station in lower aft fuselage

1 25-91 ARO seats
U 28-00 Modifications to the Fuel System, including:

1 28-21 Tank refueling and defueling system, forward and aft fuselage tanks, isolation valve,

and transfer valve

1 28-22-5 Addition of forward and aft fuselage fuel supply tanks

1 28-22-6 Addition of wing tip fuel pumps for tip tank transfer

1 28-25 Fuel shroud drain

1 28-51 Hydraulic alternate supply - auxiliary system for aerial refueling
1 28-52 ARO viewing door actuation

1 28-60 Aerial refueling system

1 28-61 Fuel supply for aerial refueling

1 28-62 Fuel pressure control for aerial refueling

1 28-63 Aerial refueling pump low-pressure control

1 28-64 Aerial refueling offload fuel flow indicator

1 28-65 Refueling scavenging system

1 28-70 Aerial refueling boom installation, boom control system, and boom control unit
1 28-71 Boom mechanical system

1 28-72 Boom flight control and actuation systems

1 28-74 Boom telescopic control and actuation system

1 28-75 Boom position indicator

1 28-76 Aerial refueling signal and voice channel

1 28-77 AR Pilot’s director display and boom marker lighting

1 28-78 Boom stowage and hoist system

1 28-79 Nozzle pneumatic disconnect and indicator system

1 28-81 Aerial refueling hose and drogue installation

1 28-85 Aerial refueling hose and drogue lighting

1 28-86 Boom post FOT&E

1 28-91 Universal aerial refueling receptacle slipway installation (UARRSI)
1 28-95 Aerial refueling receiver lighting and UARRSI lighting

Change 9 SR Legend 1



@ 31-00 Modifications to instruments:
0 31-15 ARO compartment panels including boom operators instrument panel and overhead
ARO instrument panel

u 33-00 Modifications to lighting systems, including:
33-15 ARO refueling display and instrument panels lighting
33-45 Anticollision and rendezvous lights
33-49 Wing lights and fuselage lights
33-49-1 Formation lights
33-49-2 Aerial refueling underbody lights
33-61 ARO instrument and panel lights
ARO compartment lights

OJooogow ooggoodg
w
Y
(©2]
N

i 34-00 Modifications to navigation systems, including:
34-21-4 TACAN radio magnetic indicators
34-54 IFF transponder
34-56 TACAN
34-58 UHF ADF
34-59-1 I-Band beacon
34-59-2 J-Band beacon
a 35-00 Modifications to oxygen systems, including:
0 35-10 Crew oxygen supply system
U 35-20 Passenger oxygen system excluding chemical oxygen generator
@ 36-00 Modifications to the pneumatics systems, including:
0 36-23 Manifold failure detection system
@ 51-00 Structural modifications to the DC-10 to accommodate the above systems and

stations, including:

0 ARO Compartment
0 Forward/aft fuselage tanks
0 UARRSI
0 Attachments for barrier nets
0 Boom installation
0 Drogue installation
O Aerial refueling system
0 Revised aft cg position
i 52-00 Doors
0 52-49 ARO sighting door
0 52-57 ARO compartment door
0 52-60 Crew exit/entry ladder and crew walkways
4 53-00 Fuselage
0 53-54 ARO and boom fairings
@ 56-00 Windows
0 56-44 ARO scanning windows and mirrors

LEGEND:

0 Indicates that the line-item is not applicable.

@ Indicates that the Government has UNLIMITED RIGHTS to a portion of that line-item.

O Indicates that the Government has UNLIMITED RIGHTS to 100 percent of that line-item.

SR Legend 2 Change 2



STATUS PAGE TO 1C-10(K)A-1-1

STATUS PAGE

This page contains a listing of the related Operational and/or Safety Supplements that currently affect the Flight
Manual on the date of this publication.

CURRENT SAFETY AND
OPERATIONAL SUPPLEMENTS DATE SHORT TITLE

SAFETY AND OPERATIONAL
SUPPLEMENTS INCORPORATED DATE SHORT TITLE
IN THISCHANGE

S-28 13 Jul 05 VMcg RCR Correction

RECINDED SAFETY AND
OPERATIONAL SUPPLEMENTS DATE SHORT TITLE

Change 9 Status Page-1/(Status Page-2 Blank)






Scope TO 1C-10(K)A-1-1

SCOPE. This manual along with TO 1C-10(K)A-1 contains the necessary performance data information for
safe and efficient operation of your airplane. These instructions provide you with a general knowledge of the
airplane and its characteristics and specific operating procedures.

Your experience is recognized; therefore, basic flight principles are avoided. Instructions in this
manual are prepared to be understandable by the least experienced crew that can be expected to
operate the airplane. This manual provides the best possible operating instructions under most
circumstances, but it is not a substitute for sound judgment. Multiple emergencies, adverse weather,
terrain, etc. may require a modification of the procedures.

PERMISSIBLE OPERATIONS. The Flight Manual takes a "positive approach" and normally states only
what you can do. Unusual operations or configurations are prohibited unless specifically covered
herein. Clearance from the using command must be obtained before any questionable operation, which
is not specifically permitted in this manual, is attempted.

HOW TO BE ASSURED OF HAVING LATEST DATA. Refer to TO 01-1-3 for a listing of all current
flight manuals, safety supplements, operational supplements, and checklists. Also check the Flight
Manual cover page, the title block of each safety and operational supplement, and all status pages
attached to formal safety and operational supplements. Clear up all discrepancies before flight.

ARRANGEMENT. This manual is divided into fairly independent sections to simplify reading it
straight through or using it as a reference manual. All sections must be read thoroughly and fully
understood for safe and efficient airplane operation.

SAFETY SUPPLEMENTS. Information involving safety will be promptly forwarded to you in a safety
supplement. Urgent information is published in interim safety supplements and transmitted by teletype.
Formal supplements are mailed. The supplement title block and status page (published with formal
supplement only) should be checked to determine the supplement's effect on the manual and other
outstanding supplements.

OPERATIONAL SUPPLEMENTS. Information involving changes to operating procedures will be forwarded
to you by operational supplements. The procedure for handling operational supplements is the same as for
safety supplements.




TO 1C-10(K)A-1-1 Scope

CHECKLISTS. The Flight Manual contains itemized procedures with necessary amplifications. The
checklist contains itemized procedures without the amplification. Primary line items in the Flight
Manual and Checklist are identical. If a formal safety or operational supplement affects your checklist,
the affected checklist page will be attached to the supplement. Retain until superseded.

HOW TO GET PERSONAL COPIES. Each flight crew member is entitled to personal copies of the
Flight Manual, Safety Supplements, Operational Supplements and Checklists. The required quantities
should be ordered before you need them to assure their prompt receipt. Check with your publication
distribution officer - it is his job to fulfill your TO requests. Basically, you must order the required
quantities from the Numerical Index and Requirement Table (NIRT). TO 00-5-1 and 00-5-2 give
detailed information for ordering these publications. Make sure a system is established at your base
to deliver these publications to the flight crews immediately.

MANUAL BINDERS. Looseleaf binders and sectionalized tabs are available for use with your manual. They
are obtained through local purchase procedures and are listed in the Federal Supply Schedule (FSC Group 75,
Office Supplies, Part 1). Check with your local supply personnel for assistance in procuring these items.




Scope TO 1C-10(K)A-1-1

WARNINGS, CAUTIONS, AND NOTES. The following definitions apply to "Warnings", "Cautions", and
"Notes" found throughout the manual.

WARNING |

Operating procedures, techniques, etc., which could result in
personal injury or loss of lifeif not carefully followed.

CAUTION

Operating procedures, techniques, etc., which could result in damage
to equipment if not carefully followed.

NOTE

An operating procedure, technique, etc., which is considered essential
to emphasize.

SHALL, WILL, SHOULD, AND MAY. The following definitions apply to the words shall, will, should, and
may.

SHALL or WILL - Theinstructions or procedure prefaced by shall or will are mandatory.

SHOULD - Normally used to indicate a preferred but
nonmandatory method of accomplishment.

MAY - An acceptable or suggested means of accomplishment.

YOUR RESPONSIBILITY - TO LET US KNOW. Recommended changes to this manual will be submitted as
prescribed in AFI 11-215. Submit AF Form 847, Recommendation for Change of Publication through your
Standardization/Evaluation channels, through 15th AF/DOV, 575 Waldron Street, Travis AFB CA 94535-
2150/or 21st AF/DOV, 1907 Arnold Ave, McGuire AFB NJ 08641-5613, to OC-ALC/LKR, Tinker AFB OK
73145-3018.

Change 4 v/(vi Blank)
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Section |/Introduction

SECTION |
INTRODUCTION
TABLE OF CONTENTS
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Symbols And Definitions ............ i
Chart Explanation ............iii e
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Figure Title
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Conversion - For Mission Planning .......................
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CONVEISION ..t e
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1-10 Cruise Buffet-Onset Boundary - Slats Extended
1-11 Cruise, Buffet-Onset Boundary - Flaps and

SlatsExtended ........... i
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LIST OF CHARTS (Continued)

Figure Title Page
1-12 Stick Shaker Actuation Speeds - Slats Retracted ................ . i 1-19
1-13 Stick Shaker Actuation Speeds - Slats Extended ............ ... i 1-20
1-14 Drag Index Table . ... e 1-21
INTRODUCTION To check applicability to other fuels, refer to the
Limitations Section of TO 1C-10(K)A-1.
The charts in this manual present complete perfor- _
mance information for normal and emergency All charts that present an emergency operation or
operation. Sufficient data are presented for preflight operation with one or two engines inoperative are
and inflight planning of an entire mission. identified by a black slashed border.

The performance data presented in this manual are SYMBOLS AND DEFINITIONS

applicable to the CF6-50C2 engine using Jet A-1 fuel _
| at adensity of 6.7 pounds per gallon. (See figure 1-1.)

1-2 Change 5
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TO 1C-10(K)A-1-1

Symbol Definition Symbol Definition
AlC Air Conditioning DI Drag Index
Accel Acceleration Dist Distance
AEGR All Engine Ground Roll EAS Equivalent Airspeed -
o Calibrated Airspeed
AlL Allowable Limit (N1 Corrected for Compressibility
Setting)
) EFL Equivalant Field Length
Alt Altitude
. ) EGT Exhaust Gas Temperature
A/R Air Refueling
] ) Elev Elevation
ASE Automatic Slat Extension
) Equiv Equivalent
BTMS Brake Temperature Moni-
toring System EXT Extended
Btu/lb British Thermal Units Per °F Degrees Fahrenheit
Pound
FF Fuel Flow
°C Degrees Centigrade .
FL Field Length
CAS Calibrated Airspeed - )
Instrument Reading Cor- FPM, fpm Feet Per Minute
rect_eq for Instrument And FT, ft Feet
Position Error
) g Acceleration Due To
CFCC Correction Factor for Gravit
; . y
Configuration Changes
. . GA Go-Around
CFL Critical Field Length
) GW Gross Weight
CG, cg Center-of-Gravity
. . S H, h Height
CGLW Climb Gradient Limiting
Weight Hg Mercury
CGR Center Gear Retracted HR Hour(s)
CK Check IAS Indicated Airspeed -
) Instrument Reading
Cu Ft Cubic Feet Uncorrected
bDbT Double Dual Tandem ICAO International Civil
Deg Degrees Aviation Organization

Figure 1-1. Symbols and Definitions (Sheet 1)
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Section |/Introduction

Symbol Definition Symbol Definition
IMN Indicated Mach Number MIN, min Minutes
in Inches MLW Maximum Unrestricted
. Landing Weight
ISA International Standard
Atmosphere MPH, mph Miles Per Hour
Kilogram Equals 2.2046 Pounds MTOGW Maximum Takeoff Gross
. . Weight
KCAS Calibrated Airspeed,
Knots NAM Nautical Air Miles
KEAS Equivalent Airspeed, NM Nautical Miles
Knots . .
NM/1000 Nautical Miles Per 1000
KIAS Indicated Airspeed, Knots LB Pounds Of Fuel
Kts Knots %N 1 Percent Of Engine Low-
Pressure Rotor RPM
LAV Lavatory
OAT Outside Air Temperature
LB/HR Pounds per Hour
) OBST HT Obstacle Height
LDG Landing
) o ) OBST Obstacle Distance
Mp Design Diving Speed in DIST
Mach Number
) ) o oCcLwW Obstacle Clearance Limit-
Mmo Maximum Operating Limit ing Weight
Mach Number
) OWBI One Wheel Brake
MAC, mac Mean Aerodynamic Chord Inoperative
MAW Maximum Allowable Weight p Pressure
When Vl = VMCG
) Po Pressure, Standard Atmo-
MAX Maximum sphere At Sea Level
MCL Maximum Climb Thrust PSI Pounds Per Square Inch
MCR Maximum Cruise Thrust PWR Power
MCT Maximum Continuous Thrust RA Runway Available
MEL TO_ 1_C'10(K)A_'1'2 ) RALW Runway Available Limiting
(Minimum Equipment List) Weight
Meter Equals 3.28 Feet

1-4

Figure 1-1. Symbols and Definitions (Sheet 2)
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TO 1C-10(K)A-1-1

Symbol Definition Symbol Definition
R/C Rate of Climb TAS True Airspeed - Equivalent
. . Airspeed Corrected for
RCR Runway Condition Reading Density
R/D Rate of Descent TAT Total Air Temperature
RET Retracted D Touchdown
RL Runway Length TDT Twin Delta Tandem
RPM, rpm Revolution Per Minute Temp Temperature
RSC Runway Surface Condition TO Takeoff
RTO Rejected Takeoff TOGW Takeoff Gross Weight
Rwy Hdg Runway Heading TRT Takeoff Rated Thrust
S Single TSLW Tire Speed Limiting
SAT Static Air Temperature Weight
SBTT Single Belly Twin Tandem T Twin Tandem
SDR Stopping Distance Ratio v Velocity
sID Standard I nstrument VA Design Maneuvering Speed
Departure Vapp Final Approach Speed
Sec Seconds Ve Maximum Cruise Speed
Slug Unit of Force in English VeER Critical Engine Failure
System Speed
SL Sea Level Vp Design Diving Speed
Sq Ft Square Feet VER Flap Retraction Speed
Sq In Square Inches VD Airspeed For Maximum Ra-
ST Single Tandem tio Of Lift To Drag
STD, std Standard VLOF Liftoff Speed
T Twin VMB Maximum Braking Speed
VMBE Maximum Brake Energy

Figure 1-1. Symbols and Definitions (Sheet 3)

Speed
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Section |/Introduction

Symbol Definition Symbol Definition
VMCA Minimum Control Speed Vo Climbout Speed
With One Engine Inoper- )
ative - In Flight wT Weight
VMCG Minimum Control Speed @ At
With One Engine Inoper- A, 8 Increment of Weight,
ative - On Ground (Delta) Airspeed, etc. and Air
VMM Minimum Maneuver Speed Pressure Ratio (P/Po)
VMo Maximum Operating Limit Of Wing Flap Deflection
Speed p (Rho) Air Density, Slugs Per
VMU Minimum Unstick Speed Cubic Foot
VR Rotation Speed o (Sigma) Air Density Ratio (p/po)
VR MIN Minimum Rotation Speed 0 (Theta) Temperature Ratio (T/To)
Vg Minimum Stalling Speed v Square Root
Vsig 1g Stalling Speed < Less Than
VsR Slat Retraction Speed > Greater Than
V1D Touchdown Speed < Less Than or Equal To
VTh Threshold Speed > Greater Than or Equal To
Vq Decision Speed g _ .
(SMOE) Atmosphere Density Ratio

1-6

Figure 1-1. Symbols and Definitions (Sheet 4)
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CHART EXPLANATION
STANDARD ATMOSPHERE TABLE

The U.S. Standard Atmosphere, 1962, prepared by
the National Aeronautics and Space Administration
defines a set of standard values for temperature,
density and pressure in the atmosphere. These values
define the standard day conditions. The ICAO
Standard Atmosphere is in agreement with these
values. A standard atmosphere table is presented in
figure 1-2

ATMOSPHERIC DENSITY RELATIONSHIPS

The inverse square root of the density root, 1/va
(SMOE), and density altitude are presented as a
function of temperature and pressure altitude in figure
1-3.

BAROMETRIC PRESSURE VS PRESSURE
ALTITUDE CONVERSION

Figure 1-4 provides data relating the barometric
pressure, measured in inches of Hg, to the pressure
altitude. The chart gives a pressure altitude value for
each 0.01 inch increment from 27.00 inches to 32.09
inches of Hg.

TEMPERATURE CONVERSION CHART

The temperature conversion chart, figure 1-5,
provides a convenient means of converting from

TO 1C-10(K)A-1-1

degrees Centigrade to degrees Fahrenheit, or vice
versa.

TRUE MACH NUMBER VS TRUE AIRSPEED
CONVERSION

True Mach number vs true airspeed conversion
charts are presented in figures 1-6 and 1-7 for
inflight use and mission planning use, respectively.
The data are a function of outside air temperature.
Figure 1-7, which is plotted as a function of pressure
altitude, is based on standard day conditions.

TRUE MACH NUMBER VS CALIBRATED
AIRSPEED CONVERSION

Figure 1-8 provides a conversion from true Mach
number to calibrated airspeed, or vice versa, and is
dependent upon the pressure altitude.

CRUISE BUFFET-ONSET BOUNDARY

The cruise buffet-onset boundary charts are pre-
sented in figure 1-9 for slats retracted, figure 1-10
for slats extended (takeoff position), and figure 1-11
for flaps (to 15 degrees) and slats (takeoff position)
extended. These charts provide the information
necessary to determine buffet-onset limitsin terms
of load factor (margin), bank angle, Mach number
(except in figure 1-11), airspeed, or pressure alti-
tude.

Change 5
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NOTE

® Do not extend slats to the landing posi-
tion: Slat placard speeds are reduced from
270 KIAS or 0.55 Mach (whichever is
less) to 221 KIAS or 0.51 Mach.

e Buffet characteristics in the clean con-
figuration are discussed in the Limitations
Section of TO 1C-10(K)A-1.

Indicated Mach number and/or airspeed for buffet-
onset is determined by entering the chart with the
desired load factor (margin) or bank angle, reading
across to the gross weight, then up to the given
altitude and across to the indicated Mach number
and/or airspeed. By reversing the previous procedure
it is possible to determine the buffet-onset |oad
factor (margin) or bank angle at a given Mach
number and/or airspeed.

1-8 Change 5
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STICK SHAKER ACTUATION SPEEDS

Stall warning is provided by the stick shaker at
approximately 5 knots above the 1g stalling speed.

