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1. SCOPE

1.1 SCOPE.-This aspecificaticn governs the definitions of the requirerents

for, and methods of presenting, the substantiating Performance Data Repart
for the Stapdard Afreraft Characteristics (SAC) charts required by-Specification MIL-D-87CH
(der) and by addenda thereto. The Standard Aircraft Characteristics charts, which are
distributed throughout the Department of Defenss and to other interested agencies, are the
official mmans of deslineating the perforrance of naval aircraft, and as such xust contain
accurate and realistic information. The Performance Ddta Report, substantiating the
information given in the Standard Aircraft Characteristics charts must be sufficiently
complete to expedite a prompt investigation and review of the deri ed performance and to
pernit additional calculations to be made by personnel of the Bureau of Aeronautica'as
required.

1.2 APPLICATION.- The characteristics charts and reparts described herein are

based on the Standard Aircraft Characteristics charts governed by the
coordinated Specification MIL-D-5011A for piloted aircraft. This specificaticn details that
porticn of MIL-C-50114 which governs the submittal of the substantiating Perforrance Data
Reports and pertinsnt graphs associated with these reparts.

1.3 CLASSIFICATICN.- Performance Data Reports are to be presented in the mammer
prescribed in this specification. Unauthorized repreduction of such reports
is prcohibited.

2. APPLICABLE SPECIFICATICNS AMD OTEER 2UBLICATICHS
2.1 This specificaticn implerents, amplifies, or invokes the following pub-
lications, of latest issus date in effect.
SPECIFICATIONS
MITLITARY
MIL-C-5011A Charts; Standard Aircraft Characteristics and Performance, Piloted
Afrcraft
MIL-D-87C6(4er) Data, Design; Contract Requirements for Aircraft
MI1L-D-7822 Drawings; For Standard Aircraft Characteristics and Perferrance charts,

Piloted Adrcraft

(When requesting specifications, standarda, drawings, and publications refer to both title
and pumber. Copies of this specification and applicable specification may be obtained
upon application to the Cormanding Officer, Naval Aviation Supply Depot, Philadelphia 20,
Pennsylvania, Attention Code CDPT).

3. REQUIREMENTS

3.1 GENERAL REQUIPE}MZNTS.- The Perferrmance Data Report, substantiating the

inforration given in the Standard Aircraft Characteristics charts must be
sufficiently cozplete to expedite a mrompt investigstion and review of the derived perforcance
and to permit additional calculations to be meds by Budsr personnel as required.

3.1.1 BASIC DATA.- Pricr to proceeding with the initial perforrmance calculations

for the Stardard Aircraft Characteristics charts the following desic data
including all calculations and material necessary to substantiate these data, shall be sub-
mitted to the Bureau of Aercmautics (Attention 4D-33) for acceptance not later than 30 days
folloving the first official notice of Buier's intent to negotiats a contract. Prior to
subsequant perforcance calculations, thase basic data shall be submitted only when different
from the ariginal basic data: -

(1) Low speed drag data itemized according to various aircraft components (wings,
fuselage, rotor hub, etc.)

(2) Plot of parasite drag coefficlent, Cp , and trimmed airplane efficiency factor
e, versus Mach Number far various values of lift coefficient as applicable.
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(3) Net thrust - or horsepawer - available data with all losses (duct, propeller
officiencies and other applicable items) indicated.

(4) Alrcraft 1ift coefficient (trimmed) with take-off power, approach power, and
without power plotted against angle of attack with ard without high 1ift

devices, with and without ground-effect.
(5) Rotor blade stall and compressibility limits (helicopter only)

Data not accepted by Buder shall be replaced after conference with Contractor by similar data
_to be designated by Buder.

3.1.2 PERFCRMANCE DATA REPCRT.- All data presented on the charts are to be substantiated
by .reports to be submitted with the charts. The report may be in legible, rough

draft form, utilizing contractor's work sheet copy, but is to be complete and contain adequate
1list of references, and justification for all data used. Contractars are free to use calcu-
lation methods of their own selection, but such methods are to be fully explained, and sample
calculations are to be given. Calculations are to be presented in sufficient details to permit
ready review and check of conclusions, and to emable additional calculations to be made by
reviewing personnel as required.

