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MI”L-C-OOSOIIB(L@AF)“.”-
21 June 1977 -,-,
Used in Lieu of ‘:
MIL-C-SO1lA
5 November.19Sl” I

.’

MILITARY SPECIFICATION
,..

CHiWTS: SThhlD~ll”A~RCRAFTCiURACTERISTICSAND ,-.

PERFORMANCE,PILOTEIIAIRCRAFT
<

(FIXEDWING]l
>

This limited coordinationMilitary Specificationhas been prepared’by
the Air Force basedupon currentlyavailabletechnicalinfoniation,but
it has not been approved for promulgaticmas a coordinatedrevisionof -
Kilitary SpecificationMIL-C-5011A. It is subject to modification. ‘
However,pending its promulgationas a coordinatedMilitarySpecifica-‘-
tion, it may be used in procurement. ,,,...’

1. SCOPE

1.1 Scope. This specificationgoverns the definitionsof requirementsfor,
and methods of presenting characteristicsand,performancesfor militarypiloted
airplanes. This specificationwhile primarilyoriented to conventionaltake-off
and landing (CTOL)aircraftmay be applied to STOL and VIWL airplanesif the de-
sign criteria establishedby requirementsfor specificdesigns are substituted
for the C~L criter~a establishedherein.

1.2 Application. ~is specificationis applicableto the preparationand pre-
sentationof characteristicsand performancedata. It is also applicable,when I
appropriate,as an outline of design requirementsand mission rules for use in
contractualdocuments and specifications.

1.3 Classification. Characteristicsand performancedata shall be presentedon
the followingtypes of charts as required by the procuring agency, and utilizing
format as provided.‘Unauthorizedreproductionof such charts bearing the (by
authorityof the Sec~retaryof the Air Force) statementis prohibited;however no
restrictionis placed upon use of the.format.

:.
1.3.1 Standard aircraft characteristicscharts. The standardaircraftcharac-
~eristicscharts are;intendedto provide a co~ise, accurate compilationof phys-
lcal characteristics:and performancecapabilitiesof a weapon system;.,

,1.3.1.1 Arrangement:. The standard aircraft characteristicschart is basically‘“
,---- .- ..composedof 10 pages with provisions.for-supplementalpages .as”required.bythe. ,. .(-~. procuring agency. Pages 1, 2, 3, 4, 6 and 9 are mandatory. Pages 5, 7’and 8

are optional as determinedby the procuring a,gency. If certainpages are not
required for a specific-weaponsystem; and are omitted, the remainingpages shall
be numbered consecutively.. ~.~’q % ““.- - FSc 15GP

#.. ,.,-
Beneficialcomments(recommendations,add:ltionsu‘~$l+ons)andany

,

pertihbntdetawhichmaybe of usein improving&is &cumentshould-
be +,ressed to: ASD/EHSSS,Wright-PattersonAPB,0H4S433 b?.using
the self-sddr8ssod-StandardizatimDocumentImprove-mtProposal-
(DDFom”1426) appearingattheend of thisdocuaemt.orbyletter..

~.’ J
.- .’.< ., ,.>>,

,, ,.
.,.

.,,. ,..
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the standardaiicraft characteristics
,:!. ~..

‘A,’.J ‘1:

.,,..,

b. ,E%ga92 --

c. Rage 3 --

do Page 4 --

e, Page S --

f. Page6 --

‘!3.Page 7 --

h. Page8 --

i. ‘Page9--

Ifhwi.ngs showing, descriptive details of the aircraft, such m:
Three-hew, fu e iand oil. tbgej dent, inboard imfile, etc.

Mission, description,and principal characteristicsof the aircraft.

Performancedata for the aircra%t.intabulatedform. “

1

@
<-,

Supplementaltabulatedperformancedata.

I

I

Extefial store loadings.

Nolieis. Mission profiles,applicableallowances,and explanatory
notes.

Specific requirementsare detailed in 3.6.2.

1.3.1.-1.2.su~lmemtal pages. #!dmraft cham%cteirhtim and ~t?~fOllDtlH data
not doming within the scope 0% the standard aircraft characteristicsc~ams shall

presented cm supplementalpag?s. Reasons for prepming supplementalpages may
as follows: ,

Po@b@ speeiW loadings m cmdithxns which may:
.,

[1) Be used h restricted tactical operations
,
f
I

I
t

(2) Involve nm-stamlard proceduresmd specialoperatingtechniques,
,,

(3) Show the maximum potentialuse of certain’aiticraftin specialmissions.