The stick shaker speeds, along with the effect of CG
location, are provided in figure 1-12 for slats re-
tracted and in figure 1-13 for slats extended. [ |

DRAG INDEX TABLE

Any additional drag above the level defined for the
clean configuration, drag index = 0, will result in
degradation of the airplane performance. Figure 1-14 |}
provides drag index values for the possible sources
of additional drag. The drag index numbers should
be added together if more than one source of addi-
tional drag is present. These data, used in connection
with the effect of drag index chartsin later parts of
this manual, provide the means of estimating the
effect of additional drag on the performance pre-
sented in this manual.
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STANDARD ATMOSPHERE TABLE

Note:
1. Standard Day 3. po = 0.002378 slug/cu ft
2. Po =14.70 Ib/sq in = 29.921 in of Hg 4. 1lin Hg = 70.727 Ib/sq ft = 0.49116 Ib/sq in
PRESSURE
ALTITUDE TEMPERATURE DENSITY 1l SPEED OF PRESSURE PRESSURE
- FEET °C °F RATIO Vo SOUND KTS IN. HG RATIO
0 15.00 59.00 1.0000 1.0000 661.48 29.92 1.0000
1000 13.02 55.43 9711 1.0148 659.20 28.86 .9644
2000 11.04 51.87 .9428 1.0299 656.91 27.82 .9298
3000 9.06 48.30 .9151 1.0454 654.62 26.82 .8962
4000 7.08 44.74 .8881 1.0611 652.32 25.84 .8637
5000 5.09 41.17 .8617 1.0773 650.01 24.90 .8321
6000 3.11 37.60 .8359 1.0937 647.69 23.98 .8014
7000 1.13 34.04 .8106 1.1107 645.36 23.09 7716
8000 -0.85 30.47 .7860 1.1279 643.03 22.22 7428
9000 -2.83 26.90 .7620 1.1456 640.68 21.39 .7148
10,000 -4.81 23.34 .7385 1.1637 638.33 20.58 .6877
11,000 -6.79 19.77 .7156 1.1822 635.97 19.79 .6614
12,000 -8.78 16.21 .6932 1.2011 633.60 19.03 .6360
13,000 -10.76 12.64 .6713 1.2205 631.22 18.29 .6113
14,000 -12.74 9.07 .6500 1.2403 628.83 17.58 .5875
15,000 -14.72 5.51 .6292 1.2607 626.44 16.89 .5643
16,000 -16.70 1.94 .6090 1.2815 624.03 16.22 .5420
17,000 -18.68 -1.63 .5892 1.3028 621.62 15.57 .5203
18,000 -20.66 -5.19 .5699 1.3246 619.19 14.94 14994
19,000 -22.64 -8.76 .5511 1.3470 616.76 14.34 4791
20,000 -24.62 -12.32 .5328 1.3700 614.31 13.75 .4595
21,000 -26.61 -15.89 .5150 1.3935 611.86 13.18 .4406
22,000 -28.59 -19.46 4976 1.4176 609.40 12.64 4223
23,000 -30.57 -23.02 .4807 1.4424 606.92 12.11 4046
24,000 -32.55 -26.59 4642 1.4678 604.44 11.60 .3876
25,000 -34.53 -30.16 .4481 1.4938 601.95 11.10 3711
26,000 -36.51 -33.72 .4325 1.5206 599.44 10.63 .3552
27,000 -38.49 -37.29 4173 1.5480 596.93 10.17 .3398
28,000 -40.47 -40.85 .4025 1.5762 594.40 9.72 .3250
29,000 -42.46 -44.42 .3881 1.6052 591.87 9.30 .3107
30,000 -44.44 -47.99 .3741 1.6349 589.32 8.89 .2970
31,000 -46.42 -51.55 .3605 1.6654 586.76 8.49 .2837
32,000 -48.40 -55.12 .3473 1.6968 584.19 8.11 .2709
33,000 -50.38 -58.68 .3345 1.7291 581.61 7.74 .2586
34,000 -52.36 -62.25 .3220 1.7623 579.02 7.38 .2467
35,000 -54.34 -65.82 .3099 1.7964 576.42 7.04 .2353
36,000 -56.32 -69.38 .2981 1.8315 573.80 6.71 .2243
37,000 -56.50 -69.70 .2844 1.8753 573.57 6.40 .2138
38,000 -56.50 -69.70 .2710 1.9209 573.57 6.10 .2038
39,000 -56.50 -69.70 .2583 1.9677 573.57 5.81 .1942
40,000 -56.50 -69.70 .2462 2.0155 573.57 5.54 .1851
41,000 -56.50 -69.70 .2346 2.0645 573.57 5.28 .1764
42,000 -56.50 -69.70 .2236 2.1147 573.57 5.03 .1681

SAL1C-45C

Figure 1-2.
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BAROMETRIC PRESSURE VS

PRESSURE ALTITUDE CONVERSION

TO 1C-10(K)A-1-1

PRESSURE ALTITUDE (FT)

INCHES

OF Hg 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
27.0 2815 2805 2795 2785 2775 2765 2755 2745 2735 2725
27.1 2715 2705 2695 2685 2675 2665 2655 2645 2635 2625
27.2 2615 2605 2595 2585 2575 2565 2555 2545 2535 2525
27.3 2515 2505 2495 2485 2475 2465 2455 2445 2435 2426
27.4 2416 2406 2396 2386 2376 2366 2356 2346 2336 2326
27.5 2316 2307 2297 2287 2277 2267 2257 2247 2237 2227
27.6 2218 2208 2198 2188 2178 2168 2158 2149 2139 2129
27.7 2119 2109 2099 2089 2080 2070 2060 2050 2040 2030
27.8 2021 2011 2001 1991 1981 1972 1962 1952 1942 1932
27.9 1923 1913 1903 1893 1884 1874 1864 1854 1844 1835
28.0 1825 1815 1805 1796 1786 1776 1766 1757 1747 1737
28.1 1727 1718 1708 1698 1689 1679 1669 1659 1650 1640
28.2 1630 1621 1611 1601 1592 1582 1572 1562 1553 1543
28.3 1533 1524 1514 1504 1495 1485 1475 1466 1456 1446
28.4 1437 1427 1417 1408 1398 1389 1379 1369 1360 1350
28.5 1340 1331 1321 1312 1302 1292 1283 1273 1264 1254
28.6 1244 1235 1225 1216 1206 1196 1187 1177 1168 1158
28.7 1149 1139 1129 1120 1110 1101 1091 1082 1072 1063
28.8 1053 1044 1034 1024 1015 1005 996 986 977 967
28.9 958 948 939 929 920 910 901 891 882 872
29.0 863 853 844 834 825 815 806 796 787 778
29.1 768 759 749 740 730 721 711 702 693 683
29.2 674 664 655 645 636 627 617 608 598 589
29.3 579 570 561 551 542 532 523 514 504 495
29.4 486 476 467 457 448 439 429 420 411 401
29.5 392 382 373 364 354 345 336 326 317 308
29.6 298 289 280 270 261 252 242 233 224 215
29.7 205 196 187 177 168 159 149 140 131 122
29.8 112 103 94 85 75 66 57 47 38 29
29.9 20 10 +1 -8 -17 -27 -36 -45 -54 -64
30.0 -73 -82 -91 -100 -110 -119 -128 -137 -147 -156
30.1 -165 -174 -183 -193 -202 -211 -220 -229 -238 -248
30.2 -257 -266 -275 -284 -294 -303 -312 -321 -330 -339
30.3 -348 -358 -367 -376 -385 -394 -403 -413 -422 -431
30.4 -440 -449 -458 -467 -476 -486 -494 -504 -513 -522
30.5 -531 -540 -549 -558 -568 -577 -586 -595 -604 -613
30.6 -622 -631 -640 -649 -658 -667 -676 -686 -695 -704
30.7 -713 -722 -731 -740 -749 -758 -767 -776 -785 -794
30.8 -803 -812 -821 -830 -839 -848 -857 -866 -875 -884
30.9 -893 -902 -911 -920 -929 -938 -947 -956 -965 -974
31.0 -983 -992 -1001 -1010 -1019 -1028 -1037 -1046 -1055 -1064
31.1 -1073 -1082 | -1091 -1100 -1109 -1118 -1127 -1136 -1145 -1154
31.2 -1163 -1172 | -1181 -1189 -1108 -1207 -1216 -1225 -1234 -1243
31.3 -1252 -1261 | -1270 -1279 -1288 -1297 -1305 -1314 -1323 -1332
31.4 -1341 -1350 | -1359 -1368 -1377 -1385 -1394 -1403 -1412 -1421
31.5 -1430 -1439 | -1448 -1456 -1465 -1474 -1483 -1492 -1501 -1510
31.6 -1518 -1527 | -1536 -1545 -1554 -1563 -1571 -1580 -1589 -1598
31.7 -1607 -1616 | -1624 -1633 -1642 -1651 -1660 -1669 -1677 -1686
31.8 -1695 -1704 | -1713 -1721 -1730 -1739 -1748 -1757 -1765 -1774
31.9 -1783 -1792 | -1800 -1809 -1818 -1827 -1836 -1844 -1853 -1862
32.0 -1871 -1879 | -1888 -1897 -1906 -1914 -1923 -1932 -1941 -1949

SA1C-235A
Figure 1-4.
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TEMPERATURE CONVERSION

NOTE:
1. CENTIGRADE = 5/9 (°F - 32°)
FAHRENHEIT = (9/5 °C) + 32°
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TRUE MACH NUMBER VS TRUE AIRSPEED
CONVERSION - FOR INFLIGHT USE

0.9 T B
Q)
S
0%
e
0.8 g
. 8
m s
@ Q
= A
z v
s o7 5
w
>
Z
-
0.6
0.5
0.4
0.3
220 260 300 340 380 420 460 500 540

TRUE AIRSPEED (KNOTS)

SA1C-27B

Figure 1-6.
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TRUE MACH NUMBER VS TRUE AIRSPEED
CONVERSION - FOR MISSION PLANNING

NOTE: STANDARD DAY
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TRUE MACH NUMBER VS CALIBRATED AIRSPEED CONVERSION
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CRUISE BUFFET-ONSET BOUNDARY SLATS RETRACTED

NOTE:
1. CG = 24% MAC. INCREASE COMPUTED SPEED BY 0.5 KIAS PER ONE PERCENT FORWARD MOVEMENT OF THE CG
LOCATION. DECREASE COMPUTED SPEED BY 0.3 KIAS PER ONE PERCENT AFT MOVEMENT OF THE CG
LOCATION
2. TO COMPUTE MINIMUM AIR REFUELING SPEED, ADD 5.0 KIAS TO THE 1.2G BUFFET SPEED
3. TO COMPUTE MINIMUM AIR REFUELING SPEED, WHENEVER WING AERIAL REFUELING PODS ARE INSTALLED, ADD
10 KIAS TO THE 1.2G BUFFET SPEED (WITH TCTO 1C-10(K)A-956)
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CRUISE BUFFET-ONSET BOUNDARY SLATS EXTENDED

NOTE:

1.
2.

INDICATED MACH NUMBER

LOAD FACTOR (g's)

SLATS EXTENDED TO THE TAKEOFF POSITION

CG = 24% MAC. INCREASE COMPUTED SPEED BY 0.5 KIAS PER ONE PERCENT FORWARD MOVEMENT
OF THE CG LOCATION. DECREASE COMPUTED SPEED BY 0.3 KIAS PER ONE PERCENT AFT MOVEMENT
OF THE CG LOCATION

TO COMPUTE MINIMUM AIR REFUELING SPEED. ADD 5.0 KIAS TO THE 1.2G BUFFET SPEED
TO COMPUTE MINIMUM AIR REFUELING SPEED, WHENEVER WING AERIAL REFUELING PODS ARE

INSTALLED, ADD 10 KIAS TO THE 1.2G BUFFET SPEED (WITH TCTO 1C-10(K)A-956) ?
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1-18 CP

LOAD FACTOR (g's)

CRUISE BUFFET-ONSET BOUNDARY - FLAPS AND SLATS EXTENDED

NOTE:

1.
2.

SLATS EXTENDED TO THE TAKEOFF POSITION

CG = 24% MAC. INCREASE COMPUTED SPEED BY 0.5 KIAS PER ONE PERCENT FORWARD
MOVEMENT OF THE CG. DECREASE SPEED BY 0.3 KIAS PER ONE PERCENT AFT MOVEMENT OF

THE CG

TO COMPUTE MINIMUM AIR REFUELING SPEED. ADD 5.0 KIAS TO THE 1.2G BUFFET SPEED

TO COMPUTE MINIMUM AIR REFUELING SPEED, WHENEVER WING AERIAL REFUELING PODS

ARE INSTALLED, ADD 10 KIAS TO THE 1.2G BUFFET SPEED (WITH TCTO 1C-10(K)A-956)
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INDICATED AIRSPEED (KIAS)
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STICK SHAKER ACTUATION SPEEDS SLATS RETRACTED

NOTE:
1. CG =8% MAC
2. VALID FROM SEA LEVEL TO 20,000 FT
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STICK SHAKER ACTUATION SPEEDS SLATS EXTENDED

NOTE:
1. CG =8% MAC
2. VALID FROM SEA LEVEL TO 15,000 FT
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DRAG INDEX TABLE

NOTE:

® THE FOLLOWING TABLE PROVIDES DRAG INDEX VALUES REFLECTING THE ADDITIONAL DRAG
FOR CONFIGURATION DEVIATIONS FROM THE CLEAN CONFIGURATION

® USE WING AIR REFUELING PODS INSTALLED DRAG INDEX FOR RANGE AND TIME ONLY

NUMBER OF | DRAG INDEX
ITEM ITEMS PER ITEM

AIR REFUELING BOOM DEPLOYED 1 16.5
HOSE AND DROGUE DEPLOYED 1 8.0
ARO SIGHTING DOOR OPEN 1 2.0
UARRSI AND LIGHT REFLECTOR DOORS OPEN 1 1.0
MAIN LANDING GEAR “FLIPPER” DOORS MISSING 2 1.3
MAIN LANDING GEAR STRUT DOORS MISSING 2 8.3
APU EXHAUST DOOR MISSING (APU MAY NOT BE OPERATED) 1 0.3
APU INLET DOOR MISSING (APU NOT OPERATING) 1 1.5
APU INLET DOOR MISSING (APU OPERATING) 1 0.0
AFT LAVATORY SERVICE PANEL DOOR MISSING 1 0.5
OTHER SERVICE OR CONTROL PANEL DOORS MISSING 8 0.3
AFT CORE COWL SLOW-OUT DOORS MISSING 6 0.8
WING PYLON TRAILING EDGE ACCESS PANELS MISSING 2 3.1
LANDING GEAR DOOR SEALS MISSING 18 0.1
FIXED THRUST REVERSER SEALS MISSING 3 0.2
TAIL CONE HINGE FAIRINGS MISSING 2 0.5
INBOARD FLAP TRACK FAIRINGS MISSING 2 1.2
REVERSER TRACK FAIRINGS MISSING 12 0.1
AIR DRIVEN GENERATOR WITH POWER EXTRACTION 1 2.5
NIGHT (ENHANCED A/R) LIGHTING INSTALLATIONS 1 0.2
LOWER STABILIZER SPRING FAIRINGS MISSING 2 1.5
LOWER SLAT TRACK COVERS MISSING 36 0.4
UPPER SLAT TRACK COVERS MISSING 38 3.8
UPPER SLAT ICE PROTECTION TELESCOPING DUCT COVERS MISSING 2 3.8
WING AIR REFUELING PODS INSTALLED (WITH TCTO 1C-10(K)A-956)

A. Clean wing, Hose and Drogue Retracted 2 5.0

B. Slats or Slats/Flaps Extended, Hose and Drogue Retracted 2 19.0

C. Clean wing, Hose and Drogue Deployed 2 13.5

D. Slats or Slats/Flaps Extended, Hose and Drogue Deployed 2 27.5

SA1C-271G

Figure 1-14.
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TO 1C-10(K)A-1-1

INTRODUCTION

The charts presented in this section give the N
setting for each rated thrust level, the N4 setting for
full reverse thrust, and the N4 setting data for
reduced takeoff thrust operation. Also provided is a
chart to convert outside air temperature to total air
temperature.

DEFINITION OF TERMS

TAKEOFF RATED THRUST (TRT)

Takeoff rated thrust provides the maximum thrust
available. It is used only for takeoff (set on the
runway) and is time-limited to ten minutes of con-
tinuous use in the event of an engine failure. Under
normal conditions (all engines operating), it istime-
limited to five minutes continuous use.

GO-AROUND THRUST

This rating provides the maximum thrust available
during approach and landing. The Go-Around N4
accounts for changes in N1 from the takeoff values
due to ram effects which occur with increase in
airspeed. Thisrating is also time-limited to ten
minutes of continuous use in the event of an engine
failure. Under normal conditions (all engines operat-
ing), GA thrust is limited to five minutes of continu-
ous use.

MAXIMUM CONTINUOUS RATED THRUST

The Maximum Continuous rating is used if one or
more engines are inoperative. It may also be used
during refueling operations.
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MAXIMUM CLIMB RATED THRUST

The Maximum Climb rating provides thrust at the
maximum N4 approved for normal climb. The
turbine inlet temperature for this rating is lower than
that for the Maximum Continuous rating.

MAXIMUM CRUISE RATED THRUST

The Maximum Cruise rating is the maximum thrust
recommended for three engines operating during
normal cruise.

REVERSE THRUST SETTING

Reverse thrust is available as an additional retarding
force for slowing the airplane during rejected takeoff
and landing roll. The reverse thrust N1 setting curve
presents data for full reverse-thrust operation.

REDUCED TAKEOFF THRUST

Reduced takeoff thrust is a reduced level of thrust
compared to takeoff rated thrust. The takeoff rated
thrust N4 settings are reduced to provide a lower
level of thrust sufficient to meet the mission require-
ments. Reduced takeoff thrust may be used if the
airplane has more takeoff weight capability than is
required to perform the mission. The use of reduced
takeoff thrust is discussed in Section I11.

NORMALIZATION SPEEDS

The N1 setting curves were derived at speeds that are
typical for operation at each engine rating. The
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normalization speeds for the CF6-50C2 N setting
curves are as follows:

NOTE

Landings and unplanned go-arounds are
allowed at outside temperatures up to a
maximum of 55°C.

RATING NORMALIZATION SPEED

TRT 60 KIAS

GA 180 KIAS

MCT 250 KIAS/.82 MACH

MCL 250 KIAS TO 10,000 FT.
320 KIAS/.83 MACH
ABOVE 10,000 FT.

MCR 375 KIAS/.83 MACH

NORMAL BLEED

Normal bleed operation is defined as air-condition-
ing on, ice protection off, bleed air for lavatory and
galley ventilation, and shaft-power extraction for

airplane hydraulic and electrical power requirements.

Corrections are provided to account for other bleed
operation.

FACTORS AFFECTING ENGINE
PERFORMANCE

TEMPERATURE

Engine rated thrust of the CF6-50C2 engines is flat
rated for temperatures up to the break temperature.
Flat rated thrust refers to the portion of the tempera-
ture-thrust graph that does not vary with tempera-
ture. This portion extends from the coldest tempera-

TO 1C-10(K)A-1-1

tures up to the break temperature, and is at a value
that is below the maximum available thrust level for
these temperatures. Above the break temperature, the
engine thrust decreases as the temperature increases.
This is because in actuality the highest thrust level
that can be achieved always decreases as temperature
increases. Therefore, the break temperature is simply
the point of intersection between the line for maxi-
mum thrust and the flat rated thrust line. The flat
rated thrust level increases with altitude, thus the
break temperature becomes a function of pressure
altitude.