3.1.2.1 TEXT.- The substantiating data repcrt, outlined in paragraph 3.1.1.1 of MIL-C-
5011A, ie to be detailed and arranged as follows,

3.1.2.1.1 INTRODUCTION.- Include pertinent background information regarding data upon which per-
formance calculations are based, approved aircraft configuration changes, simjlarity
of the aircraft model to other aircraft of the series, general discription of the model including
armament, radar, major and special equipment and controls, essential comments on mission capa-
bilities, general basis of performance calculations of the airplane and engine, indication of con-
sistency of presented performance data with the Flight Manual Operating Data 1f the latter are '
available, and any further special considerations useful in the evaluation of the aircraft.

3.,1.2.1.2 TABULATED DATA.- Tabulate all data important in the computation of performance
. and establishment of operational limitations, .such as:

(1) Aireraft Dimensional data

(2) Derivation of weights, with reference to latest applicable weight report;
operational weight limitation; maximum allowable loed factors at take-off, combat
and design weights, etc.

(3) Power plant sea level static thrust or power ratings, specific fuel consumption
ratings and include source of ratings (applicable engine specification).

3.1.2.1.3 AFRC(DYNAMIGC DATA.- Present an analyasis leading to the establishment of all 1ift

] ard drag values used in the calculations including any corrections made to
obtain trimmed 1ift and drag. Incremental drag for speedbrakes, feathered propeller, wind-
milling propeller, cowl flaps, and in operative engine (both jet and reciprocating), as
applicable, shall be shown, Included alsoc shall be the following graphs:

(1) Drag polars for the airplane trimmed in the clean, take-off, and landing con-
figurations (out of ground effect) as shown in Figure 1 and 3. The variation of
maximum 1ift coefficient and 1lift coefficlents for onset and limit buffet with
Mach number shall also be included as applicable. -

(2) Installed drag of droppable external-storss or bombs as shown in Flgure 2.

(3) Trimmed 1ift curves for clean configuration, and for the various high 1ift
configurations (take-off and landing configurations) as shown in Figure 4.

If above aerodynamic data are affected by variations in the position of the center of gravity
such shall be indicated on Figures 1, 3, and 4. .

3.1.2.1.4 THRUST REQUIRED.~ Stats method of computing thrust (or power) reguired and plot
thrust (or power) required curves versus trus airspeed from stall speed to maximm
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speed throughout the altitude rangs of the aircraft. A sample of mrimary-mission-
configuration pover required and available cuwrves are shown in Figure 5. These curvss
should bracket the expected operating weights of the aircraft and the axpected extremes
of external configurations.

3.1.2.1.5 THRUST AVAILABLE.- State the method of sstablishing thrust (or power)
available, including discussion of losses and efficiencies associated with

any computations. For turbo-jet and turbo-prop engines the following cwrves are required:

(1) For jet engines plot total installatios losses in net tirust and fuel flow
versus true airspeed. For turbo-prop engines plot installation losses in net
spaft horsepower and net jet thrust versus true airspeed. Losses should be
shown for. Maximum Military normal are various per cents of. Hormal cogine
ratings at various allitude consistent with the applicable engine specification
as shown in fig. 6 and 7.

(2) Plot net thrust (for fet enginas), SHP and net jet thrust (fer turbo prop engines)
ané fuol flow corrected fér, imstallation losses versus true airspesd for maxisux
zilitary and normal engice ratings at altitudes for which engire data are pre-
sented in the applicable engine specificution. Edxarmples are shown in fig. 8 and Q

(3) Flot jet engine net thrust versus specific rang at various true airspeed and
engine RFNs at altitudes for which engine data are gresented in the applicable
epngine gpecificatior. Exampls is shown in Figure 10,

{4) Include sample calculations to illustrate dstermination of propeller-
efficiencies, 1f applicabla.

For recigrocating engines plot net thrust horsepowar available at sach 5000 ft. increment
in altitude from sea level to maxirmum altitude.

3.1.2.1.6 PERFQRIANCE .~ Indicate derivations of equaticns used for determinaticn of all

performance characteristics. Fuel quantities required, time and distance in
each of the operational sequences involved in the combat range and combat radius problems
shall be shown. The following graphs are raquired:

(1) Maxtmm true airspeed vs gross weight at various altitudes at military and
paximm thrust (or power). Example is shown in Figure 11.

(2) Rate-of-clizb vs gross weight at various altitudes at military and maximm
thrust (or power). Exampls is shown in Figure 12.