‘ Specialloadings that may involve ecjuipmentnIAicho for security re~sons”>---‘-
I

. . . .. . ----- .,.

are ohly. suitable ~or limite~distribut~m; -

c. Theater’operationsinvolving.mon-stmdard atmosphericconditions.

!.

d. To show additionaldrawings, illustrations,and graphs. ‘Thesupplemental
be the same as the standard aircraftcharacteristicschartpage format should

but may consist of
resp-nding<~ges.

t
3.

a specialdesign suitablefor binding along with the cor-
/;” !,,

,,,.’.

“2. /’
/

,’‘o’/
,/ ‘
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1.3.2
sent a

1 MIL-C-005011B(USAF)

Characteristicssummary. The characteristicssummary is intendedto pre-
summaryof performancecapabilitieson the design mission and principal

featuresin fi abb~eviatedformat. Data shown on the characteristics-summa-~
shall be in agreementwith similardata shown on the standard aircraft cnax-ac- -
teristicschart. The standardformat for the characrerlsticssummaryof each
model, shall consistbasicallyof a two-page,single-sheet,and shall be 8 by ‘
10-1/2 inches in size after reproduction.

“- 1.4 Categ6~ies.“The foregoing-chkrissha~lfbe’~deniifiedby”caiegori~sto sliow--
the developmentstatus of the aircraftor data involved.

,.
1.4.1 Development.Charts in this categoryprovide informationon new designs
during the detail design developmentafter the design becomes stabilizedand only
minor configurationchanges are anticipated. .

1.4.2 Service. Charts in this categoryprovide informationof aircraftduring
product~ operationaluse.

1.5 Markings. Each of the foregoingchart types shall be marked as follows:

1.5.1
outer

1.5.2
upper

1.5.3

Designation. ‘Themilitarymodel
corner.

Category. The chart categoryas
outer corner. ,

designationshall be shown on the lower

defined in 1.4 shall be shown on the

Date. The date of publicationwill be insertedby the procuringagency
on the lower inner corner.

1.5.4 Security. The securityclassificationshall be marked as specifiedby
the current DOD Security Regulations. For securitypurposes each block or graph
shall be consideredas a parag~aph.

1.S.5 Reserved. Thd upper inner corner is reserved for the use of the procuring
agency.

1.6 Submittal. Init’ialsubmittalof charts i]n the developmentcategory
be accomplishedafter’the design has stabilizedas determinedby
agency. Charts in the service category shall lbesubmittedafter
been approved for production.

shal1
the procuring
the system has

. . ...4”-.” -.
3

.-
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2. APPLICABLE DQCUP4ENTS

Z.] Ussues of chxuments. The following docum.ents~
lnvitatiOn fOr request for proposal)f~rm a part of
extend specified herein:

!5FwlFl(iATloNs

14”!LUTAR’Y

HIL-G-5572
MIL-T-5624
HtL-l+7700
M!L-F-8785

“HIL:A-Q08866 ‘
#llL-W-25140
141L-T-83133

STANDARDS

I

I

I

MANUAL

AFM 60-16

Gasoline,Aviation, Grades 80/879

‘~‘o,.
(effect!ve cm the date of

this specification to the

100/130, 115/145

...

Turbine Fuelj Avia~ion9 Grades JP-4 and JP-5
Manuals, Flight
Flying,Quellt!es of Piloted Airplanes. . . ,,.-.

Airplane Strength and Rigidity, General Specification for
Weight and Baiance Control System (For Airplanes and Rotorcraft)
Turbine Fue19 Aviations Kerosene Type$ Grade JP-8

>
Cllmatic Extremes for Fiil!taryEquipment ~~
Weight and Balance Data Reporting Forms for Aircraft (Including

~
\

Rototicraft) !

G&eral Flight Rules
,,..‘.”

40
(Copies of specificatlorw, standards,drawings, ad publications required by ‘+’”
contractors lh ‘ionnectlcm with specific procurement functions should be ob-
ta!ned from the procuring activi~y or as-directed by the contracting officer.)