NOTE

Landings and unplanned go-arounds are
allowed at outside temperatures up to a
maximum of 55°C.

PRESSURE ALTITUDE

Engine thrust is affected by pressure altitude due to
the change in air density at altitude. The engine
thrust decreases as the altitude increases.

BLEED AIR FOR SYSTEMS OPERATION

The use of bleed air for systems operation reduces
the available thrust for a given rating; an exception
to this is takeoff with wing ice protection on. In this
case, the thrust increases because the Ny additive is
positive. This is a special case and was necessary to
satisfy aircraft manufacturer CF6-50C2 takeoff
thrust setting parameters with wing anti-ice on.

When one or more engine cowl anti-ice valves are
inoperative in the open position (MEL item), turn the
associated anti-ice valve switch(es) "ON" before
takeoff. If the outside air temperature is greater than
8°C. apply the performance penalties found in
Section 3 of this manual.
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VELOCITY

Engine thrust varies with velocity such that the
available thrust decreases as the airplane velocity
increases.

CHART EXPLANATION AND EX-
AMPLE PROBLEMS

N1 SETTINGS FOR RATED THRUST

Figures 2-1 through 2-5 present N1 settings for
various rated thrust levels. The charts are con-
structed based on normal bleed usage, with correc-
tions provided for other bleed usage.

The charts are entered with temperature and read up
to the appropriate pressure altitude line to determine
N1. The data are presented versus total air tempera-
ture (TAT) except for takeoff rated thrust, which is
presented versus outside air temperature.

On the Maximum Continuous, Maximum Climb, and
Maximum Cruise curves, the altitude lines reverse
their trend at the tropopause (36,089 feet). Ratings
are normally devised to keep turbine temperature
constant. In order to maintain constant turbine
temperatures above the tropopause, the N1 settings
must be lowered.

Example 1:

Given:

Total Air Temperature = -35°C
Normal bleed

Pressure Altitude = 4,000 Feet
Find:

N, Setting for Go-Around Rated Thrust
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Solution:

Enter figure 2-2 with -35°C and read up to the
altitude of 4,000 feet. The N1 setting is 102.5%.

N1 SETTING FOR MAXIMUM REVERSE
THRUST

Figure 2-6 presents the N settings which provide
the maximum reverse thrust. The N1 setting is a
function of total air temperature. Data are presented
for normal bleed and for all bleeds off.

Example 2:

Given:

Total Air Temperature = -37°C

Normal bleed

Find:

N1 Setting for Maximum Reverse Thrust
Solution:

Enter figure 2-6 with the total air temperature and
use the normal bleed line. The N1 setting for maxi-
mum reverse thrust is 95%.

N1 SETTING FOR REDUCED TAKEOFF
THRUST

The N1 setting data for reduced takeoff thrust are
provided in figure 2-7 for air-conditioning on and in
figure 2-8 for air-conditioning off. The N4 setting
curves for reduced takeoff thrust are similar in
appearance to N4 setting curves for rated thrust, but
this is deceptive - the charts are very different.

The N setting curves for reduced takeoff thrust are
used by making two temperature entries, first at the
assumed temperature (refer to Section 111) and also
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at the actual outside air temperature. Extend the
assumed temperature entry up to the Ny cutoff line,
then follow the guidelines until an intercept point
with the outside air temperature entry is reached. At
this point, read the Ny setting for reduced takeoff
thrust on the vertical scale.

NOTE

® [f engine, or engine and wing ice protec-
tion is required, reduce the assumed tem-
perature by 3 degrees C before determin-
ing the Reduced Thrust Takeoff Ny set-
ting.

® If wing ice protection is required, add a
AN; of one percent to the Ny setting for
reduced takeoff thrust.

Example 3:

Given:

Outside Air Temperature = -5°C
Assumed Temperature = 45°C

Pressure Altitude = Sea Level
Air-conditioning Off

Find:

Ny Setting for Reduced Takeoff Thrust

TO 1C-10(K)A-1-1

Solution:

Make two temperature entries to figure 2-8, at -5°C
and 45°C. From 45°C, read up to the Ny cutoff line
for sea level. Follow the guidelines down until the
outside air temperature scale is -5°C. The Ny setting
for reduced takeoff thrust is 101.9%.

OUTSIDE AIR TEMPERATURE VS TOTAL AIR
TEMPERATURE CONVERSION

The total air temperature is dependent upon the
outside air temperature and the velocity of the
airplane. Figure 2-9 presents OAT vs TAT as a
function of Mach number.

Example 4:

Given:

Outside Air Temperature = 10°C
Mach Number = 0.40

Find:

Total Air Temperature

Solution:

Enter figure 2-9 with the outside air temperature of
10°C and read in to the 0.40 Mach number line. The
total air temperature is 19°C.

2-5
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N4 SETTING FOR TAKEOFF THRUST SET BETWEEN 40 AND 80 KNOTS

NOTE:

1.
2.

3.

N, SETTING (%)

2-6

ONE, TWO, OR THREE ENGINES OPERATING

ONE AIR-CONDITIONING PACK PER WING ENGINE "ON", LAVATORY AND GALLEY VENTILATION
BLEEDS "ON", ENGINE ICE PROTECTION "ON" OR "OFF" AND WING ICE PROTECTION "OFF"

FOR OTHER BLEED CONDITIONS APPLY APPROPRIATE CORRECTIONS SHOWN

A. ENGINE BLEED FOR AIR-CONDITIONING PACKS "OFF" AND LAVATORY AND GALLEY VENTI-
LATION BLEEDS "ON" OR "OFF"

F. WING ICE PROTECTION "ON"
FOR ENGINE ICE PROTECTION "ON" WHEN OAT IS GREATER THAN 8°C, DECREASE N BY 0.5%.

i CAUTION ;

* N{SETTING NOT TO EXCEED 117%
* TAKEOFF THRUST SET BETWEEN 40 AND
80 KNOTS MAY NOT BE USED HIGHER
116 THAN 2000 FT PRESSURE HEIGHT ABOVE
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Figure 2-1.
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N, SETTING (%)

N1 SETTING FOR GO-AROUND THRUST

NOTE:
1. ONE, TWO, OR THREE ENGINES OPERATING INFLIGHT SETTING

2. ONE AIR-CONDITIONING PACK PER WING ENGINE "ON", LAVATORY AND GALLEY VENTI-
LATION BLEEDS "ON", ENGINE ICE PROTECTION "OFF" AND WING ICE PROTECTION
"OFF"

3. FOR OTHER ENGINE BLEED CONDITIONS APPLY APPROPRIATE CORRECTIONS SHOWN

A. ENGINE BLEED FOR AIR-CONDITIONS PACKS "OFF" AND LAVATORY AND GALLEY
VENTILATION BLEEDS "ON" OR "OFF"

B. ENGINE ICE PROTECTION "ON"

118 =
C. ENGINE AND WING ICE PROTECTION "ON" 4
D. ENGINE AND WING ICE PROTECTION "ON" HH
116 WITH ONE WING ENGINE INOPERATIVE
114 B N; SETTING NOT TO EXCEED 118.5%
112 A .
&
QQ d
110 @Q’Q‘ >
i
/\<\ A 7 b i
B §§, H 5 EXAMPLE:
1 71D I
08 S FHGIVEN: TOTAL AIR TEMPER- ™
K4 i 2 ATURE = -35°C
PRESSURE ALTITUDE
106 : Y = 4000 FEET
1S FIND: N7 SETTING FOR GO
104 N AROUND RATED
’ THRUST
3 / SOLUTION: N1 SETTING = 102.5%
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Figure 2-2.
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N1 SETTING FOR MAXIMUM CONTINUOUS THRUST

NOTE:
1. ONE OR TWO ENGINES OPERATING INFLIGHT SETTING OR FOR USE DURING REFUELING

2. ONE AIR CONDITIONING PACK PER WING ENGINE "ON" LAVATORY AND GALLEY VENTILA-
TION BLEEDS "ON" AND ENGINE AND WING ICE PROTECTION "OFF"

3. FOR OTHER ENGINE BLEED CONDITIONS APPLY APPROPRIATE CORRECTIONS SHOWN

A. ENGINE BLEED FOR AIR CONDITIONING PACKS "OFF" AND LAVATORY AND GALLEY
VENTILATION BLEEDS "ON" OR "OFF"

B. ENGINE ICE PROTECTION "ON"
C. ENGINE AND WING ICE PROTECTION "ON"
D. ENGINE AND WING ICE PROTECTION "ON" WITH ONE WING ENGINE INOPERATIVE
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Figure 2-3.
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N4 SETTING FOR MAXIMUM CLIMB THRUST

NOTE:
TWO OR THREE ENGINES OPERATING
INFLIGHT SETTING

1.

114 2. ONE AIR-CONDITIONING PACK PER
WING ENGINE "ON" AND ENGINE AND
WING ICE PROTECTION "OFF"
A 3. FOR OTHER ENGINE BLEED CONDI-
112 v TIONS APPLY APPROPRIATE CORREC-
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N4 SETTING FOR MAXIMUM CRUISE THRUST

NOTE:
110 1. TWO OR THREE ENGINES OPERATING
INFLIGHT SETTING
2. ONE AIR-CONDITIONING PACK PER WING
,r' ENGINE "ON" AND ENGINE AND WING ICE
108 4 PROTECTION "OFF"
3. FOR OTHER ENGINE BLEED CONDITIONS
i APPLY APPROPRIATE CORRECTIONS SHOWN
B. ENGINE ICE PROTECTION "ON"
106 C. ENGINE AND WING ICE PROECTION
IIONII
D. ENGINE AND WING ICE PROTECTION
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N, SETTING (%)
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N1 SETTING FOR REDUCED TAKEOFF THRUST SET BETWEEN
40 AND 80 KNOTS AIR CONDITIONING PACKS "ON"

NOTE:

1. THREE ENGINES OPERATING

2. ENGINE BLEED FOR AIR-CONDITIONING PACKS "ON" AND LAVATORY AND GALLEY VENTILATION BLEEDS "ON'

3. VALID FROM SEA LEVEL TO 14,000 FEET

4. THE ASSUMED TEMPERATURE MUST BE EQUAL TO OR GREATER THAN THE THRUST FLAT RATED (BREAK)
TEMPERATURE AT THE RESPECTIVE ALTITUDE:

ALTITUDE (FT) °C ALTITUDE (FT) °C
SL 30 3000 25

1000 29 4000 23

2000 27 5000 TO 14,000 20

5. IF ENGINE OR ENGINE AND WING ICE PROTECTION IS REQUIRED, REDUCE THE ASSUMED TEMPERATURE BY 3°C
BEFORE DETERMINING THE DERATED N

6. FOR WING ICE PROTECTION ON, INCREASE THE N1 BY 1.0%

7. WHEN USING THE "TO FLX" (FLEXIBLE TAKEOFF) MODE OF THE THRUST COMPUTER, SET THE TAKEOFF ASSUMED
TEMPERATURE IN THE "ASSUMED TEMP" SELECTOR. IF ENGINE ANTI-ICE IS USED, SET THE ASSUMED TEMPERATURE
USED TO DETERMINE THE REDUCED THRUST TAKEOFF Nq SETTING
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Figure 2-7.
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N1 SETTING FOR REDUCED TAKEOFF THRUST SET BETWEEN
40 AND 80 KNOTS AIR CONDITIONING PACKS "OFF"

NOTE:

1. THREE ENGINES OPERATING

2. ENGINE BLEED FOR AIR-CONDITIONING PACKS "OFF" AND LAVATORY AND GALLEY VENTILATION BLEEDS
"ON" OR "OFF"

3.  VALID FROM SEA LEVEL TO 14,000 FEET

4.  THE ASSUMED TEMPERATURE MUST BE EQUAL TO OR GREATER THAN THE THRUST FLAT RATED (BREAK)
TEMPERATURE AT THE RESPECTIVE ALTITUDE:

ALTITUDE (FT) °C ALTITUDE (FT) °C
sL 30 3000 25

1000 29 4000 23

2000 27 5000 TO 14,000 20

5. IF ENGINE OR ENGINE AND WING ICE PROTECTION IS REQUIRED, REDUCE THE ASSUMED TEMPERATURE
BY 3°C BEFORE DETERMINING THE DERATED N

6. FOR WING ICE PROTECTION ON, INCREASE THE Nq BY 1.0%

7 WHEN USING THE "TO FLX" (FLEXIBLE TAKEOFF) MODE OF THE THRUST COMPUTER, SET THE TAKEOFF
ASSUMED TEMPERATURE IN THE "ASSUMED TEMP" SELECTOR. IF ENGINE ANTI-ICE IS USED, SET THE
ASSUMED TEMPERATURE USED TO DETERMINE THE REDUCED THRUST TAKEOFF N SETTING
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EXAMPLE:

92 GIVEN: OUTSIDE AIR TEMPERATURE = -5°C
ASSUMED TEMPERATURE = 45°C
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90 AIR-CONDITIONING OFF

FIND: N1 SETTING FOR DERATED TAKEOFF THRUST
88 =f SOLUTION: N4 SETTING = 101.9%
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OUTSIDE AIR TEMPERATURE VS TOTAL AIR TEMPERATURE CONVERSION
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Section III/Takeoff

INTRODUCTION

The charts and tables in this section provide the
information necessary to determine the takeoff
and climbout performance of the airplane. Data
are included to determine the optimum flap and
MTOGW, climb gradient limiting weight, obstacle
clearance, takeoff speeds, brake energy, tire
speed, minimum control speed limits and stabi-
lizer settings. Data are presented for a complete
range of weights, altitudes, temperatures, flap
settings, winds, and runway slopes plus correc-
tions for runway condition reading (RCR) and
runway surface condition (RSC) where appropri-
ate. Correction factors to takeoff performance are
provided for reduced braking and center-gear-
retracted operations. All performance data (except
minimum control speeds) are based on the mini-
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mum thrust available from the engines for a
particular Ny setting. Minimum control speeds are
based on the maximum thrust available at a given
N setting. Complete takeoff planning data,
including reduced thrust operation, are also
provided. Takeoff data is based on acceleration on
all three engines, experience an engine failure at
V1, continuing the takeoff on remaining two
engines and lifting off at the end of computed
CFL. Performance criteria is based on being at "0"
feet at the end of CFL.

DEFINITION OF TERMS
TAKEOFF GROSS WEIGHT (TOGW)

Takeoff gross weight is the actual weight of the
airplane at brake release.
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MAXIMUM TAKEOFF GROSS WEIGHT AT
OPTIMUM TAKEOFF FLAP SETTING
(MTOGW)

Maximum takeoff gross weight at optimum take-
off flap setting is the highest weight which satis-
fies both runway available limiting weight and
climb gradient limiting weight. The actual takeoff
gross weight of the airplane may be restricted to a
weight less than the maximum takeoff gross
weight due to other takeoff weight requirements,
such as tire speed, brake energy, etc.

RUNWAY LENGTH (RL) AND RUNWAY
AVAILABLE (RA)

The runway length is the actual paved length of
the runway. The runway available is the runway
length minus the alignment distance and runway
reductions required for obstacle clearance.

RCR

The runway condition reading (RCR) is a measure
of coefficient of friction between the tire and
runway surface and is used to define the surface
condition to establish the stopping capability of
the airplane.

CORRECTION FACTOR FOR CONFIGURA-
TION CHANGES (CFCC)

The correction factor for configuration changes
(CFCC) is a parameter which determines the
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stopping capability with various airplane decel-
eration devices inoperative or a configuration
change which affects the stopping capability. The
CFCC grid is provided only on takeoff charts that
are based on RCR 23 to 18. When utilizing CFCC,
RCR correction will not be used.

EQUIVALENT FIELD LENGTH (EFL)

Equivalent field length is the runway available
corrected for actual aircraft and runway condi-
tions. This length is used to determine runway
available limiting weight.

NOTE
EFL can be greater or less than RA.
CRITICAL FIELD LENGTH (CFL)

The critical field length is the distance required to
accelerate with all engines operating to the criti-
cal engine failure speed and then either continue
to accelerate to the liftoff speed with two engines
operating, or stop in the same distance.

RUNWAY AVAILABLE LIMITING WEIGHT
(RALW)

The runway available limiting weight is the
weight at which the critical field length equals the
runway available.
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CLIMB GRADIENT

The climb gradient is the ratio of the change in
height to the distance traveled in steady climbing
flight with zero wind. The label "GROSS CLIMB
GRADIENT" appearing on the obstacle charts
only occurs at the instant the gear is fully re-
tracted during takeoff with a failed engine. It is
used as a reference value for determining a given
flight path altitude-distance profile on the
climbout flight path charts. The reference gradient
is used to relate a given flight path altitude-
distance profile to a maximum takeoff gross
weight.

WARNING |

This gradient is not a ratio or percentage
of actual flight path height to flight path
distance, and must not be used to verify

a linear climb gradient requirement.

CLIMB GRADIENT LIMITING WEIGHT
(CGLW)

The climb gradient limiting weight is the highest
weight at the specified airfield altitude and
temperature which yields a required reference
engine-out climb gradient.

The required reference climb gradient may be
determined by obstacle clearance requirements
from the flight path altitude distance profile
charts or by the minimum required engine out
climb gradient of 2.5 percent.

OPTIMUM FLAP SETTING

The optimum flap is that setting which provides
the MTOGW.

TIRE SPEED LIMITING WEIGHT (TSLW)

The tire speed limiting weight is the weight at
which the all engine liftoff speed equals the tire
placard speed of 204 knots (235 mph) ground-
speed.
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GROUND MINIMUM CONTROL SPEED
(Vmca)

The ground minimum control speed is the mini-
mum airspeed at which the airplane, while on the
ground, can experience a wing engine failure and
maintain directional control, with takeoff thrust
set on the remaining engines, without exceeding a
lateral deviation of 25 feet from runway
centerline. During reduced thrust takeoffs, power
on the remaining engines may be increased to
takeoff rated thrust only after reaching 135 knots
(worst case wet/icy Vpca/ VR MIN)- The
charted V) cg value is the wet/icy V1cg- RCR
values of 10 or greater allow the benefit of nose
gear steering and results in areduced V) cg for
V1 computations.

WARNING |

When performing a reduced thrust
takeoff and an asymmetric power condi-
tion results from loss of a wing engine;
advancing power to takeoff rated thrust
on remaining engines prior to reaching
135 KIAS may result in insufficient
lateral control and aircraft may depart
the confines of the runway since Vicg
is calculated using assumed temperature.

CRITICAL ENGINE FAILURE SPEED (VcEgFp)

The critical engine failure speed is the speed at
which the airplane can experience an engine
failure and either stop or accelerate to the liftoff
speed in the same distance, that distance being
critical field length.