(3) Service and combat ceilings at military and maximum thrust (or power), cruise
¢coiling and optirmum cruise altitude vs gross weight. Example is shown in
Figure 13.

(4) Distance covered and fusl used in climb, time-to-climb ard truve airspeed for
climb to varisus altitudes vs gross weight at military and maximm thrust
{or power). Example is shown in Pigure l4.

(5) Por twbo-jet and turbo-prop aircraft, specific range vs true airspeed at
various gross weights and at altitudes for which dats are presented in the
applicable engine specification. For reciprocating engine aircraft oresent
these data at each 5,000 foot increment in altitude from sea level to maximum
altitude. Example is shown in Figure 15. _

(6) For turbo-jet and turbo-prop aircraft, maximum specific range and endurance va
gross weight st altitudes for which engine data are presented in the applicable
engine specification. For reciprocating engine alrcraft present these data st
each 5,000 foot increment in altitude from sea level to maximum altitude.
Example is shown in Figure 16.

{7} True airapeed for peximm apesifin FAnga . QNSO V0 £F2a] VOGNt At

o Al es Tor TEICh sasione cpocifle range io pr >le ia
Pigure 17. -
(8) True airspeed for stall or minizum usable flying speed, as applicable vs

groas veight for the following configurations and power settings:
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) Clean configuration without power

) Landing configuration without power

) Landing configuration with aporoach power

) Take-off configuration with take-off power
Example is shown in Figure 18

(9) Take-off distance vs gross weight for both ground run and distance over 50
foot obstacle at sea level on standard day irn calm air for land and carrier
based aircraft. In the absence of flight test data, take-off distance for
turbo-jet aircraft shall be based on take~off speed which is not lsss than
1.2 times power-off stall speed in teke-off configuretion and shall be shown for
military and maximum thrusts. For seaplanes, plot take~off time vs take-off
weight at sea level on standard day under calm wind and water conditions.
Example is shown in Figure 19.

(10) Landing distance vs weight for both ground run and distance over 50 foot
obstacle at sea level on standerd day in calm., In the absence of f£light test
data, landing distance shall be based on touch down speed which is not less
than 1.2 times powsr-off stall speed in landing configuration.

(11) Normal acceleration vs true airspeed for various rates of longitudinal
acceleration for turbo-jet powered aircraft at 35,000 feet altitude and two
higher altitudes. Example is shown in Figure 20.

(12) Level flight longitudinal acceleration vs true airspeed for take-off con-
figuration at ambient temperatures of 590F end 83°F at normal and maximum
allowable take-off gross weights. Example is shown in Figwure 21.

(13) For aircraft having more than ome external configuration, effects of drag at
various weights are desired. Examples are shown in Figures 22 to 26
inclusive.

For all calculations involving fuel flow, engine specification fuel consumption data shall be
increased by 5% for service use. Flight test fuel consumption data shall not be increased,
however, All graphs presenting fusl flow or range data shall reference source of fuel con-
sumption data and whether increased by 5%.

Rate-of-climb date shall be corrected for accelerating or decelerating effects of varying climb
airspeeds with altitude.

3.1.2.1.7 CARRIER SUITABILITY.- For carrier based aircrafi, a detailed analysis of

airplane launching characteristics that are in agreement with the minimum wind
requirementg of parsgraph 3.4.2.1(a) of MIL-C-50114 should be submitted in a separate report.
This procedure is interded to avoid delay in the submittal of the substantiating data for the
SAC charts.

3.1.2.1.8 IN-FLIGHET REFUELING,~ It is required that SAC chart submittals for receiver

aircraft having in-flight refueling (IFR) capabilities include IFR radii for
bothrendezvous missions with tanker and/or Buddy type refueling. Information concerning
tanker radius and fuel available for transfer may be obtained from Buier (AD-33).

3.1.2.1.9 REFERENCE MATERIAL.- All reference material concerning the preparation of

the substantiating data renort should be tabulated and any specific material
prepared by the Contractor and not previously submitted, should be included as an apnendix to
the substantiating Performance Data Report.