‘$
$

3. !REQWU34ENTS
~

3.1 General. Unless otherwise specifiedby the procuring agency,preparationby
contractorsof ch~rts (andprevisionthereto] for each model shall include the pre- i
parationof,photographicallyreproduciblecopy in the required types and catego-
ries. Substantiatingreports conttiiningsupportingcharacteristicsandperform- P
ante data are required. ;,

3.1.1 Revisions. Revisionsto the charts,“shallbe prepared anp submitt~d-by
the-contractor.-Unless-otherwise‘spe_ciYi@d5y-th6”~ro’t”uFing”kg6ncy~%%;isi~ns are

. ---------------.._J’-

requiredwhenever significantchanges in vehicle configurationor data occur.$as
for:

a. A change in vehicle dimensions
b. An accumulationof changes resulting
[See 3.1.1.1).

in a ‘significantperformancechange. ,:

.0
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A change in propulsion system designation, augmentation,or Tating.
:: The addition ofextemal stores.
e. The availability of test data showing significantperformance change.
(See 3.1.l.1).
f. When specificallydirected by the procuring agency.

3.1.1.1 Criteria. i’hefollowing criteriawill be used in fo~ing a judg-
ment as t~r a significant change in performance exists:

a. A change of S percent or more in drag.
b. A change of 5 percent or more in installed thrust.
c. A change of S percent or more in specific fuel cOnsU@ion. *
d. A change in weight which in itself results in a S percent or grea!er’
change in mission radius or range.. .- -,%..... ... ..,
e. hy combination of two or more of the above resulting”in a change of
5 percent or more in any performance parameter.

3.1.1.2 Number. Each chart shall cover only one aircraft model. The probable
number of charts and revisions which are required throughout the life of.the air-
craft model will dependon the numberof aircrl~ftch~ges experienced.

3.2 Substantiating:report. All data presented on the charts’shallbe subst=-
tiated by reports submitted with the charts. The reports may be legible-rough
draft copies of the ;contractorvswork sheets. They shall be completeand shall
‘presentin detail the contractor’sbuild up of aerodynamic and”propulsivedata
and shall contain a listing of adequate references, authority> and justification .-:’
for all data used. :Contractorsare free to use calculationmethodsof theirown ~
selection, but such methods shaXl be explained in detail so as to permit aready , I

understandingof aetiodynamic,propulsive”andweights bookkeeping method,s.
Calculations shall be presented in sufficient ~ietailas to permit ready review
and check of conclusions.

3.2.1 Basic aerodynamic data. Prior to proceeding with the initial perfofince
calculations for the Standard Ai’rcraftCharacteristics charts mutual agreement
shall be established between the contractor and the procuring agency relativeto
the aerodynamic and ‘propulsive~d wei@t data to be used for performance data.
This agreement shali be accomplished through normal review and reporting.procedures.

3.2.2 Report. The:basic aerodynamic propulsive and weight data (see 3.2..1) .
shall, after review and acceptanceby the procuring agency, “formthe basis for
the detailed preparation of the substantiatingdata report. These data shall
be expanded as necessary and used to prepare the detailed performance.data .- ; ‘
required to substantiate the Standard Aircraft Characteristics,: ..%

;’ .’. .--

‘--’-3.2.3””-’Rev_isionS::’’Tliesubstantiating:datareport-shallbe revised under .the--”-’”.”-: - ‘-’
s~e criteria as.the charts (see3.1.1).

.,, . . . ..... ..,. ,.

-.‘

‘s ,.
I

&

. .. . .
,. *. *..2.<.’... .

.,.
..

,. “,
!
1 ,.’,

. ,.

I
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3.2.4 Text.. The required data and the arrangement of the substantiating data
report ~ontained in Appendix 1A.

3.3 Standards. Characteristicsand performancedata shall be based on engineer-
ing analysiswhich produce results consistentwith flight test results.
,...

3.3.1 Basis for data. All characteristics and performance data shall be based
on the latest reliable aerodynamic propulsion system, and’weight-information.
T& informationgivexishall include the effects On-weight a%l!pefformince of all “’ ‘“
authorizedcontract and service changes, together with importantchanges assured
of authorizationbut pending at the date of chait issue.

3.3.1.1 Changes in characteristics. Changes in airc7raftcharacteristicstihich
do not result in a significant performancechange (see 3.1.1.1)do not require a
IN?ViSiOTlby the COYlt~aCtQ~o However, the procuring agency shall be notified by
correspondenceso that prope~ notat on may be appended to the published chart.

:.3.1.2 .Flighttest. The latest flight test data approvedby the procuring
agency shall be used as a basis for penfomance.

3.3.2 !Limitations.Perfomnmce data.shall fall within all establishedlimita-
tions on the vehicle and its components.

3s3.3 Aircraft COXditiOrlo Performance shall be presented in such a m.mer as
to show clearly the applicableaerodfiamicconfiguration,propulsionsystem, ad
loading information. Aircraft configurationsshall’include the installationof
complete serviceequipmentapplicableto that particular aircraft mdel for the
mission concerned. Flight performanceshall be presentedwith gum, rotable en-
closures, bomb bay doors, etc., in position “of least drag, and external bombs or
other armament in positLon for each loadingcondition,as noted.