MAXIMUM ALLOWABLE WEIGHT WHEN
Vl = VMCG (MAW)

The maximum allowable weight when V1 =
VMcg is the weight at which the airplane can
accelerate with all engines operating, experience
an engine failure at a V41 equal to Vy,cg, and
stop in the runway available.
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MAXIMUM BRAKING SPEED (VygE)

The maximum braking speed is the highest speed
from which the airplane can be stopped without
exceeding the flight-tested brake energy.

DECISION SPEED (V1)

The takeoff decision speed is the higher of Vo
and VMmcgG- not to exceed VMBE- The decision
speed is used to determine whether to continue the
takeoff or abort following an engine failure.

ROTATION SPEED (VR)

The rotation speed is the speed at which rotation
from a three point attitude is initiated. The takeoff
performance charts are based on a rotation time of
four seconds to achieve liftoff speed. Rotation
speed may not be less than VR pMIN

MINIMUM ROTATION SPEED (VR miN)

The minimum rotation speed is the minimum
airspeed at which the airplane, after rotation from
a three-point attitude, can experience a wing
engine failure and maintain directional control (on
the ground) without exceeding a lateral deviation
of 25 feet from the center-line of the runway. The
minimum rotation speed is the wet/icy Vyicg
speed.

CLIMBOUT SPEED (V)

The climbout speed is the recommended speed for
a one-engine inoperative climbout. It is estab-
lished at a height of 50 feet and maintained until
the acceleration height is reached. The climbout
speed always exceeds the 1.15 Vg G requirement
and was chosen to provide adequate fuselage
clearance at liftoff using a smooth, steady rotation
technique. Climbout speed is dependent upon the
rotation speed; therefore, if rotation speed is
increased to equal VR N> the climbout speed
must be increased by the same increment. The
KC-10 has enough stall margin to turn with 25° of
bank at Vo +10 on takeoff should there be a need
to maneuver.
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SCREEN HEIGHT

The screen height is the departure end of the
runway crossing height restriction. Screen height
restrictions are computed the same as obstacles.
Screen heights require adjustment to runway
available to allow the aircraft climbout flight path
to meet end of the runway height restrictions.

PRESSURE HEIGHT FOR ACCELERATION

The pressure height for acceleration with one
engine inoperative is the height above the runway
where level-off acceleration should be initiated to
ensure the climbout flight path altitude profile for
obstacle clearance is achieved.

ALL ENGINE CLIMB GRADIENT

All engine climb gradient data is included to
provide a means of calculating standard instru-
ment departure (SID) requirements of all engine
operating rate of climb for takeoff and climb
configurations.

WARNING |

This data will not be used to determine
obstacle clearance capabilities in lieu of
the engine out climb gradient data.

The All Engine Climb Gradient Takeoff Rated
Thrust chart (figure 3-22A) is used when the all
engine climb requirement ends at or below pres-
sure height for acceleration. It measures all
engine climb gradient with the gear fully re-
tracted, flaps and slats in the takeoff configura-
tion, all engines operating at takeoff thrust, and
climbout speed at Vo + 10 Knots.

The All Engine Climb Gradient, Maximum Climb
Thrust Chart (figure 3-22B) is normally used to
verify the all engine climb gradient at the top of
the all engine climb restriction but may be used at
any altitude above acceleration height. When an
all engine climb requirement ends above pressure
height for acceleration the all engine climb
gradient is measured with the flaps and slats
retracted, all engines operating at maximum climb
thrust, and climbout speed at VSR.
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AIR MINIMUM CONTROL SPEED (Vyyca)

The air minimum control speed is the minimum
speed at which the airplane can experience a wing
engine failure and maintain directional control
utilizing full rudder deflection and not more than
five degrees of bank angle. Air minimum control

speed does not limit KC-10A takeoff performance.

ASSUMED TEMPERATURE

The assumed temperature is the maximum outside
air temperature at which all takeoff requirements
are satisfied for the given airfield/runway at the
actual airplane gross weight. Assumed tempera-
ture is used to compute reduced thrust takeoff
data.

CLIMBOUT FLIGHT PATH

The climbout flight path is the altitude-distance

profile for a climbout with one-engine inoperative

(Figure 3-1).

STANDARD FLIGHT PATH
(LOSS OF AN ENGINE)

SECOND
SEGMENT

VCEF
(ENGINE FAILURE)

Section III/Takeoff

The climbout flight path is divided into four climb
segments; first, second, transition, and final. The
first segment is defined as the climb segment just
after critical field length/lift off and continues B
until the landing gear is retracted. The speed will
vary between Vi op and V5 at 50 feet. The second
segment starts at the point the gear is fully re-
tracted and continues until the aircraft reaches
Pressure Height for Acceleration. The minimum
speed for this segment is V5. The transition
segment is the portion of the flight path during
which the airplane is accelerated in level flight to
the Vgr. Flaps and slats are retracted as the
recommended flap and slat retraction speeds are
reached. In the final segment the airplane climbs
at Vgr using MCT power with the gear, flaps, and
slats retracted.

el

FINAL
SEGMENT
TRANSITION
SEGMENT MCT
VER VSR |

Vo
VR ViOF
R PRESSURE HEIGHT
‘ , 50 FT FOR ACCElLERATlON
ALL ENGINE 4
~— ACGELERATION 2 ENGINE
ACCELERATION
GFL
FIRST
SEGMENT

F03-001

Figure 3-1. Standard Flight Path (Loss Of An Engine)
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FACTORS AFFECTING
TAKEOFF

GROSS WEIGHT

As the airplane gross weight is increased, the
critical field length and takeoff speeds are in-
creased and the climb gradient capability is
decreased.

AIR DENSITY

The takeoff capability of the airplane is affected
by the air density, which varies with temperature
and pressure altitude. The best performance is
obtained at low pressure altitudes and cold tem-
peratures.

WARNING |

Takeoff data is presented for pressure
altitudes of -1000 ft. to 14,000 ft; the
temperature data is restricted by the
environmental envelope of the airplane
which extends from -54 degrees C to 50
degrees C, not to exceed Standard Day
+40 degrees C. Takeoff shall not be
attempted for conditions outside these
ranges.

NOTE

The takeoff performance data shown for
temperatures beyond the environmental
envelope are to be used for reduced
thrust operation only.

THRUST

The engine thrust is directly proportional to air
density. The CF6-50C2 engine thrust is constant
to a given temperature (flat rated) for each pres-
sure altitude, beyond this flat rated temperature
engine thrust decreases with temperature. The
engine thrust is also dependent on the airplane
velocity and the time from brake release; the
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thrust decreases as the velocity increases and as
the time from brake release increases.

ENGINE BLEED

The maximum thrust available for takeoff occurs
when engine bleed for aircraft ice protection is on
and all other bleeds are off. Normal bleed for
takeoff is air conditioning on and ice protection
off. Corrections are presented on the takeoff
performance charts for bleed operation, where
applicable. The ice protection corrections are not
valid when OAT is greater than 8°C.

ENGINE ANTI-ICE VALVE INOPERATIVE

For operation with one or more engine cowl anti-
ice shutoff valves inoperative in the open posi-
tion, turn the associated Engine Anti-Ice Switches
ON before takeoff. Use the Thrust Rating Com-
puter to set power on all engines.

The Thrust Rating Computer applies a 0.5% Ny
reduction if any engine anti-ice switch is selected
to ON, OAT is greater than 8°C, and either T.O.
or TO FLX is selected. The following performance
corrections are required to compensate for the
resulting decrease in rated thrust:

Reduce limiting takeoff weights (RALW, CGLW,
TSLW, MAW) by 1.9%. Resulting MTOGW will
be 1.9% lower than that with all cowl anti-ice
valves operative.

Determine the takeoff speeds (Vcer: VMBE: VR»
Vi, VER, and VgR) at the actual takeoff weight
increased by 1.9%. When determining assumed
temp from figure 3-9, read down the optimum flap
line to actual TOGW increased by 1.9%.

NOTE

Since data is not provided for weights
above 600,000 pounds MTOGW is
effectively limited to 588,810 pounds
when the 1.9% correction is applied to
determine takeoff speeds.
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FLAP SETTING

A runway length limited takeoff gross weight is
directly proportional to flap setting and the
climbout gross weight is inversely proportional to
flap setting. A specific flap setting will yield the
best compromise of the takeoff and climbout
requirements. This flap angle is referred to as the
OPTIMUM FLAP, and on the KC-10A can be
selected to any angle between 5 and 25 degrees.
The optimum flap provides the greatest possible
takeoff gross weight capability for the existing
conditions.

WIND

The reported wind direction and velocity can be
inaccurate due to irregularities in terrain or
obstacles in the area of the measuring equipment.

Consideration of wind is noted on the perfor-
mance charts whenever applicable. For application
of wind to takeoff performance, refer to the chart
explanation, Wind Summary and Wind Component
charts.

The effect of wind on takeoff is dependent on the
wind velocity, gust increment, and direction. For
performance calculations, the wind is separated
into a runway wind component which may be a
headwind or a tailwind and a crosswind compo-
nent.

Headwind reduces the distance required for
takeoff due to a reduction in ground speed;
however, since winds are unpredictable, this
advantage should only be used if required for
mission accomplishment. Tailwind increases the
distances required for takeoff; consequently,
takeoff with atailwind is not recommended.
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WARNING |

If the tailwind exceeds 10 knots, or the
crosswind component exceeds 31 knots
on a dry runway, takeoff will not be at-
tempted. For other than a dry runway,
refer to the Maximum Allowable Cross-
wind During Takeoff chart.

CAUTION

If the wind direction is greater than 45
degrees from the runway heading, or
when the crosswind component exceeds
23 knots, the crosswind component
affects the number 2 engine inlet airflow
characteristics requiring that a rolling
takeoff be made.

Wind direction and velocity are often variable.
The calculation of wind components should be
made using conservative values for wind velocity
and direction. For headwinds, use the steady wind
value and the maximum deviation from the run-
way heading to determine the headwind compo-
nent. Prior to using the wind correction grids,
multiply the headwind component by 50 percent.
For tailwinds, use the steady wind value plus the
gust increment and the minimum deviation from
the runway heading to determine the tailwind
component. Prior to using the wind correction
grids, multiply the tailwind component by 150
percent. The crosswind component is determined
by using the steady wind value plus the gust
increment and the maximum deviation from the
runway heading.
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STABILIZER SETTING

The takeoff stabilizer setting is dependent on the
center-of-gravity location and the flap setting.
The takeoff setting is a compromise between
desirable rotation characteristics and the necessity
for retrimming during the takeoff climb. Takeoff
performance is based on use of the correct stabi-
lizer setting.

RUNWAY SLOPE

Consideration for runway slope is provided
whenever applicable. Downhill slopes improves
takeoff acceleration and reduces stopping capabil-
ity. For uphill slopes the reverse is true.

FROST AND ICE

Frosting of the underside of the wings below the
fuel tanks will occur when the fuel temperature is
low, the outside air temperature is above freezing
and humidity is high. This type of frost re-forms
after removal on the ground. Takeoff with ice or
frost on the lower wing surface is permitted,
provided it is caused by fuel cooling of the adja-
cent air and that the thickness of the frost or ice is
not excessive. A coating of frost thicker than 1/8
inch (3.2 mm) or ice thicker than 1/16 inch (1.6
mm) should be removed before departure. Where a
coating remains on the underside of the wing in
the fuel tank region, the Climb Gradient Limiting
Weight penalties are 0.8% for 1/8 inch (3.2 mm)
of frost and 1.2% for 1/16 inch (1.6 mm) of ice.
Operations with adhering frost or ice on other
than the wing lower surface fuel tank are not
permitted.

RCR

The RCR is used to determine the stopping capa-
bility of the airplane.
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Factors such as wetness, bumpiness, rubber
buildup, and runway grooving affect RCR values.
The approximate RCR values presented in Section
IX are different in order to maintain the same
SDR values.

NOTE

Takeoff charts are provided at various
RCR ranges as well as RSC values. The
RCR correction grids on the RCR 17-12,
11-8, and 7-3 charts start out flat and
then slope up/down at a breakpoint. This
breakpoint represents the charted RCR
values for each range. The slope portion
represents correlated data. The flat
portion is where overlap from the previ-
ous range was integrated to provide
continuity between the charts without
loss of capability.

Some approximate RCR values to be used when an
RCR value is not provided are listed below with
the corresponding runway condition. These
approximate RCR values represent selected
stopping distance ratio (SDR) values of 1.0 for
dry conditions, 1.5 for wet conditions on a
grooved or porous surface, 2.0 for wet conditions
on a smooth, hard surface, and 3.0 for icy condi-
tions. The approximate RCR values presented in
Section IX are different; however, the values were
chosen to maintain the same SDR values.

RUNWAY EQUIVALENT
CONDITION RCR BRAKING ACTION
Dry 23 Good
Wet (Grooved) 14 Medium
Wet (Porous) 14 Medium
Wet 10 Medium
Icy 6 Poor
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Runways covered with snow have an RCR some-
where between wet and icy. It is recommended
that a conservative RCR be used when runway
conditions are not clearly defined.

CORRECTION FACTOR FOR CONFIGURA-
TION CHANGES (CFCC)

The correction factor for configuration changes
(CFCC) is used to determine the stopping capabil-
ity of an airplane with various deceleration
devices inoperative or a configuration change
which affects the stopping capability. It relates
the configuration change to the loss of decelera-
tion capability due to reduced coefficient of
friction with the runway. The CFCC is applicable
for all RCR values. The CFCC grid is provided
only on takeoff charts that are based on RCR 23
to 18. When utilizing CFCC, RCR correction will
not be used.

RSC

Runway Surface Condition (RSC) is a measure of
the contaminant depth on the runway. The con-
taminant depth causes a significant increase in the
takeoff distance due to the retarding effect from
tires displacing the contaminant and additional
drag from the contaminant impinging on the
aircraft. The contaminant retarding effect in-
creases with velocity until the aircraft attains
hydroplaning speed. From this point, tire induced
retarding force is significantly reduced and
relatively constant to liftoff.

WARNING |

® Takeoffs shall not be attempted with
over 1/2 inch of wet snow, slush, and/
or water, or 4 inches of dry snow on
the runway.

® |f RSC conditions exist, takeoff is not
allowed with one wheel brake inopera-
tive (OWBI), center gear retracted
(CGR), or anti-skid braking system
inoperative.

NOTE

Use the following conversions to determine RSC
with dry snow:

DRY SNOW = RSC
>0-2in = .25
>2-4in = .50
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NOTE

® |f the takeoff performance is corrected
for RSC, then RCR corrections are not
required.

e |f the RSC is reported as .10 inch or
below of standing water, the runway is
considered wet, not contaminated; use
an RCR of 10 to 14 for takeoff compu-
tations. Do not apply RSC takeoff
restrictions or corrections to perfor-
mance data, flap setting, runway
available (WARP), and reduced thrust
usage.

® |f the RSC is reported as more than
.10 inch of standing water, use a .25
or .50 RSC for takeoff and a 6 RCR
for landing. Use a 6 RCR to figure
maximum crosswind for takeoff and
landing.

CENTER-OF-GRAVITY

The performance data are presented for a center-
of-gravity (CG) location of 8 percent MAC.
Correction grids are provided, where applicable,
for CG locations from 8 percent MAC to 30
percent MAC. The takeoff capability of the
aircraft is increased as the CG location is moved
aft.

ALIGNMENT DISTANCE

The minimum alignment distance is 300 feet.
More may be required for extenuating conditions
(i.e., 180° turn, etc.).

REVERSE THRUST

Reverse thrust is used during takeoff only in

the event of arejected takeoff. The effects of
reverse thrust are included in the calculations

of normal takeoff performance. (Charts are

also provided in Supplemental Performance
Section X1 for dispatch with inoperative reverse
thrust. These charts must be used when dispatch-
ing with any engine thrust reverser inoperative.)
Due to the high speeds achieved during the take-
off run and the delay time before full reverse
thrust is attained, reverse thrust may be less
important than prompt braking action by the pilot
except on wet or icy runways where braking
capability is greatly reduced. However, maximum
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allowable reverse thrust on the remaining engines
is required to achieve charted performance.

NOTE

Reverse thrust may be employed at
thrust levels up to the maximum reverse
thrust mechanical stop or 95% Ny,
whichever occurs first. The reverse
thrust mechanical stop limits Ny to
approximately 95%. N at a constant Ny
is a function of TAT. The higher the
TAT, the lower the Ny. At 0°C, approxi-
mately 95% Ny will be obtained from
95% N,. Below 0°C, N should be
limited by throttle to 95%.

STATIC TAKEOFF

A static takeoff is accomplished with the aircraft
aligned on the runway, brakes set, and engines
advanced to approximately takeoff power. Brakes
are released and final power adjustment is made
prior to 80 knots.

ROLLING TAKEOFF

The procedures for planning a rolling takeoff are
similar to those for a static takeoff. Rolling
takeoff must be used when the wind direction is
greater than 45 degrees from the runway heading
or when the crosswind component exceeds 23
knots. For a rolling takeoff, the engines should be

advanced promptly and smoothly to takeoff thrust.

After accounting for the alignment distance, no
additional field length penalty is required for a
rolling takeoff.

CLIMBOUT FLIGHT PATH

The climbout flight path is the altitude profile for
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climbout with one-engine inoperative and without
turning flight. The aircraft climbout flight path is
divided into four climb segments; first, second,
transition, and final. The first segment is defined
as the climb segment just after lift-off and contin-
ues until the landing gear retracted. The climbout
flight path is calcualted assuming gear retraction
is initiated three seconds after liftoff and com-
pleted 10.5 seconds later. The speed will vary
between Vi gf and V, at 50 feet. The second
segment starts at the point the gear is fully re-
tracted and continues until the aircraft reaches
Pressure Height for Acceleration. The minimum
speed for this segment is V5. The transition
segment is the portion of the flight path during
which the aircraft is accelerated in level flight to
the Vgr. Flaps and slats are retracted as the
recommended flap and slat retraction speeds are
reached. In the final segment the aircraft climbs at
VgRr with the landing gear, flaps, and slats re-
tracted. After operating at takeoff rated thrust for
ten minutes or upon reaching 2000 feet pressure
altitude above the airfield, whichever occurs first,
the thrust is reduced to maximum continuous
power (MCT).

CAUTION

® The normal takeoff thrust duration of
five minutes may only be extended to
ten minutes for engine inoperative
contingency. Comply with applicable
maintenance procedures.

® The flight path profiles are for a
straight-out flight path, and do not
include the performance loss due to a
turning climb-out flight path.
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PRESSURE HEIGHT FOR ACCELERATION

The pressure height for acceleration is the height
above the runway where level-off acceleration
should be initiated to ensure the climbout flight
path altitude profile for obstacle clearance is
achieved. The pressure height for acceleration
corresponds to the geometric height for level-off
acceleration shown in the climbout flight path.

When noise abatement is not a factor, the mini-
mum three engine pressure height for acceleration
is 800 feet above the runway. The minimum
pressure height for acceleration with an engine
inoperative is 400 feet above the runway. If the
minimum acceleration height does not provide
sufficient obstacle clearance, the pressure height
for acceleration is based on the obstacle clearance
height.