5;5 MISSTONS .— Combat radius and sndimancs sroblems. £or ecomBat air patwsl, ~Yows o5 R e
. and high-altitude pnotographic, specisal store delivery (sea level and 15,000

feet altitude) and in-flight refueling missions of jet aircraft are contained in Appendix I

of this Specification. These oroblems are intended for use in opreparation of SAC charts and

supplement the problems of Table I of MIL-C~5011A. :

-~

4. QUALITY ASSURANCE PROVISIONS

4.1 INSPECTION AND ACCEPTANCE.- The Performance Data Report will be subject to
-final inspection and approval of the BUAER as required by MIL-D-3706. All
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data contained in this report are subject to roview and analysis and shall be closely
coordinated with BUAER (4D-33).

5. PREPARATION FOR DELIVERY

——.— - R

5.1 PACKXNG.- Reproduction copy shall be packed separately and in such mannar

that contents will not be damaged during shipment. Reproduction copy shall
not be folded. All shipping containers containing reproduction copy shall also contain a
cooy of the apilicable letter of transmittal.

5.2 MARKING AND LABTLING.- All shipoing comtainers shall be addressed to:

Bureau of Aeronautics
Department of the Navy
Washington 25, D. C.
Attn: AD-33

5.2.1 The following infor=zaticn shall appear on all ashipping containers far
reproduction copy:

"Raproduction Copy"
"Governnent Order No. (or Contract Yo.)®

6. NOTZS
6.1 INTZRPPETATION.- Interpretations of the technical requiremsnts of this

docunant may be obtained from BUAER.
NOTICE:

When Government drawings, specifications, or other data ars used for any purpose other than in
connection with a definitely related Government procurement operation, the United States
Government thereby incura no responsidbility nor any obligation whatsoever; and the fact that
the Government may have foromlated, furnished, or in any vay supalied the saild drawings,
specifications, or other data is not to be regarded by implication or othervise as in any
manner licensing the holder or any other person or corporatiocn, or conveying any rights or
grmission to manufacture, use, or sell any patented inventions that =ay in any way be related
ereto.

'\h
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APPRNDIX I

Cozbat Sadivg and Spdurancs Proolems for Jet alreraft

Tha following nissicns are intended for use in the preparation of Stamdard Aircraft
Ctaracteristics charts and supplement the zroblers of Table I of Specificatien MI-C-50114.

COMBAT AIR PATRCL

1.

3.

4
5.

LG

Fual allowarce for starting engires, take-off, and accelerate to ciizd spesd 13 tke
sun of the following:

{(a) Pounds of fusl used in 5 =irutes at norzal static thrust at sea level.
(b) Pounds of fusl used in 1 minuta at zaxizun static thrust at gea level (if aftar-
bturzer is used for take-of’).

Cliich on cowrse to cruise altitude with military thrust.

Cruise to patrol staticm 150 nautical miles frem base at altitudes and speeds far
saximm range.

Loiter on station at altitwis and speed for zaximum endurance.
Cozbat fusl ailcwance at 35,000 fest altitude ia either of ths following:

(a) For aircraft not havimg afterburmer imstalled - Fuel for 20 minutes at zaximm
speed with military thkrust.

{b) For aircrart baving afterbwrmer installed - Fuel for 15 minutes at zaxi—um speed
with military thrust plus 5 minutes at speed xddway betveen maxinmun speed with
military thrust and maxizum gspeed with maxionmm thrust using the fuel flow at
caxirun thrust. (assume that initial return cruise altitude {s attained at ernd
of combat.)

Cruise to base 150 nautical miles at altitudjes and speeds for zaxi=u= range.
Reserve fusl allowvance:

(a) 5% of initial fuel load.
(b) 20 minutes at apeed for zaxizum endurance at sea level. All engine used in
landirg approach shall be operatirg.

Loiter tims {3 the tize of item 4.
Misgion tizs 13 the stm of tizme for items 2 through 6.
Cycle tixme i3 the suz of tinme for items 2 through 7.

ALTTTUDE PHOTOGRAPHIC FROBLEM

Fusl allovance for starting engines, take-off, and accelerate to clixzb speed i3 the
suz of tte following:

(a) Pomés of fual used in § minmutes at pormal static thrust at sea level.
{b) Pounds of fuel used iz 1 minute at zaxi=um static thrust at sea lavel (if after-
burner is used for take~off).

Clizb on courzs to cruise altitude with military thrust.

Cruise at altitudes and speeds for zaxizuz range.

Descend to sea level - no fuel used, no credit for distance gained.

At gea level, run-in 50 nautical miles at =zsxizum speed with military thrust.

-

Fusl allowanca at target - 8 xinutes with normal thrust at sea level (no credit for
distance gained).

Fusl allcwance for aevasive action at sea lavel (no credit for diatance gained) ta
either of the following:

-

A-1
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9.
10.

11.
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{a) For aircraft not having afterburnmer icstalled - Fuel for 5 minutes at maximm
speed with mililtary thrust.

{b) Por aireraft having afterburnmer installed — Fusl for 2 zirutes at speed =iiway
between maximum speed with military thrust and maxirum speed with meximum thrust
using ths fuel flow at paxirim thrust.

At sea level, mm-cut 50 nautical miles at maximum speed with military ithrust.

Climb on course to cruise altitude with military thrust.

Cruise at altitudes and speeds for maxirum range.

Reserve fuel sllowanes:

(a) 5% of initial fuel lead.

(b) 20 minutes at sgeed for maximum endurance at sea level. All engine used in
landing approach shall be operating.
Radius is the suz of distances gained in items 2, 3, and 5 when equal to sum of
distance gained in iteme 8, %, ard 10.

Mssion time iz the sum of \-im for items 2 through 1C.
Cycle time is the Sum of time for items 2 through 11.

C. HIGH ALTITUDE PEOTOGRAPEIC PROBLEM

1.

11.

Fuel allowance for starking engines, take-cff, and accelerate to climb speed is the
sun of the following:

(a) Pounds of fusl used in 5 minutees at normal static thrust at sea level.
(b) Pounds of fuel used in 1 minute at maxirmum static thrust at sea level (if
afterburner is used for take-off).

“ Climb on course to cruise altitude with military thrust.

Cruise at altitudes end spgeds for meximm range. _
Descerd to 35,000 feet altitude - no fusel used, no credit for distance gained.

At 35,000 feet altitude, run-in 50 nautical miles at maximun speai wi th m.ltha.ry
thrust.

Fuel allowance at target - 12 minutes with normal thrust at 35‘ 000 feeb a.ltltuia (no
credit for distance ga.med)

Fuel allowance for evasive aCtion at 35,000 feet altitude (no credit for dishance
gained) is either of the following:

(a) For aircraft not heving afterbwner installed - Fuel for 5 minubes b maximum
speed with military thrust.

(b) For aircreft having afterburner installed - Fuel for 3 minutes ak speed midway
between maximum speed with military thrust and maximmm speed with maximum Fhrust
using the fuel flow at maximum thrust. .

At 35,000 feet altitude, run-out 50 nautical milee at maximm speed with military
thrust.

Climb on course to cruise altitude with military thrust.
Cruise at altitudes and speeds for maximum range.
Reserve fusl allowance: -

(a) 5% of initial fuel load.
(b) 20 minutes at speed for maximum endurance at sea level.

A-2
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Sadiny 43 ths su= of Zistance gei=ed Iz itecs 2, 3, ard § when squal %o su= of

distancs gaized iz ‘%ers 3, @, azd 10.

Miesion tims is tho suz of time fer itexzs 2 sirzugh 10.

Cyzle tizo i3 the sum of time for itoms 2 thosugh 13.
D). SFECIAL STCRE PROZLEM - SEA LEVEL ALTITOE ST(EE DELIVERY

1. Fuel allowazce for startisg ergizes, take-off, ars accsierate o clish seeed 13 the
su= of the fellowirg:

55‘1 Peuxds of fuel used fn 5 minutes at acrmal static thrust at sea lavei.

b) Poumds of fuel used in 1 =iznute at =aximmm static thrust at sea level (i< after-
buszer i3 used Zor take-off).

2. Clizb cn cowrse to cTuise altitude with ailitars thrust.

3. Cruise at aititudes and speeds for maximm range.

4. Descend to sea lavel - no fuml ussd, no credit for distance gaized.

5. At sea level, mm-in 50 aautical miles at maxi=us speed with =ilitary thrust.

6. TFuel allouance for store dellvery apd evasive actizn at zea level (mc credit for
distancas gained) L3 either of ths follcwirgz:

(a) For aircraft not having afterturzer installed - Puel for 5 mimttes at mxi=m
speed with military thoust.