FLIGHT DIRECTOR

The flight director takeoff mode speed/attitude
control system is programmed to compute the all
engines operating or one-engine inoperative
climbout speed as appropriate. Refer to Section IV
of TO 1C-10(K)A-1 for Engine Failure After Vy
Procedure.

CAUTION

® Following the loss of an engine,
during an obstacle limited takeoff do
not follow the flight director takeoff
mode pitch commands when V5 speed
is corrected for airplane center of
gravity.
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® Following the loss of an engine,
during an obstacle limited takeoff do
not follow the flight director takeoff
mode pitch commands when a reduced
thrust takeoff is being performed at
weights where the airplane is Vyjcg
limited (Vyjcg is V1) and rotation
speed (VR) was increased to minimum
rotation speed (VRMIN)-

® The takeoff profile for obstacle
clearance and climb gradient is based
on maintaining the computed climb
speed. Therefore, the airspeed indica-
tor is the primary instrument for
takeoff guidance.

® When the airplane is Vpjcg limited
during reduced thrust operation, the
required V, speed is higher than that
commanded by the flight director.

NOTE

Flight director pitch guidance may be
used under the above conditions by
preselecting a vertical speed of approxi-
mately 2000 feet per minute prior to
commencing the takeoff roll. Manually
fly the airplane to the correct climb
speed after takeoff and select IAS
HOLD.

Change 7
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AUXILIARY POWER UNIT (APU)

The performance data presented in this section are
for operation with the APU off. To account for
APU doors open when calculating gross weight
increase the climb gradient required by an incre-
ment of 0.08 percent and reduce the runway
available by 0.6 percent.

CONFIGURATION DEVIATION LIST

Configuration deviations from the standard
airplane configuration increase the airplane drag
and, as a result, impose an airplane performance
penalty. Figure 1-14 is used to calculate the total
drag index for the configuration deviations. This
drag additive impacts the maximum takeoff gross
weight (MTOGW) and takeoff speeds.

NOTE

The performance data presented in this
manual is for operation without Wing
Aerial Refueling Pods Installed. To
allow use of this data when Wing Air
Refueling Pods are installed, first refer
to that paragraph for determining the
appropriate MTOGW. Then perform the
drag index penalties computation, as
indicated below, to arrive at a reduced
MTOGW.

To account for any configuration deviations, first
determine the MTOGW (configuration deviations
not considered). Then use figure 1-14 to calculate
the total drag index for the configuration devia-

tions (do not include Wing Air Refueling Pods in
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this calculation). Calculate a reduced MTOGW by
lowering the MTOGW by 2000 pounds for each
unit of drag index. Takeoff is permitted if the
TOGW is less than or equal to this reduced
MTOGW.

Takeoff speeds must be calculated for a gross
weight which corresponds to the TOGW increased
by 2000 pounds for each unit of drag index.

WING AIR REFUELING PODS (WITH TCTO
1C-10(K)A-956)

The performance data presented in this manual are
for operation without Wing Aerial Refueling Pods
installed.

The following applies when calculating the
allowable Takeoff Gross Weight with Wing Aerial
Refueling Pods installed.

To compute the Equivalent Field Length, or
determine the MAW when V| = VMCG’ reduce
the runway available by the following:

Reduction Condition
3.9% for RCR 2 3 to RCR 3
5.5% for RSC 0.25 inch
13.4% for RSC 0.50 inch

Add 0.52 to the required climb gradient to deter-
mine the Climb Gradient Limiting Weight.

Once MTOGW is determined, factor in any addi-
tional drag index penalties
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as calculated in the preceding paragraph "CON-
FIGURATION DEVIATION LIST" to arrive at a
reduced MTOGW. If actual TOGW is at or below
this reduced MTOGW then takeoff is permitted.

ENGINE FAIL LIGHT

Takeoff is allowed with the engine fail light
inoperative. With the engine fail light inoperative,
additional time (and distance) may be required
before the pilot becomes aware of an engine
problem. To account for this increased recognition
time in calculating the allowable takeoff gross
weight, reduce the runway available by 400 feet.

BANK ANGLE

Banked flight imposes a load factor on the air-
plane which requires an increase in thrust to
maintain the same climb gradient. Thus, if the
thrust and speed are constant, the climb gradient
available decreases as the bank angle increases.

TAKEOFF PLANNING

A flowchart outlining the following procedures
has been included in the TAKEOFF PLANNING
GUIDE in figure 3-4 The outline is entered at the
top with the given takeoff conditions. The plan-
ning then proceeds along a path through the
applicable branches in either a horizontal or
descending manner until a solution is reached at
the bottom of the outline.

It is imperative that these procedures be used in
planning to ensure all factors affecting takeoff are
properly considered in the correct order. Devia-
tions from these procedures may result in incor-
rect takeoff data.
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Takeoff planning begins with the computation of
MTOGW and optimum flap setting for all take-
offs.

Specific procedures are then described under
maximum thrust takeoff, or reduced thrust take-
off, and TOGW is checked against TSLW, V\icas
and V), gg limitations, and if required, adjusting
TOGW and optimum flap setting.

DETERMINE MTOGW AND
OPTIMUM FLAP SETTING

Begin by calculating the wind components from
figure 3-6, adjusting the components as described
in figure 3-5 and checking wind limitations. If an
obstacle is present along the flight path, deter-
mine the obstacle height and obstacle distance
from the liftoff end of the runway.

If departure end of runway elevation is not known
and a downhill slope exists, determine the ob-
stacle height using the following formula:

OBSTACLE HEIGHT =

OBST HT (MSL) - (FLD ELEV - RWY LENGTH X %SLOPE,
100

For this height and distance, using the most
limiting flap correction, determine the gradient
required for obstacle clearance from figure 3-7. If
this gradient is equal to or less than 2.5 percent,
the obstacle is not limiting, and a value of 2.5
percent is used.

If applicable, determine the CFCC from figure
3-8. Determine runway available limiting weight
(RALW) and climb gradient limiting weight
(CGLW) from figure 3-9 for given conditions and
climb gradient required.

Change 4
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To determine optimum takeoff flap setting and
MTOGW, parallel the RALW and CGLW lines on
sheet 3 of figure 3-9 until they meet as shown in
figure 3-2. Read across and down to determine
MTOGW and optimum takeoff flap setting respec-
tively. Set TOGW equal to or less than MTOGW.

NOTE

When CGLW isless than RALW and as
such the CGLW and RALW lines do not
intersect, proper performance chart
interpretation dictates you follow the
CGLW line until it peaks (MTOGW).
This is the optimum flap setting for the
condition.

If MTOGW was computed for obstacle clearance
(climb gradient greater than 2.5 percent), it may
be possible to determine a higher MTOGW. If this
is desired, use the following procedure:

Attempt this procedure by selecting a runway
distance less than the actual runway available.

NOTE

® \When runway cutback procedures are
used for obstacle clearance, use the
original (full) runway available to
determine MAW when V1 =V ce-

® Recommend a reduction of runway
available of approximately 200 feet
for obstacle distances up to 2000 feet,
and 500 feet for obstacle distances
beyond.

® This decrease in runway available and
increase in obstacle distance may
result in a higher MTOGW.
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Recalculate the obstacle height (for
runway slope) and obstacle distance
from the adjusted liftoff point.

NOTE

For runway slope, the obstacle height
must be adjusted by the AHT determined
by the following formula:

AHT = (Rwy Reduction) x Slope (percent)
100

AHT is negative for downhill and positive for
uphill runway slopes.

With these adjusted values for height and dis-
tance, using the most limiting flap correction,
redetermine the gradient required for obstacle
clearance. If the gradient is equal to or less than
2.5 percent, use a value of 2.5 percent.

Redetermine the MTOGW and optimum flap
setting for the adjusted RALW and CGLW from
figure 3-9. If this resultsin a higher MTOGW,
continue this procedure until the desired TOGW is
achieved, MTOGW decreases, or the maximum
allowable flap setting is attained.

Set TOGW equal to or less than MTOGW.

Determine Maximum or
Reduced Thrust Takeoff

If TOGW islessthan MTOGW, reduced thrust
should be used if the aircraft and runway condi-
tions permit.

NOTE

Failure to use reduced thrust to the
maximum extent allowable increases
engine wear which directly contributes
to decreased engine life.
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Complete remaining takeoff planning under

OPTIMIZATION OF maximum thrust takeoff or reduced thrust takeoff
TAKEOFF FLAP SETTING as applicable.

MAXIMUM THRUST
TAKEOFF

CHECK TIRE SPEED LIMITATION

Determine the TSLW from figure 3-10 and com-
pare the TOGW to the TSLW. If the TOGW is
equal to or less than the TSLW, proceed to deter-
mine V1.

GROSS WEIGHT ——

If the TOGW exceeds the TSLW, plot TSLW for
various flap settings up to 20° on sheet 3 of figure
3-9 and compare with CGLW as shown in figure
3-3. Find the highest weight in the allowable

takeoff region, use this weight as the TOGW and
use the corresponding flap setting as the takeoff
flap setting.
5 10 15 20 25
FLAP SETTING (DEG)
) S EFFECT OF TIRE SPEED
Figure 3-2. Optimization of Takeoff LIMITING WEIGHT
Flap Setting ON OPTIMUM FLAP SETING

FIRST CHOICE OF
OPTIMUM
FLAP SETTING

WARNING |

Reduced thrust usage is not permitted if:

® RCR value is less than 10.

GROSS WEIGHT —————»

® RSC is used for TOLD computations.

OPTIMUM
FLAP SETTING
BASED ONTSLW

® The anti-skid braking system or one
main gear wheel brake is inoperative.

® One center gear wheel brake isinop-
erative and takeoff gross weight is
greater than 460,000 pounds.

ALLOWABLE
TAKEOFF REGION

® Headwinds are used for mission

) 15
accomplishment. FLAP SETTING (DEG)

® Suspected windshear is reported.

e Commercial Type Il deicing/anti-icing Figure 3-3. Effect of Tire Speed Limiting
fluid has been applied. Weight on Optimum Flap Setting
NOTE

The takeoff performance of the aircraft
is not affected by the application of MIL
SPEC or Commercial Type IV deicing/
anti-icing fluid.

Change 9 3-15
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DETERMINE V1

Determine V1 by computing Vpcg from figure
3-11, VcEg from figure 3-12, and V) gg from
figure 3-13.

V1 isthe higher Of Vcgg and Vg, not to
exceed VBE-

If V1 is VCEE: the VMce and VMBE [imitations
are satisfied and no adjustments to the TOGW are
required.

If V1 isVpMmce, it may be necessary to reduce the
TOGW. Begin by entering the appropriate Maxi-
mum Allowable Weight when V1 = V)jcg chart
(figure 3-14) with runway available and solve for
MAW. For dry, wet, or icy runways, use the
optimum takeoff flap setting.

NOTE

When an RSC is used in TOLD planning,
use 25 deg flaps only. The MAW is the
MTOGW.

If V1 isVpmBE, the TOGW must be reduced until
V1 isnot limited by Vpgg. For most cases,
reducing the TOGW by 3500 pounds for every
knot Vcgpg exceeds Vgg Will satisfy the Vg
limitation. However, if V4 islimited by V) gE at
this weight, additional weight reduction is re-
quired. After each weight reduction, redetermine
VcEeg and V) gg and recalculate V.
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DETERMINE VR AND Vo

Determine VR from figure 3-15, VR p N from
figure 3-11 and Vo from figure 3-16.

If VR islessthan VR N increase VR to equal
VR MIN and increase V5 by the same increment.

COMPLETE TAKEOFF PLANNING

Determine VER, VgR, and Vg from figure
3-17, the stabilizer setting from figure 3-18, the
pressure height for acceleration from figure 3-19
and the N1 setting for takeoff from figure 3-20.
Compute emergency return speeds and landing
distance based on TOGW using 35° flaps.

REDUCED THRUST
TAKEOFF

The assumed temperature is used to set N1 thrust
for takeoff and determine airplane performance.

NOTE

Actual temperature is used to compute
pressure height for acceleration.
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NOTE

® The assumed temperature may not
exceed the temperature limits of the
environmental envelope by more than
10 degrees C. Refer to limitations
section in TO 1C-10(K)A-1.

® The assumed temperature must be
equal to or greater than the thrust flat
rated (break) temperature at the
airfield pressure altitude.

Altitude (ft) Degree C
SL 30
1000 29
2000 27
3000 25
4000 23
5000 to 14,000 20

If calculations yield an assumed temperature less
than shown above, a maximum thrust takeoff is
required.

DETERMINE ASSUMED TEMPERATURE

Proceed to determine the assumed temperature
using the optimum flap setting determined by the
MTOGW.

Enter figure 3-9 where MTOGW and optimum flap
setting occur, read down to TOGW while main-
taining the optimum flap setting. From this inter-
section, parallel the RALW and CGLW values. If
at any time the bottom of the chart (figure 3-9,
sheet 3) is intersected, proceed to the next chart
with that gross weight value (280,000 1b). As-
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sumed temperature is determined from both
RALW and CGLW temperature grids.

Use the lowest of these two assumed temperatures
as the assumed temperature for thrust reduction.

DETERMINE TSLW

Determine the TSLW from figure 3-10 at the
assumed temperature. If the TOGW is equal to or
less than the TSLW proceed to determine V.

If TOGW is greater than TSLW, perform a maxi-
mum thrust takeoff.

DETERMINE V4

Determine Vyjcg from figure 3-11 with the
assumed temperature.

Determine Vcgp from figure 3-12 and VMBE
from figure 3-13 with assumed temperature.

V1 is the higher of Vcgg and Vycg, not to
exceed VVIBE

If Vi is VCEF the VMcG and VMBE require-
ments are satisfied and no adjustment to the
assumed temperature is required.

In the event Vi is VMcg enter figure 3-14 with
takeoff conditions and assumed temperature and
determine MAW. If MAW is less than TOGW,
maximum takeoff thrust must be used.

If V{is VR, the assumed temperature must be
reduced. Use figure 3-13 to calculate an assumed
temperature for which Vy g is equal to VcEgE.
This is the new assumed temperature.
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DETERMINE VR AND V5

If V1 isVcEg or VgE: Using assumed tempera-
ture, determine Vg and V2 from figures 3-15 and
3-16, respectively.

If V1isVMmcg: using assumed temperature,
determine VR and V, from figures 3-15 and 3-16
respectively. Determine VR | N» USing the
assumed temperature, from figure 3-11.

If VR islessthan VR N increase VR to equal
VR MIN and increase Vo by the same increment.

COMPLETE TAKEOFF PLANNING

Determine VER, Vgr and Vy\ from figure 3-17
and stabilizer setting from figure 3-18.

With actual temperature, determine pressure-
height for acceleration from figure 3-19.

Determine the N1 setting for takeoff from figure
2-7, 2-8 or 3-21, using the assumed temperature.

NOTE

® |f engine, or engine and wing ice
protection is required, reduce the
assumed temperature by 3 degrees C
before determining the Reduced
Thrust Takeoff N4 setting.

e |f wing ice protection is required, add
a AN of one percent to the N setting
for reduced takeoff thrust.

® When using the TO FLX (Flexible
Takeoff) Mode of the Thrust Com-
puter, set the takeoff assumed tem-
perature in the ASSUMED TEMP
Selector. If engine anti-ice is used, set
the assumed temperature used to
determine the Reduced Thrust Takeoff
N1 Setting.
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Compute emergency return speeds and landing
distance based on TOGW using 35° flaps.

CHART EXPLANATION AND
EXAMPLE PROBLEMS

TAKEOFF PLANNING GUIDE

Figure 3-4 presents a takeoff planning flowchart
for optimum flap takeoff gross weight determina-
tion.

WIND SUMMARY

The wind summary in figure 3-5 explains how the
wind components are used for performance cal cu-
lations.

WIND COMPONENT

The runway component and the crosswind compo-
nent may be found from figure 3-6 if the wind
velocity, gust increment, and direction are known.
The chart may be linearly interpolated for inter-
mediate values of wind velocity and wind angle.

NOTE

The maximum demonstrated crosswind
component is 31 knots on a dry runway.

Example 1:

Given:

Wind Velocity = 40 Knots Headwind
Wind Angle = 40 Degrees

Find:

Runway Wind Component
Crosswind Component

Takeoff Limitations Due to Wind
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Solution:

Enter figure 3-6 at the origin and move radially
outward at the wind angle of 40 degrees until the
40-knot wind velocity line is reached. This point
isinthe region labeled CAUTION ROLLING
TAKEOFFS ONLY, and thisis the takeoff limita-
tion. Read down to determine the crosswind
component of 25.6 knots; read to the left to obtain
30.5 knots headwind component.

MAXIMUM ALLOWABLE CROSSWIND DUR-
ING TAKEOFF

Existing crosswind components will be compared
to the Maximum Allowable Crosswind During
Takeoff (figure 3-6A). The chart values represent
the maximum crosswind in which the aircraft can
maintain directional control on the runway as a
function of Runway Condition Reading (RCR).
When existing crosswind exceeds the maximum
allowable crosswind, the takeoff will not be
attempted. Refer to "RCR" this section, for dis-
cussion of Runway Condition Reading.

Example la:

Given:

RCR =18

Find:

Maximum Allowable Crosswind
Solution:

Enter figure 3-6A with the actual RCR of 18 and
read across to the RCR correction grid. The
maximum allowable crosswind is 28 knots.

CLIMBOUT FLIGHT PATH

The climbout flight path is calculated assuming
gear retraction is initiated 3 seconds after liftoff
and is completed 10.5 seconds later.

Figure 3-7 consists of 11 sheets, all of which
present obstacle height versus obstacle distance
for various climb gradient lines and correction
grids for flap setting, wind, and slope. The con-
stant gradient lines reflect the lowest composite
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path, considering the effects of all altitudes,
temperatures and engine bleeds. Figure 3-7 allows
the gradient required for obstacle clearance to be
determined.

NOTE

The effect of slope shown on this chart
is an additional correction to account for
variation in performance to 50 feet due
to runway slope. Corrections to obstacle
height to account for runway slope
effects (discussed in Takeoff Planning)
must also be made.

NOTE

If the gradient required exceeds 9.0
percent, increase the distance to the
obstacle (with a corresponding reduction
in the runway available) such that the
gradient required is 9.0 percent or less.

Example 2:

Given:

Obstacle Height above Liftoff = 400 Feet
Obstacle Distance from Liftoff = 12,400 Feet
Flap Setting = 15 Degrees

Tailwind = 10 Knots (Calculated)

Runway Slope = 1% Downhill

Find:

Gradient Required for Obstacle Clearance
Solution:

Make height correction of 24 feet for one percent
downhill slope. Enter figure 3-7 sheet 2, with the
adjusted obstacle height of 424 feet and the
obstacle distance of 12,400 feet. Make corrections
to the obstacle distance for 15-degree flaps and 10
knots tailwind. Interpolating the climb gradient
lines gives a value of 4.3 percent as the gradient
required for obstacle clearance.
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MINIMUM CLIMB GRADIENT

Linear climb restrictions are normally expressed
as a rate-of-climb in feet per minute (fpm) on
published departure procedures (SIDs, Published
IFR Departure Procedures, etc). These rates can
be converted to an equivalent linear climb gradi-
ent in terms of feet per nautical mile (ft/Nm). To
ensure that the non-linear KC-10 climbout flight
path does not penetrate the linear path defined by
a climb restriction, Gross Climb Gradients have
been adjusted in figure 3-6B using pre-determined
departure end crossing heights and runway reduc-
tions.