(b) Ter aircraft having afterturner fmstailed - Fuel fcr 2 zirutes at speed =iduay
betueen maxizus spesd with milttary thrust and =aximio speed vith maxdiom
theust using the fuel flow at saximim 4krust. :

7. At sea lavei, run-out 56 nautical miles at =axi=un speed with sdilitary thrust,
8. Clizb on courza %0 cruise aliitwde vith =tlitary thrust.

9. Cruise at allitudes gnd speeds for =aximo range.

10. Reserve fuel alloywhance:

(a} 5% of initial fuel load.

{b) 20 =inutes at apead for zaximr endurance at sea lavel. ALl engires usew in
landing approach shall be operating.

Peclus {3 the sus of distances gmined iz items 2, 3, and 5 vhez egual o :u= of
distancus gained ln itex=s 7, 2, and O,
Misgicn time i3 the suz of tise for items 2 through 9.
Cvcle tize i3 the sum of ti=s for items 2 through 10.
E. SPICIAL STIRE MROSLM - 15,000 TZ=T ALIITISE STCRE DELIVERY

1. Fusi allowance far starting angines, take-off, and accelerate to clizp speed i3 the
sun o the follcwing:

(a) Pouncs of fual used in 5 =~inutes at ncrzal static tirust at zea level.
(b} Poumds of fyel wed in 1 mirute at maxi=um static thrust at sea level (if
aftarbiwrner 4s used for take-of?).
2. Clizp on cowrse to cruise altitude with military thrust. .
3. Cruise at altitudes and speeds for maximm range.
4. Descerd to 15,000 feet altitwde - no fusl used, no credit for distance gaired.

5. Fual allcwance For store deilivery and evasive action at 15,000 f2. altituie (no
credit fer distsmce falned) L3 eitker of the following:
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{(2) For aircrart not having afterburmer installed - Fusl for 5 mirutes at maximum
speed with military thrust.

(b) For aircraft having afterturner installed - Fuel for 2 minutes at speed midway
between zaximum speed with military thrust and maximum speed with maximum thrust
using the fuel flow at maximum thrust.

Clizb on cowse to cruise altitufe with zmaxizum shrust.

Cruise at altitudes and speeds for maximum range.

Reserve fuel allowance:

(a) 5% initial fuel laad.

(b) 20 mirutes at speed for zaximmm endurance at sea level. All engines used in
.landing approach shall be operating.
. Radius is the sum of distance gained in 2 and 3 vhen equal to sum of distances

gained in items 6 and 7.

Migsion time is the sum of time for items 2 through 7.
Cycle time is the sum of time for item 2 through 3.

F. INFLIGHT REFUELING PROBLEM FGR JET RECEIVER AIRCRAFT

1.

7.

Fuel allowance for starting engines, take-off, and accelerate to climb speed is the
sum of the following: -

{a) Pounds of fuel used in 5 minutes at normal static thrust at sea lavel.
(b) Pounds of fuel used in 1 minute at maximum static thrust at sea level (if after-
burner is used for take-off).

Climb on course to cruise altitude with military thrust.
Cruise at altitudes and speeds for maximum range.

Descend to 35,000 feet altitude for rendezvous with tanker - no fuel used, no credit
for distance gained.

For rendezvous, hook-up and flight contingencies prior to fuel transfer allow fuel for
15 minutes at speed for maximum endurance. If additional receiver aircraft are
successively refueled by a single tanker, fuel of the initial receiver shall be reduced
after transfer by an amount equivalent to 5 minutes at speed for maximum endurance for
each additional aircraft in the formation, prior to proceeding with the mission.

Assume no fuel used or credit distance gained during tramsfer. The refueling point
is established by the following:

{a) Receiver to have sufficient fual to retwrn to base with the normal reserve of
MIL-C-50114 ugon completicn of rendezvous perfiod of item 5 abova.

(b) Znd point of refusling operation skall not exceed 8C% of the receiver total radius.

(c) End point of refueling operation shall not exceed the tanker radius.

Remainder of missicn shall conform to the applicable mission of the aircraft.

BWODY MISSIONS -

1.

Fuel allowances and mission profile are same as 3.2.6 except that fuel allowance for
rendezvous, hook-up, and £light contingencies pricr to fuel transfer (3.2.6(5)) shall
be 5 minutes at speed for maximum endurance at refueling altitude.

A=4
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