WARNING |

e Runway reductions greater than those
printed in figure 3-6B will not be used
in an attempt to lower the required
climb gradient. Therefore, when using
E-TOLD, the runway cutback feature
must be disabled.

e When using minimum climb gradient
procedures, the MTOGW will be based
on climb gradients printed on sheets 1
and 2 of figure 3-6B and runway
length reduced by lineup distance and
runway cutback; runway available.
Use these values for the remainder of
manual TOLD calculations and input
values for E-TOLD calculations.

NOTE

For airfields with published screen
heights, compare computed runway
reductions/climb gradients from AF
Form 4089, Obstacle Clearance
Worksheet, with the runway cutbacks/
minimum climb gradients from Fig 3-6B.
Use the largest runway reduction and
climb gradient for TOLD computations.

Compute End of Restriction Height (AGL) by
subtracting runway departure end field elevation
from the published climb restriction height
(MSL).
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Next, determine if the restriction ends at/above or
below the charted pressure height for acceleration
(1505).

Then, enter sheet 1 or 2 of figure 3-6B with Climb
Restriction (Ft/NM) and End of Restriction Height
(AGL), correcting for downhill slope and tailwind
as necessary and determine climb gradient and
cutback required.

Example 2A:

Given:

Runway Length = 10,000 feet
Lineup Distance = 300 feet
Wind = Zero

Runway Slope = Zero

Maintain 300 ft/Nm climb to 1200 feet AGL
Find:

Gross Climb Gradient Required
Runway Reduction

Runway Available

Solution:

Enter sheet 1 of figure 3-6B with a climb restric-
tion of 300 ft/Nm, intersect the block correspond-
ing to the 1200 feet AGL row. Result is a 5.38%
gross required climb gradient and 1515 foot
required runway reduction. Runway Available
(RA) will be Runway Length (RL) minus lineup
distance and runway reduction.

RA = 10,000 - 300 - 1515 = 8185
Example 2B:

Given:

Runway Length = 10,000 feet
Lineup Distance = 300 feet

Wind = Zero

Runway Slope = Zero

Maintain 260 ft/Nm climb to 2200 feet AGL
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Find:

Gross Climb Gradient Required
Runway Reduction

Runway Available

Solution:

Enter the bottom chart on sheet 1 of figure 3-6B
with a climb restriction of 260 ft/Nm, read down
to the 1505 foot AGL row. Result is a 7.41% gross
required climb gradient and 570 foot required
runway reduction. Runway available (RA) will be
runway length (RL) minus lineup distance and
runway reduction.

RA = 10,000 - 300 - 570 = 9130
Example 2C:

Given:

Runway Length = 10,000 feet
Lineup Distance = 300 feet

Wind = 8 knot calculated tailwind
Maintain 300 ft/Nm climb to 1200 feet AGL
Airfield required screen = 35 feet
Find:

Gross Climb Gradient Required
Runway Reduction

Runway Available

Solution:

Enter Sheet 1 of figure 3-6B with a climb restric-
tion of 300 ft/Nm, read down the column, and
intersect the block corresponding to the 1200 feet
AGL row. Result is a 5.38% gross uncorrected
climb gradient and 1515 foot required runway
reduction. To correct climb gradient for tailwind,
multiply tailwind correction by knots of tailwind;
then add product to uncorrected gradient.

Gross Required Climb Gradient = .06 x 8 = 0.48
0.48 + 5.38 = 5.86

Since the airfield had a published required screen
height of 35 feet, enter sheet 1 of “igure 3-7 with
a screen height of 35 feet and read to the right to
intersect a gross climb gradient of 5.86%. A
runway reduction of 1560 feet is read from the
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obstacle distance axis. Compare the runway
reduction required to meet the climb restriction
with the reduction required to meet the screen
height. Runway available (RA) will be runway
length (RL) minus lineup distance and the greatest
runway reduction.

RA = 10,000 - 300 - 1560 = 8140.

CORRECTION FACTOR FOR CONFIGURA-
TION CHANGES (CFCC)

The CFCC chart, figure 3-8, provides data for
center gear retracted, one wheel brake inopera-
tive, or the anti-skid braking system inoperative.
The chart is used by entering with the reported (or
approximated) RCR and reading up to the desired
line. The CFCC is found by reading the vertical
scale. The CFCC is then used to calculate the
performance instead of the reported RCR.

Example 3:
Given:
RCR =14

Anti-skid Braking System Inoperative
Find:

CFCC

Solution:

Enter figure 3-8 with the actual RCR of 14. Read
up to the antiskid inoperative line. Reaching the
vertical scale, the CFCC is 17.

MAXIMUM TAKEOFF GROSS WEIGHT AT
OPTIMUM TAKEOFF FLAP SETTING
(MTOGW)

Figure 3-9 allows the maximum takeoff gross
weight and the optimum takeoff flap setting based
on runway available and climb gradient require-
ments, to be determined. Figure 3-9 combines the
data found in the critical field length and the
climb gradient limiting weight charts.

Example 4:

Given:

Outside Air Temperature = 15°C
Pressure Altitude = Sea Level

Tailwind = 15 Knots (Calculated)
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Zero Slope

RCR =23

CFCC =0

CG = 8% MAC

Air Conditioning ON

Ice Protection Off

Climb Gradient = 4%

Runway Available = 12,000 Feet
Find:

Maximum Takeoff Gross Weight and Optimum
Takeoff Flap Setting Based on Runway Available
and Climb Gradient Limitations.

Solution:

Begin by using sheet 1 of figure 3-9 to calculate
the equivalent field length by entering with the
runway available of 12,000 feet, making a correc-
tion for 15 knots tailwind, and air conditioning
on. The equivalent field length is found to be
9850 feet.

Enter sheet 2 with the OAT and pressure altitude
and follow the guidelines to account for the
equivalent field length determined from sheet 1.
Read the runway available limiting weight
(RALW) at five-degrees flap setting on the verti-
cal scale as 528,000 pounds.

Enter sheet 5 with the OAT and pressure altitude
and read an uncorrected climb gradient limiting
weight (CGLW) of 562,000 pounds.

Enter sheet 4 with the uncorrected climb gradient
limiting weight from sheet 5 and correct for air-
conditioning on and climb gradient to get a climb
gradient limiting weight at 25° flaps of 496,000
pounds.

Sheet 3 may now be entered from the left side
with RALW at five-degrees flaps and from the
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right side with the CGLW at 25-degrees flaps.
Follow the respective guidelines until the RALW
equals the CGLW. The flap setting where this
occurs is the optimum flap setting. For this
problem, the optimum flap setting is 10.3 degrees
and the maximum takeoff gross weight, based on
RALW and CGLW is 545,000 pounds.

TIRE SPEED LIMITING WEIGHT

The tire speed limiting weight is the weight where
the all engines operating lift off speed is equal to
the tire placard speed of 204 knots (235 mph)
groundspeed. The data are presented in figure
3-10.

Example 5:

Given:

Outside Air Temperature = 32°C
Pressure Altitude = 8,000 Feet
Flap Setting = 11 Degrees
Tailwind 8 knots calculated

CG = 8% MAC

Find:

Tire Speed Limiting Weight
Solution:

Enter figure 3-10 with 32°C outside air tempera-
ture and 8,000 feet pressure altitude. Correct for
11-degree flap setting and the tire speed limiting
weight is 437,000 pounds.

GROUND MINIMUM CONTROL SPEED
(Vmca)

The ground minimum control speeds are based on
the maximum thrust on the tail engine and one
wing engine and the other wing engine

windmilling. The ground minimum control speed
data are found in figure 3-11.
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Example 6:

Given:

Outside Air Temperature = 40°C
Pressure Altitude = 6,000 Feet
Flap Setting = 5 Degrees

Ice Protection Off

RCR = 6 (Oil on runway)

Find:

Ground Minimum Control Speed
Solution:

Using figure 3-11, the outside air temperature of
40°C, and the pressure altitude of 6,000 feet yield
a value of 118.5 KIAS.

CRITICAL ENGINE FAILURE SPEED (Vcgf)

Critical engine failure speed data are presented in
figure 3-12 for all runway conditions. Sheet 1
allows an uncorrected Vopgp to be determined
which is then corrected, using sheet 2, and sheet 3
on RCR 23 to 18 charts, for flap setting, bleed,
wind, slope, CG location, RCR, and CFCC (on
RCR 23 to 18 charts only).

Example 7:

Given:

Outside Air Temperature = 42°C
Pressure Altitude = -1,000 Feet

Gross Weight = 580,000 Pounds
Flap Setting = 15 Degrees

Ice Protection Off
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Air Conditioning Off

Tailwind = 10 Knots (Calculated)
Zero Slope

CG = 8% MAC

RCR =23
CFCC =0
Find:

Critical Engine Failure Speed
Solution:

Use sheet 1 of figure 3-12 with the outside air
temperature of 42°C, pressure altitude of -1,000
feet, and the gross weight of 580,000 pounds to
determine the uncorrected Vogpg of 177.5 KIAS.
Using sheet 2, correct for flap setting and tailwind
to obtain the Vogp speed of 165.0 KIAS.

MAXIMUM BRAKING SPEED (VygEg)

The maximum braking speed data presented in
figure 3-13 are based on the critical engine failure
speed from which the airplane can be brought to a
stop without exceeding the energy absorption
capacity of the brakes. The data presented on
sheet 1 are for the normal airplane configuration
with all gear down with or without antiskid
braking on all wheels. Sheet 2 provides data for
other configurations giving the Vy gg in ground-
speed. Once the groundspeed is found from sheet
2, sheet 1 may be entered at this groundspeed to
correct the data to indicated airspeed. Takeoff is
not allowed above the presented weights. For
weights lighter than shown, determine VpgE at
the lightest weight shown.
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Example 8:

(Mission accomplishment with head wind used)
Given:

Outside Air Temperature = 40°C
Pressure Altitude = Sea Level
Gross Weight = 500,000 Pounds
Flap Setting = 5 Degrees
Headwind = 10 Knots (Cal culated)
Slope = 2.0% Uphill

Find:

Maximum Braking Speed
Solution:

Enter sheet 1 of figure 3-18 with the gross weight
of 500,000 pounds and the runway slope of 2.0
percent uphill. Use the guidelines to account for
10 knots headwind, sea level pressure altitude,
40°C outside air temperature, and 5-degree flap
setting. The maximum braking speed is 202 KIAS.
MAXIMUM ALLOWABLE WEIGHT WHEN V =

VMcaG

If Vcgg islessthan Vy cg., it may be necessary
to reduce the takeoff weight if it is greater than
the V\ycg limited weight.

Example 9:
Given:
Pressure Altitude = Sea Level

Outside Air Temperature = 15°C
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Runway Available = 6800 Ft.

Wind = 10 Knot Tailwind (Calculated)
Slope = 1% Uphill

Ice Protection Off.

Air-conditioning Off.

RCR = 19.
CFCC = 0.
Find:

Maximum Allowable Weight When V41 = Vica
Solution:

Enter sheet 2 of figure 3-14 with the runway
available and correct to reference conditions for
RCR, slope, and wind. Enter sheet 1 of figure
3-14 with the altitude and temperature and read
down, then enter with the reference MAW dis-
tance and read across until intersecting at a
weight. Thisis the Maximum Allowable Weight
When V1 = Vpcg: MAW = 470,000 |bs.

ROTATION SPEED (VR)

The rotation speeds are presented in figure 3-15.
However, Vr must always be checked to ensure
that VR is not less than VR M IN-

MINIMUM ROTATION SPEED (VR miN)

The minimum rotation speeds are based on takeoff
thrust setting on the tail engine and one wing
engine with the other wing engine windmilling.
The minimum rotation speed data are found in
figure 3-11,
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CLIMBOUT SPEED (V5)

Figure 3-16 provides the climbout speeds. How-
ever, if the VR speed must be increased to equal
VR MIN- the Vo speed must be increased by the
same increment.

FLAP AND SLAT RETRACTION SPEEDS
AND MINIMUM MANEUVER SPEEDS

These speeds are presented in figure 3-17 versus
gross weight. Use linear interpolation for interme-
diate weights.

TAKEOFF INTO SUSPECTED WINDSHEAR

WARNING |

Takeoff will not be attempted when:

® Severe loss shear conditions exist or are
forecast at or below 2000 feet AGL.

® Any severe windshear activity exists or is
forecast due to convective activity.

If takeoff into suspected windshear condition is
necessary, the following steps apply to perfor-
mance computations:

a. Use the longest runway available with the
least probability of windshear encounter.

b. Use maximum thrust. A bleeds off takeoff may
be required. The use of autothrottles and/or
autopilot CWS is not recommended.

c. Compute takeoff speeds based on gross weight
for existing runway and obstacle conditions.

I. Compute actual gross weight V1, Vi, and
Vs.

2. Compute performance limiting V1, VR,
and Vj.

3. Set speed bugs to computed performance
limiting V1, VR, and V, speeds.

CAUTION

Performance limiting V1, VR, and Vo
will be limited to a 20 knot increase.
When VR MIN = VR the performance
limiting gross weight Vp will not exceed
actual gross weight charted Vg by more
than 20 knots.

NOTE

During light gross weights, it is possible
that performance limiting V| may equal
or exceed performance limiting VR (VR
not to exceed actual gross weight
charted VR by more than 20 knots). In
this case the performance limiting gross
weight Vi value will be V.
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4. Compare the actual gross weight charted
VR to performance limiting charted VR.

WARNING |

® Takeoff into suspected windshear will
not be attempted unless the charted
performance limiting VR exceeds the
charted actual weight Vp by at least
10 knots.

® Never will the Vi bug speed be set to
less than VR MIN-

d. Set VgR and VgR bugs to the actual gross
weight speeds.

NOTE

If the performance limited V5 is higher
than the actual gross weight ViR, set the
VER bug to the performance limited V5.

e. Never rotate later than a point where sufficient
runway is available to ensure flight path
obstacle clearance. After airborne, implement
the Maximum Performance Maneuver if
necessary.

STABILIZER SETTING

The airplane nose-up stabilizer setting may be
determined from figure 3-18. Linear interpolation
may be used for intermediate flap settings.

Example 10:

Given:

CG = 12% MAC

Flap Setting = 20 Degrees
Find:

Stabilizer Setting
Solution:

Enter figure 3-18 with the CG location of 12%
MAC and the flap setting of 20 degrees and obtain
an airplane nose-up stabilizer angle of 7.2 de-
grees.

PRESSURE HEIGHT FOR ACCELERATION

Figure 3-19 allows the pressure height for accel-
eration to be determined corresponding to the
geometric height for acceleration shown in the
climbout flight path chart (figure 3-7). These
heights are the recommended acceleration heights
for two engine climbout.
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When noise abatement is not a factor, the mini-
mum three engine pressure height for acceleration
is 800 feet above the runway. The minimum
pressure height for acceleration with an engine
inoperative is 400 feet above the runway. If the
minimum acceleration height does not provide
sufficient obstacle clearance, the pressure height
for acceleration is based on the obstacle clearance
height.

Example 11:

Given:

Outside Air Temperature = -10°C
Pressure Altitude = 2000 Feet
Find:

Pressure Height for Acceleration
Solution:

Enter figure 3-19 with 2000 feet pressure altitude
and -10°C outside air temperature. Read down to
the pressure height line and determine that the
pressure height for acceleration is 1625 feet above
the airfield.

N4 SETTING

Figure 3-20 presents the Ny setting for Takeoff
Thrust. See Section II for chart explanation.

REDUCED THRUST TAKEOFF N4 SETTING

The reduced thrust takeoff N setting may be
determined from figure 3-21 if the assumed
temperature and the outside air temperature are
known. The data are valid from sea level to
14,000 feet with the restriction that the assumed
temperature may not be less than the thrust flat
rated (break) temperature (the thrust flat rated
temperatures are indicated on the chart).

TO 1C-10(K)A-1-1

Example 12:

Given:

Outside Air Temperature = -20°C
Assumed Temperature = 41°C
Pressure Altitude = 2000 Feet
Engine and Wing Ice Protection On
Air Conditioning On

Find:

Reduced Thrust Takeoff N Setting
Solution:

When reduced thrust is used with ice protection
on, the assumed temperature must be reduced by
3°C prior to determining the reduced thrust Ny
setting. Therefore, enter figure 3-21 with the
assumed temperature of 38°C and the actual
temperature of -20°C. This yields a reduced thrust
Ny setting of 101.0 percent. This value must be
increased by 1.0 percent for wing ice protection
on, which gives a reduced thrust N setting for
takeoff of 102.0 percent.

CONVERSION FROM GRADIENT TO RATE
OF CLIMB

The calculation of takeoff performance as dis-
cussed in this section is based on climb gradient;
rate of climb data is not required. However, figure
3-22 allows climb gradient to be converted to rate
of climb in units of feet per minute.

Example 13:
Given:
Outside Air Temperature = 0°C

Pressure Altitude = 4000 Feet

Change 8 3-24A
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Gross Weight = 520,000 Pounds
Climb Gradient = 4.0 Percent
Airspeed = 184 KCAS

Find:

Rate of Climb

Solution:

Enter figure 3-22 with the airspeed of 184 KCAS
and the pressure altitude of 4000 feet. Use the
guidelines to account for 0°C outside air tempera-
ture and 4.0 percent climb gradient. The rate of
climb is 790 feet per minute.

ALL ENGINE CLIMB GRADIENT

Figures 3-22A and 3-22B provide all engine climb
gradient. The data in figure 3-22A are based on
the all engine climbout speed and is used below
pressure height for acceleration (landing gear
retracted slats extended), (Vo+10 KIAS) while the
data in 3-22B are based on slat retract (V§R)
airspeed and is used above pressure height for
acceleration.

Example 14:

Given:

Outside Air Temperature = +30°C
Pressure Altitude = 4000 Feet

Gross Weight = 520,000 Pounds
Flaps and Slats = 15°/EXT

Engine and Wing Ice Protection = Off
Find:

All Engine Climb Gradient (%)

All Engine Climb Gradient (FT/NM)
Solution:

Enter figure 3-22A with the outside air tempera-
ture of +30°C, pressure altitude of 4000 feet,
gross weight of 520,000 pounds, and flap setting
of 15 degrees to obtain a Gross Climb Gradient of
10%.
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To convert the Gross Climb Gradient in percent to
feet per nautical mile enter figure 3-23 with a
climb gradient of 10% to the reference line and
read down to a climb gradient in feet per nautical
mile of 610 feet. This chart may also be used to
convert the missed approach climb gradient in
percent (%) to ft/nm.

BRAKE COOLING TIME

Brake temperature data are provided in figure
3-24 to allow the minimum brake cooling time to
be determined. The cooling time is dependent on
the initial brake temperature and the maximum-
allowable brake temperature. The initial brake
temperature is the temperature of the hottest
brake, after reaching a peak value, as read from
the brake temperature monitoring system (BTMS).
The peak value occurs approximately 15 to 20
minutes after landing. The maximum-allowable
brake temperature is the highest brake tempera-
ture which permits the energy from the subsequent
rejected takeoff (stopping from V) to be com-
pletely absorbed. The cooling time determined
from figure 3-24 is the time from reading the
BTMS value (after peak) until the maximum
allowable brake temperature is reached.

Example 15:

Given:

BTMS Temperature = 300°C
Gross Weight = 520,000 Pounds
Pressure Altitude = 2000 Feet
Outside Air Temperature = 22°C
Tailwind = 10 Knots (Calculated)
Slope = 1% Up

V1 = 150 KIAS

Find:

Brake Cooling Time

Solution:

Enter the OAT scale of figure 3-24 at 22°C,

read up to the 2000 foot pressure altitude line and
then across to the 150 KIAS V line.

Proceed down to correct for a 10 knot tailwind,
continue down to the 520,000 pound gross

weight line, and read across to determine
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the reference RTO energy of 67 X 106 foot- with the BTMS temperature reading and follow
pounds. Using this value, enter sheet 2, correct the guidelines until the temperature is equal to
for 1 percent uphill slope and convert the RTO the maximum-allowable brake temperature. At
energy to the maximum-allowable brake tempera- this point, read down to determine the required
ture of 200°C. Next, enter the temperature scale brake cooling time of 45 minutes.
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TAKEOFF PLANNING GUIDE

TAKEOFF PLANNING GUIDE

STEP 1 |

List given information (i.e., pressure altitude, OAT, wind, slope, engine bleed, RCR, RSC, obstacle height
and distance, runway length and heading, alignment distance, gross weight, CG location, as applicable.

STEP 2 | vy

1. Determine runway wind component and crosswind component from figure 3-6.
2. Use wind data to check if takeoff is not allowed due to excessive tailwind or crosswind component.

3. Adjust wind component as described in figure 3-5.

4. Determine if a rolling takeoff is required due to crosswind using figure 3-6.

STEP 2A | ¥

If a climbout obstacle or minimum climb restriction exists or an SDP is available, proceed to step 3, 4 or 5

below as required, otherwise to step 6.

MINIMUM CLIMB RESTRICTION EXISTS

CLIMBOUT OBSTACLE EXISTS

STEP 3 | |

STEP 4 | \

If a climbout obstacle and a minimum climb
restriction exist use the most limiting for takeoff

If a climbout obstacle and a minimum climb restriction
exist use the most limiting for takeoff planning.
Determine the obstacle height above liftoff end of the
runway and the obstacle distance from the liftoff end
of the runway. If departure end of runway elevation is
not known and a downhill slope exists, determine
obstacle height using the following formula.

OBSTACLE HEIGHT =
OBST HT (MSL)-(FIELD ELEV-RWY LENGTH x % SLOPE)

planning. Determine AGL height of restriction.

AGL RESTRICTION HEIGHT =
TOP OF RESTRICTION-RUNWAY DEP END ELEV

STEP 4A | | |

Using AGL restriction height from step 4, obtain
required climb gardient and runway reduction
from sheet 1 or 2 of figure 3-6B.

100
STEP 3A | | |

Determine the gradient required for obstacle
clearance at the obstacle height and distance from
step 3 using figure 3-7 Note: Use the most limiting
flap correction.

STEP 4B  J

If airfield has published required screen height,
compare runway reduction required to meet
screen height to runway reduction required to

STEP 3B | \

meet climb restriction; use larger of two.

Compare the gradient required for obstacle clearance
to the minimum required gradient of 2.5%. If the
gradient required for obstacle clearance is less than
or equal to 2.5%, the obstacle is not limiting.

STEP 4C )

Determine runway available.
RUNWAY AVAILABLE =

SPECIAL DEPARTURE PROCEDURE EXISTS

STEP 5 | vy

Enter figure 3-7 with effective obstacle height
and corrected obstacle distance printed on SDP
and read climb gradient.

RUNWAY LENGTH - LINE UP DIST - RUNWAY
REDUCTION.

STEP 4D v

Use climb gradient obtained in step 4A and
runway available from step 4C for remainder of
TOLD Calculations.

\

, '

Figure 3-4. (Sheet 1)
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STEPS5A | ‘

Compare climb gradient obtained in step 5 to Min
Climb Gradient printed on SDP; use larger of two.

STEP 5B | ]

Determine runway available.
RUNWAY AVAILABLE =
MAX LIFTOFF POINT - LINEUP DIST

STEP 5C | |

Use climb gradient obtained in step 5A and
runway available from step 5B for remainder
of TOLD Calculations.

\

STEP6 | Y

Determine the CFCC, if applicable, from figure 3-8.

STEP 7 | ]

Determine MTOGW, and Optimum flap setting from figure 3-9 using RALW and
CGLW. Set TOGW equal to or less than MTOGW.

HIGHER TOGW REQUIRED (OBSTACLE CLEARANCE ONLY)

TOGW < MTOGW (REDUCED THRUST TAKEOFF)

STEP 7 | |

1. Determine CGLW & RALW from figure 3-9 (sheet 3) using optimum flap setting from
step 7 and TOGW.

2. Determine assumed temperature from CGLW using fiaure 3-9 (sheet 5).

3. Determine assumed temperature from RALW using figure 3-9 (sheet 2).

4. Use lower of these two assumed temperatures.

» STEP 9 | vy

1. Reduce runway available by 200 ft. for obstacle distances up to
2000 ft. and 500 ft. for obstacle distances beyond.
2. Correct obstacle height due to change in runway length using:

A HT = [RWY reduction x slope percent)
- 100
A HTis positive for uphill slopes and negative for downhill.

A

3. Increase obstacle distance from end of runway by increment reduced
from runway.
/ 4. Repeat steps 3 through 7.

STEP 10 |

Determine TSLW from figure 3-10, use OAT or assumed temperature as applicable. |

|
STEP 11 |

Compare the TOGW to the TSLW. |

v

Figure 3-4. (Sheet 2)
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TOGW>TSLW
MAXIMUM TAKEOFF THRUST
TOGW=TSLW
\ 4
1. Plot TSLW for various flap settings up to 20° on figure 3-9
(sheet 3) as shown in figure 3-3.
2. Determine TOGW and flap setting from the intersection of the
TSLW curve and CGLW curve.
e
Determine V from figure 3-11. Note: If using reduced thrust,
determine VM cG at the assumed temperature.

i m figure 3-12.
Determine V CEF fro g
'
D i fi =13,
etermine VMBE from figure 3

srer 1 B

Set V4 equal to the higher of the Vopg and VMca, not to exceed Vypgg.

\

SA1C-342B

Figure 3-4. (Sheet 3)
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MAXIMUM TAKEOFF THRUST

!

Reduce the TOGW and go to step
14,

Note: For most cases, a reduction
to the TOGW of 3,500 pounds for

REDUCED TAKEOFF THRUST

reduced. Use figure 3-13 to

The assumed temperature must be

calculate an assumed temperature

each knot V exceeds V MBE is for' w'hich v is equal to VCEF'
sufficient to Satisfy the V, This is the new assumed
limitations. temperature.
V, =V
1 MCG

MAXIMUM TAKEOFF THRUST

REDUCED TAKEOFF THRUST

VMCG

Enter the

MTOGW.

Limited Takeoff

with runway available and solve for
MAW. For dry, wet or icy runways
use the optimum flap setting. For
contaminated runways use 25 deg
flaps only. The MAW is the

applicable figure 3-14

Vpmcg Limited Takeoff

1. Enter sheet 2 of the applicable
figure 3-14 with runway available
and determine reference MAW
distance.

2. Enter sheet 1 with reference
MAW distance, assumed tem-
perature and pressure altitude to
determine MAW.

3. IF MAW is less than TOGW,
maximum takeoff thrust must be
used.

A

J

Figure 3-4. (Sheet 4)
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STEP 21 | *

Determine VR from figure 3-15.

STEP 22 | l

Determine VR MmIN from figure 3-11.

VR 2 VR MIN

STEP 23

VR<VRWNl

Section III/Takeoff

[;53 step 24 by the same increment.

Increase VR to equal VR mN  and increase Vo in

gt

STEP24 | ¥

Determine Vo from figure 3-16. If VR was increased to equal
VRMIN increase V, by the same increment.

STEP 25 | l

Determine VFR’ VSR' and VMM from figure 3-17.

[ sTEP 26 | l

Determine the stabilizer setting from figure 3-18.

STEP 27 | l

Determine the pressure height of acceleration from figure 3-19.

STEP 28 | i

Determine the N1 setting for takeoff from fiqure 3-20 or figure 3-21.

[ STEP 29 | ‘

Determine MAX allowable Brake Temp from figure 3-24.

STEP 30 | ‘

Compute emergency return speeds and landing distance based

on TOGW using 35° flaps.

Figure 3-4. (Sheet 5)
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WIND SUMMARY - TAKEOFF

TYPE OF WIND HOW TO OBTAIN COMPONENT USE OF WIND COMPONENT
Runway Wind Component Apply 50 percent of component
to all applicable takeoff charts,
Enter wind component when required for mission
HEADWIND chart with steady wind accomplishment.
value.
If wind direction is
variable, use the maximum Do not account for headwinds
deviation from the runway on terrain clearance.
heading.
Runway Wind Component Apply 150 percent of component to
all applicable takeoff charts.
Enter wind component chart with
steady wind value plus the gust
TAILWIND increment. Check maximum takeoff tailwind
limitations.
If wind direction is variable, use
the minimum deviation from the
runway heading.
Crosswind Component Check maximum takeoff crosswind
limitation.
Enter wind component
chart with steady wind
CROSSWIND value plus the gust increment.
If wind direction is variable, use
the maximum deviation from run-
way heading.
Gust Increment
GUSTS
Reported wind in excess of steady
wind value.

Figure 3-5. Wind Summary - Takeoff
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WIND COMPONENT - TAKEOFF

N\\ - STATIC OR ROLLING TAKEOFFS
[ ] - CAUTION ROLLING TAKEOFFS ONLY
[ ] - DONOT TAKE OFF: DEMONSTRATED CROSSWIND EXCEEDED
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Figure 3-6.

3-32 Change 7



Section ITI/Takeoff TO 1C-10(K)A-1-1

MAXIMUM ALLOWABLE CROSSWIND
DURING TAKEOFF

GE CF6-50C2 ENGINES

EXAMPLE:

GIVEN:

RCR = 18

FIND:

Maximum allowable crosswind
SOLUTION:

Maximum allowable crosswind = 28 knots

ESTIMATED DATA

25
20
[ o
i f i
T
Q
c
g 15 s
(=)
<
wi
o
=
o
= e e e
[a)
5
o 10
>
<
=
=z
=)
o
5
.
o 17
0 10 20 30 40
MAXIMUM ALLOWABLE CROSSWIND (KNOTS)
CAG(IGDS) SA1C-603

Figure 3-6A.
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MINIMUM CLIMB GRADIENT

Note:

1. End of Restriction Height (AGL) = Top of Min Climb Restriction (MSL) - Rwy Departure End Field Elev.
2. For each .01 Downhill slope, increase climb gradient % using Downhill Slope Correction additive.
3. For each knot tailwind, increase climb gradient % using Tailwind Correction additive.

MINIMUM CLIMB RESTRICTION
ENDING BELOW PRESSURE HEIGHT FOR ACCELERATION

CLIMB RESTRICTION (FT/NM)
152 | 200 | 210 | 220 | 230 | 240 | 250 | 260 |27o |280 |290 | 300 | 310 | 320
CLIMB GRADIENT (%)
RUNWAY CUTBACK (FT)
1500 02 06| 287 | 360 [387 | 404 421 [438 [456 | 472 [ 480 | 506 [ 524 [541 | 550 | 576
1698 | 1645 | 1633 | 1621 | 1608 | 1596 | 1582 | 1569 | 1556 | 1542 | 1527 | 1513 | 1497 | 1482
1400 02 06| 287 | 360 |387 | 404 |[421 [438 456 | 472 |48 | 506 | 524 [541 | 558 | 575
1698 | 1645 | 1633 | 1621 | 1608 | 1596 | 1582 | 1569 | 1556 | 1542 | 1527 | 1513 | 1498 | 1483
1300 02 06| 286 | 360 |38 | 404 |421 [438 [455 | 472 [480 | 506 [ 523 [540 | 556 | 573
1699 | 1645 | 1633 | 1621 | 1608 | 1596 | 1583 | 1569 | 1556 | 1542 | 1528 | 1514 | 1500 | 1485
1200 02 06| 286 | 3690 |38 | 404 |421 [438 [455 | 472 [488 | 506 [ 522 [538 | 554 | 570
1699 | 1645 | 1633 | 1621 | 1608 | 1596 | 1583 | 1569 | 1557 | 1542 | 1529 | 1515 | 1502 | 1488
1100 | = [ .02 06| 286 | 360 |38 | 403 |420 [437 454 | 471 [487 | 503|519 [535 [ 551 | 567
5 _ 1699 | 1645 | 1633 | 1621 | 1609 | 1596 | 1583 | 1570 | 1557 | 1545 | 1531 | 1518 | 1504 | 1490
3 [w00| B [o02 | & 06| 286 [ 368 [385 [ 403 420 [436 [452 | 468 [484 | 500 [516 [532 [ 547 [ 563
< o 5 1699 | 1646 | 1634 | 1621 | 1609 | 1597 | 1585 | 1573 | 1560 | 1547 | 1534 | 1520 | 1508 | 1494
= S g
S fooo | £ 02| Q| 06| 285 [367 [384 | 402 [417 | 433 [4a50 | 465 [481 | 496 | 511 [527 | 542 | 557
® < S 1699 | 1647 | 1635 | 1622 | 1611 | 1599 | 1586 | 1575 | 1562 | 1550 | 1538 | 1525 | 1512 | 1499
clsoo | 8 |02 | 5| 06| 283|365 [382 [ 398 [414 [430 [445 | 460 [476 | 491 [ 506 [5.21 [ 536 | 550
= £ = 1701 | 1648 | 1636 | 1625 | 1613 | 1602 | 1590 | 1579 | 1566 | 1554 | 1542 | 1530 | 1517 | 1505
S S
@ [700 O o3| S| o8| 282360 |377 [ 393 [409 [424 [440 | 455 470 | 484 [ 4298 [513 [ 528 | 542
& 2 o 1701 | 1651 | 1640 | 1628 | 1617 | 1606 | 1594 | 1583 | 1571 | 1560 | 1549 | 1536 | 1524 | 1512
— = ke
Sleoo |2 f.03 S[ o6 279|354 [a70 [ 386 [403 [418 [433 [ 448 |462 | 476 [489 [504 [ 520 535
= = = 1703 | 1655 | 1645 | 1633 | 1621 | 1610 | 1599 | 1588 | 1577 | 1566 | 1556 | 1544 | 1531 | 1518
500 | £ [oa | 7| 06| 272346 [ 362 [ 377 [ 3902 | 407 [ 422 | 438 [454 | 469 [ 485 [501 [ 517 | 533
a 1707 | 1661 | 1650 | 1640 | 1629 | 1618 | 1608 | 1596 | 1583 | 1572 | 1559 | 1546 | 1533 | 1520
400 04 06| 262|333 [ 349 | 366 [383 [401 [417 | 434 [4490 | 465 [ 481 [495 [ 512 | 528
1713 | 1669 | 1659 | 1647 | 1636 | 1623 | 1611 | 1599 | 1587 | 1575 | 1562 | 1551 | 1537 | 1524
300 .05 07| 255 [ 332 [ 348 | 365 [382 [399 [416 | 433 [448 | 464 [ 481 [495 [ 512 | 527
1717 | 1670 | 1659 | 1648 | 1636 | 1624 | 1612 | 1599 | 1588 | 1576 | 1562 | 1551 | 1537 | 1525
200 08 08| 255 [ 332 [347 | 364 381 [397 414 | 432 [447 | 263|480 [495 [ 511 | 526
1717 | 1670 | 1660 | 1649 | 1637 | 1626 | 1613 | 1600 | 1589 | 1576 | 1563 | 1551 | 1538 | 1526
100 .09 08| 254 [ 323 | 335 | 348 [360 | 372 [384 | 395 | 407 | 4190 | 431 [443 | 455 | 467
1718 | 1676 | 1668 | 1659 | 1651 | 1643 | 1635 | 1627 | 1618 | 1610 | 1601 | 1592 | 1583 | 1573
MINIMUM CLIMB RESTRICTION
ENDING AT OR ABOVE PRESSURE HEIGHT FOR ACCELERATION
CLIMB RESTRICTION (FT/NM)
152| 200 | 210 | 220 | 230 | 240 | 250 |260 | 270 |280 |290 | 300 | 310 | 320 | 330
CLIMB GRADIENT (%)
RUNWAY CUTBACK (FT)
ag 8
~53|w|aeg| [ziz
530|o|282|o|582[w | 467| 591|616 [ 642 | 667 | 692 | 716 [741 [ 766 |7.90 [815 | 839 | 864 | 889 | >00
S 1 R N B 571 | 577 [ 577 | 576 | 576 | 574 | 573 | 570 | 568 | 565 |562 | 560 | 558 | 556 | N/A
&I A ggo r—go
[a)®] (@]

Figure 3-6B. (Sheet 1)
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MINIMUM CLIMB GRADIENT

Note:

1. End of Restriction Height (AGL) = Top of Min Climb Restriction (MSL) - Rwy Departure End Field Elev.
2. For each .01 Downhill slope, increase climb gradient % using Downhill Slope Correction additive.
3. For each knot tailwind, increase climb gradient % using Tailwind Correction additive.

MINIMUM CLIMB RESTRICTION
ENDING BELOW PRESSURE HEIGHT FOR ACCELERATION (CONTINUED)

CLIMB RESTRICTION (FT/NM)
330 |340 |350 |360 |37o |380 |390 |4oo |410 |420 |430 |440 |450 | 460 |47o |480 | 490| 500

CLIMB GRADIENT (%)
RUNWAY CUTBACK (FT)

1500 .02 .06 5.93 |6.09 [6.26 |6.43 |6.59 |6.75 |6.92 |7.10 |7.28 |7.47 |7.66 |7.83 |8.02 |8.20 | 8.38 |8.55 | 8.72 | 8.88
1467 | 1453 | 1437|1421 |1405|1390| 1373 |1355]| 1336|1316 1296 | 1278|1257 | 1237|1216 | 1197|1177 1158
1400 .02 .06 5.92 |6.08 [6.24 |6.40 |6.56 |6.72 |6.89 |7.07 |7.25 |7.43 |7.61 |7.79 | 7.97 |8.14 | 8.32 | 8.49 | 8.66 | 8.82
1468 | 1453 | 1439|1424 11408 | 1393|1376 |1358 133913211302 1282|1262 1244|1223 1204|1184 1165
1300 .02 .06 5.89 |6.06 [6.22 |6.37 |6.53 |6.69 |6.86 |7.03 |7.20 |7.38 |7.56 |7.74 | 7.91 |8.09 |8.26 |8.43 | 8.60 | 8.75
147114551441 |1426 11411 1396|1379 |1362|1344 1326|1307 |1288|1269|1249]1230|1211|1191| 1173
1200 .02 .06 5.87 |16.02 |6.18 |6.33 |6.49 |6.65 |6.82 [6.97 [7.15 |7.32 |7.50 |7.67 |7.85 [8.02 [8.18 |8.35 |8.52 | 8.68
1473|1459 (1444|1430 [1415]1400] 1383 |13681350|1332|1313]1295|1276|1257 1239|1220 1200 1182
1100 | = .02 .06 5.83 |5.98 |6.14 |6.29 |6.45 |6.60 |6.76 [6.92 [7.08 |7.25 |7.42 |7.60 |7.76 |7.93 [8.10 |8.27 |8.43 | 8.58
E) - 1476 (1463 (1448|1434 [1419] 14041389 [1373|1357|1339(1322]1303|1285|1267 1248|1229 1211|1193
—~ o =
6 1000 | © .02 % .06 5.78 |5.93 |6.09 [6.24 |6.39 |[6.54 [6.70 |6.85 |7.01 |7.17 |7.34 |7.51 |7.67 |7.83 [7.99 |8.17 |8.36 | 8.54
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TO 1C-10(K)A-1-1 Section | 11/Takeoff

CLIMBOUT FLIGHT PATH

NOTE:

1. ONE ENGINE INOPERATIVE.
2. APPLICABLE FOR ALL ALTI-

TUDES, TEMPERATURES, AND CLIMBOUT SLOPE CORRECTION

ENGINE BLEEDS 50
3. BASED ON 10 MINUTES TAKEOFF £ BohEE R R
THRUST FOLLOWED BY MAXIMUM L 2o H]
CONTINUOUS THRUST £ 40 §ozseismIkE=
4. APPLY THE DOWNHILL SLOPE o g
CORRECTION TO OBSTACLE T 30 i
HEIGHT BEFORE DETERMINING Y A TiT
THE GRADIENT REQUIRED FOR 2 e
OBSTACLE CLEARANCE. THERE @ 20 e e e s
IS NO CORRECTION FOR UPHILL o Z 055
SLOPES s e
5. IF THE GRADIENT REQUIRED m 10 - -
EXCEED 9.0 PERCENT, INCREASE e Lz oo
THE DISTANCE TO THE OB- 0 + f i
STACLE (WITH A CORRESPOND- 0 1 2 3 4
ING REDUCTION IN THE RUNWAY
OBSTACLE DISTANCE FROM
AVAILABLE) SUCH THAT THE (LIFTOFF (1000 FT)

GRADIENT REQUIRED IS 9.0
PERCENT OR LESS
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Figure 3-7. (Sheet 1)
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Section ITI/Takeoff TO 1C-10(K)A-1-1

CLIMBOUT FLIGHT PATH

NOTE:
USE SHEET 1 FOR OBSTACLES FALLING WITHIN THE SHADED AREA.
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TO 1C-10(K)A-1-1 Section I 11/Takeoff

CLIMBOUT FLIGHT PATH

NOTE:

BASED ON TEN MINUTES OF TAKEOFF THRUST

FOR DOWNHILL SLOPES, INCREASE THE OBSTACLE HEIGHT BY 24 FEET PER 1% SLOPE.
NO CORRECTION IS REQUIRED FOR UPHILL SLOPES
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Figure 3-7. (Sheet 2)
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TO 1C-10(K)A-1-1

Section |11/Takeoff
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CLIMBOUT FLIGHT PATH

FOR DOWNHILL SLOPES, INCREASE THE OBSTACLE HEIGHT BY 24 FEET PER 1% SLOPE.

BASED ON TEN MINUTES OF TAKEOFF THRUST
NO CORRECTION IS REQUIRED FOR UPHILL SLOPES

NOTE:
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TO 1C-10(K)A-1-1 Section I 11/Takeoff

CLIMBOUT FLIGHT PATH

NOTE:

BASED ON TEN MINUTES OF TAKEOFF THRUST

FOR DOWNHILL SLOPES, INCREASE THE OBSTACLE HEIGHT BY 24 FEET PER 1% SLOPE.
NO CORRECTION IS REQUIRED FOR UPHILL SLOPES
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Section I11/Takeoff TO 1C-10(K)A-1-1

CLIMBOUT FLIGHT PATH

NOTE:

BASED ON TEN MINUTES OF TAKEOFF THRUST

FOR DOWNHILL SLOPES, INCREASE THE OBSTACLE HEIGHT BY 24 FEET PER 1% SLOPE.
NO CORRECTION IS REQUIRED FOR UPHILL SLOPES
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Figure 3-7. (Sheet 5)
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TO 1C-10(K)A-1-1 Section I 11/Takeoff

CLIMBOUT FLIGHT PATH

NOTE:

BASED ON TEN MINUTES OF TAKEOFF THRUST

FOR DOWNHILL SLOPES, INCREASE THE OBSTACLE HEIGHT BY 24 FEET PER 1% SLOPE.
NO CORRECTION IS REQUIRED FOR UPHILL SLOPES
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Figure 3-7. (Sheet 6)
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Section I11/Takeoff TO 1C-10(K)A-1-1

CLIMBOUT FLIGHT PATH

NOTE:

BASED ON TEN MINUTES OF TAKEOFF THRUST

FOR DOWNHILL SLOPES, INCREASE THE OBSTACLE HEIGHT BY 24 FEET PER 1% SLOPE.
NO CORRECTION IS REQUIRED FOR UPHILL SLOPES
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TO 1C-10(K)A-1-1 Section I 11/Takeoff

CLIMBOUT FLIGHT PATH

NOTE:

BASED ON TEN MINUTES OF TAKEOFF THRUST

FOR DOWNHILL SLOPES, INCREASE THE OBSTACLE HEIGHT BY 24 FEET PER 1% SLOPE.
NO CORRECTION IS REQUIRED FOR UPHILL SLOPES
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TO 1C-10(K)A-1-1

Section |11/Takeoff

CLIMBOUT FLIGHT PATH

NOTE:

BASED ON TEN MINUTES OF TAKEOFF THRUST

FOR DOWNHILL SLOPES, INCREASE THE OBSTACLE HEIGHT BY 24 FEET PER 1% SLOPE.

NO CORRECTION IS REQUIRED FOR UPHILL SLOPES
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Figure 3-7. (Sheet 9)
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Section |11/Takeoff

TO 1C-10(K)A-1-1

CLIMBOUT FLIGHT PATH

FOR DOWNHILL SLOPES, INCREASE THE OBSTACLE HEIGHT BY 24 FEET PER 1% SLOPE.

BASED ON TEN MINUTES OF TAKEOFF THRUST
NO CORRECTION IS REQUIRED FOR UPHILL SLOPES

NOTE:
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Section ITI/Takeoff TO 1C-10(K)A-1-1

CFCC

22

20

18

16

14

12

10

CORRECTION FACTOR FOR CONFIGURATION CHANGES, CFCC

WARNING | M

DO NOT TAKEOFF WITH A CFCC IF
RSC CONDITIONS EXISTS.

NOTE:

1.

2.

ONE WHEEL BRAKE INOPERATIVE DATA ARE VALID FOR CENTER GEAR EX-
TENDED OR RETRACTED

ANTI-SKID INOPERATIVE DATA ARE VALID FOR CENTER GEAR EXTENDED OR
RETRACTED

3. USE CFCC ON RCR 23 TO 18 CHARTS ONLY
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TO 1C-10(K)A-1-1 Section I 11/Takeoff

MAXIMUM TAKEOFF GROSS WEIGHT AT OPTIMUM TAKEOFF FLAP SETTING
RCR =23 TO 18/ WITH REVERSE THRUST

NOTE: DO NOT MAKE RCR
CORRECTION WHEN
CFCC IS USED
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Figure 3-9A. (Sheet 1)
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Section I11/Takeoff TO 1C-10(K)A-1-1

MAXIMUM TAKEOFF GROSS WEIGHT AT OPTIMUM TAKEOFF FLAP SETTING
RCR =23 TO 18/ WITH REVERSE THRUST
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Figure 3-9A. (Sheet 2)
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Section |11/Takeoff

TO 1C-10(K)A-1-1
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OUTSIDE AIR TEMPERATURE ( C)

FLAP SETTING (DEG)
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Section I11/Takeoff TO 1C-10(K)A-1-1

GROUND MINIMUM CONTROL SPEED, Vyica

NOTE:
1. ONE WING ENGINE INOPERATIVE ﬁ
2. HARD SURFACE RUNWAY

3. VMmcg CORRECTION IF RCR GREATER THAN OR EQUAL TO 10 AND NO RSC AND
CROSSWIND COMPONENT LESS THAN OR EQUAL TO 10: SUBTRACT 10 KNOTS.

4. FOR ENGINE & WING ICE PROTECTION ON, INCREASE V) ,cg BY 1.2 KIAS
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Figure 3-12A. (Sheet 1)
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CRITICAL ENGINE FAILURE SPEED, VcEE
RCR =23 TO 18/ WITH REVERSE THRUST

NOTE:

DO NOT MAKE RCR CORRECTION WHEN CFCC IS USED
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CRITICAL ENGINE FAILURE SPEED, VcEE
RCR =23 TO 18/ WITH REVERSE THRUST

NOTE:
DO NOT MAKE RCR CORRECTION WHEN CFCC IS USED
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CRITICAL ENGINE FAILURE SPEED, VcEE
RCR =17 TO 12/ WITH REVERSE THRUST

-60 T EEEEEEEEEEEEEEEEEEEEEEEEESEEEEEESEESEESEEEEEEEEEEEERESEESESEEsEESEESEEEsEEEEEEEEEEEEEEEEEEEE
\ \ ! I} I
\ 1Y | 1 1 I
\ \ \ \ |
-40 ﬁ | \ \
5 o \ \
< N\ \l ‘| 1
L L | |‘
L 20 \
=
< 1 \ || | |
a Wy, ~
> 0 Ty | % g T
w WA F ot <Fwtori~rTlon ‘”19.{:.':25253.78§g
o HEg
< | o<~
Ll 1t il t ! |
a 20 | | N N
(7') A N
'_
-]
(e}
40 ~m =<
[~
™ I~
™ T~
60
o (T
cowes” > 190
GROO_QOO \;85‘ =
i 600 i
o 0 !
: = 180
= 560 1 0
= " <
g N =, & = BAO ~1 é
) ool i 3 e = el 3 ar 6 oo 30 ==
Ll ® 0 o lel 520“’ OC KX 30 'Dﬂ L 170 h
= 2 i
sl oiazat g 160 @
Tr
60 =, o
i = IAAO = [h4
gt ! !
= = AT 150 3
A’lo ol =
n s
SRR iR R R R i R R R IR AR S . AQ%,‘ - %
=, T} 6
220 140 >
& H w
w 4
‘ 260 <
o £ 130 B
Et x
= i )
220 [a)]
& lf'_J
H =4 120 @)
i '500“ |
o i m
H x
220 O
= 110 2
=, } I )
280
Il
H
L 100

Figure 3-12B. (Sheet 1)

SA1C-466B

3-78



TO 1C-10(K)A-1-1

Section |11/Takeoff

EF
ST

CRITICAL ENGINE FAILURE SPEED, V¢
RCR =17 TO 12/ WITH REVERSE THRU

(svix) 32 a33ds 39N T1v4 INIONT TVOILIMD
o o o o o = o o o o
> @ ~ © is) 3 @ I = IS o
- — — — — — — — — — 92
s 5 Sayy. =
HHH HHHHS ™
FH FH REy ama RERY anm Rmy anns BAR
RaE dnEn T RS ARERE gt m
T} @
—
=
5
ﬁ&
H o
N yy ® )
HHHAAH o <
I I S
 (Ammn amm, e mman iz ® <
1T I
1T I
H pamt\ar am: o m N SRR Y W
) 1T 1T HH#HH 1T 1T 1T »W 17 \\%vl/Nd/\ M o <=
AN T i Z A O X
N HH | | < W Dﬂ\\ =~
AN 1T T T _OW\uNwO. (%))
oSz N NN N NN N N N N Ny N O N °
¥} 1T IN| N
Fil i .
\l » H A § H AZ— B
\ \ i Al ¥ i 0 F\ m
H oz m./ND +H & <
\ \ \ 1 .WD W— [a)]
= \ J _A. mELim, M W
—MHH T 1T 1T T T LHH I I, ] ] wzwvh M-MH\ ~ W
o
F 1l
5 z
(@]
Q
MMM MM T T MM 1T T T 1T MM MM 1T 1T FH 1T 1T MM MM A
H T
G
z
9.2z o
L W -
o W o
EEE &0 ouw
=
L (@]
[T
o &
&
IN| G
| o Z
N __H —
7| G
) o ] i}
/ £ © a8
A A A A S <
LA A A A T
= s LA A A A A A A LA & A
o o o o o 1= o o o o o
> @ ~ © is) S @ I = S &
— — — — — — - - - —

(SvIM) u_m_o> ‘A33dS FHN V4 INIDNT TVIILIYD dILOFIHHOINN

SALC-527A

Figure 3-12B. (Sheet 2)

3-79



TO 1C-10(K)A-1-1 Section I 11/Takeoff

CRITICAL ENGINE FAILURE SPEED, VcEE
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TO 1C-10(K)A-1-1

Section |11/Takeoff

CRITICAL ENGINE FAILURE SPEED, VcEE

RSC = 0.50 IN/ WITH REVERSE THRUST
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TO 1C-10(K)A-1-1 Section I 11/Takeoff

MAXIMUM BRAKING SPEED, VgE

NOTE:
1. FOR WEIGHTS LIGHTER THAN SHOWN, DETERMINE VMBE AT THE LIGHTEST WEIGHT SHOWN
2. ANTI-SKID INOPERATIVE OR OPERATIVE EXCEPT AS PRESENTED ON SHEET 2
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Figure 3-13. (Sheet 1)
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Section I11/Takeoff TO 1C-10(K)A-1-1

MAXIMUM BRAKING SPEED, VMBE
ONE WHEEL BRAKE INOPERATIVE
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TO 1C-10(K)A-1-1 Section I 11/Takeoff

MAXIMUM ALLOWABLE WEIGHT WHEN V1 = VMmce
RCR =23 TO 18/ WITH REVERSE THRUST
NOTE: APPLICABLE FOR ALL FLAP SETTINGS
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Section ITI/Takeoff TO 1C-10(K)A-1-1

MAXIMUM ALLOWABLE WEIGHT WHEN V4 = VjicG
% RCR = 23 TO 18 / WITH REVERSE THRUST

NOTE:

IF CFCC CORRECTION IS USED:

® DO NOT MAKE AN RCR CORRECTION.

® USE CFCC A IF ACTUAL RCR IS GREATER THAN OR EQUAL TO 10 AND
CROSSWIND COMPONENT IS LESS THAN OR EQUAL TO 10 KNOTS.

® USE CFCC B IF ACTUAL RCR IS LESS THAN 10 AND/OR CROSSWIND
COMPONENT IS GREATER THAN 10 KNOTS.
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TO 1C-10(K)A-1-1 Section III/Takeoff

MAXIMUM ALLOWABLE WEIGHT WHEN V4 = VjicG
RCR = 23 TO 18 / WITH REVERSE THRUST

NOTE: CORRECTION NOT REQUIRED IF CROSSWIND COMPONENT
IS LESS THAN OR EQUAL TO 10 KNOTS, OR IF CFCC IS

USED.
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Section ITI/Takeoff TO 1C-10(K)A-1-1

MAXIMUM ALLOWABLE WEIGHT WHEN V4 = VjicG
RCR = 17 TO 12/ WITH REVERSE THRUST

NOTE: APPLICABLE FOR ALL FLAP SETTINGS
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TO 1C-10(K)A-1-1 Section III/Takeoff

MAXIMUM ALLOWABLE WEIGHT WHEN V4 = VjicG
RCR = 17 TO 12/ WITH REVERSE THRUST

‘S

NOTE: IF CROSSWIND COMPONENT IS GREATER THAN 10 KNOTS,
CORRECT RUNWAY AVAILABLE USING SHEET 3 BEFORE
ENTERING SHEET 2.
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Section ITI/Takeoff

RUNWAY AVAILABLE (1000 FT)
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MAXIMUM ALLOWABLE WEIGHT WHEN V4 = VjicG
RCR = 17 TO 12/ WITH REVERSE THRUST

NOTE: CORRECTION NOT REQUIRED IF CROSSWIND COMPONENT
IS LESS THAN OR EQUAL TO 10 KNOTS.
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TO 1C-10(K)A-1-1 Section I 11/Takeoff

MAXIMUM ALLOWABLE WEIGHT WHEN V1 = VMcao
RCR =11TO 8/ WITH REVERSE THRUST

NOTE: APPLICABLE FOR ALL FLAP SETTINGS.
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Section |11/Takeoff

REFERENCE MAW DISTANCE (1000 FT)

13
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MAXIMUM ALLOWABLE WEIGHT WHEN V41 =Vumco
RCR =11TO 8/ WITH REVERSE THRUST

NOTE: IF CROSSWIND COMPONENT IS GREATER THAN 10 KNOTS,

CORRECT RUNWAY AVAILABLE USING SHEET 3 BEFORE ENTER-

TO 1C-10(K)A-1-1

ING SHEET 2.
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Section ITI/Takeoff

S

RUNWAY AVAILABLE (1000 FT)
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TO 1C-10(K)A-1-1

MAXIMUM ALLOWABLE WEIGHT WHEN V4 = VjicG
RCR = 11 TO 8 / WITH REVERSE THRUST

NOTE: CORRECTION NOT REQUIRED IF CROSSWIND COMPONENT IS
LESS THAN OR EQUAL TO 10 KNOTS OR IF RCR IS LESS THAN 10.
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RUNWAY AVAILABLE WITH CROSSWIND COMPONENT GREATER
THAN 10 KNOTS AND RCR GREATER
THAN OR EQUAL TO 10 (1000 FT)
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Section |11/Takeoff

TO 1C-10(K)A-1-1

MAXIMUM ALLOWABLE WEIGHT WHEN V1 = VMmcao
RCR =7TO 3/ WITH REVERSE THRUST
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Section I11/Takeoff TO 1C-10(K)A-1-1

MAXIMUM ALLOWABLE WEIGHT WHEN V1 = VMCG
RCR=7T0O 3/ WITH REVERSE THRUST
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TO 1C-10(K)A-1-1 Section I 11/Takeoff

MAXIMUM ALLOWABLE WEIGHT WHEN V1 = Vmce
RSC = 0.25 IN/ WITH REVERSE THRUST

NOTE:
FLAP SETTING =25°
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