3.3.4 Atmosphere. Performanceshall be based on the latest approved standard
atmospheric tables as specifiedby the procuring agency.

3.3.4.1 Standaml day. Unless otherwise specified, performanceshall be based
on the standardatmosphereas tabulatedand described !n Appendix 1~.

3.3.4.2 Non-standard day. Tropical and Hot day properties must conform
to Appendix IC.

3.4 Definitions, The followingdefinitionsare used for
charts and shall be strictlyadhered to.

3.4;2 Weights. Weights given on the charts shall comply
initionsderived from, and~~nsistent with, MIL+TD-1374,
01-lB-SO(see 6.2).

...

6

the various data on the

with the followingdef-
MIL-W-2S140 and T.O.M _

,.-::.,:.,,,

b.,,.::,:.,...............

.- ‘1
‘1
,...“I::
01,.

I
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.
3.4.1.1 Empty weight. The weight of the structure,propulsionsystem,equip-
ment, etc., in the configurationdefined in current system specification.

3.4.1.2 Basic weight. The empty weight adjusted for non-expendable operational
items. (weight empty plus unusable fuel and c)iland all fixed .armsment’aud .:,
equipment for normal operation.]

3.4.1.3 Operatingweight. Mission take-offweight less payload and usable
fue1. (Basicweightplus usable oil, crew, crew baggage, stewar”dequipment,
emergencyequipment,:specialmission fixed equipment,“pylonand racks not in ,
basic weight, and other nonexpendableitems not in basic weight,),.

3.4.1.4 Desigriweight: Weight at which specifiedstructuraldesign requirements
are met or are required to be met.

3.4.1.5 Take-off weight. Take-off weight is the total weight of the aircraft
with the fuel and payload (see 3.4.1.10)for the mission presented. The take-
off weight normally shall be determinedprior to start of engines except in
speciallyapproved cases when weight expendedduring taxi and take-offare ex-
cluded (see 3.4.l.5.~.b).

~

I

3.4.1.5.1 Maximum. \*imum take-off weight is the greatestweight for take-
off establi- TechnicalOrders, design requirements,or other specificret-
ommendationsof the ~rocuring agency and is the least weight determinedby the
followingcriteria: ~

a. The weight of the vehicle fully loaded with fuel, oil, armamentor cargo to
the capacity for which space or tankage is nommally provided. The bearing load
for the floor and supportingstructureshall not be exceeded.
b. The aircraftand its components (wings,landinggear, supporting.structures
for ordnance,cargo, etc.) shall be capable of sustainingthe authorizedload
factor and shall not violate the minimum criteriaof applicablespecifications
for taxi and ground handling. When ground handling criteriapermits a higher
weight than does the flight -limit,those items expendedduring take-off, (water,
ATO, etc.) may be added to the quoted maximum take-offweight for mission com-
putations,and proper notation thereof will be carried in qualifyingnote on the
performancecharts. !
c. Throughoutthe mi~ssionprofile the center of gravity shall remain within de-
si~ limits.
d. The maximum tow force, shall not be exceeded.
...-..”--.m.... ..-..-...-:-:.------------------------....’----------. .....---- . ...--m--------

3.4.1.S.2 Typical design criteria. For design purposes considerationmay be “
made of-alternatedefinitionsof maximum take-offweight such as:‘ Specifying
the critical field length and ground run associatedwith the operationalcon-
cept of the design, includingthe effects of such items as runway surface (hard, .’
sod, etc.), ambient runway temperature.andpressure altitudes.

7
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3.4,1:6 Malcisluminflight weight. The sumximumweight. at which the aircraft is
authoriz~ to be airboime. -weight may be greater than maxisnxmtake-off
weight if in-flightrefueling is utilized.

● ’.*

3.4.1.7 Maximum ramp weight. !4aximumin-flightweight unrefueledplus fuel,
water$ etc., used during engine stawg, taxi, and take-off, shall not exceed
other limits such as those for taxiing, ground handlingewheel.jackbg, etc.~
as spedfied in MIL-A-008860. ‘a

-. . . .... . ---...-

3.44.1.$COmbatwfiliht.
fuel aid a’m-+ii

Weight over the target for the mission presented with
t w t out bombs, missiles,mines, cargo or droppabletanks unless

otherwisenoted.

3.4.1.8.1 Fuel load is determinedas follows:

a. Bomber, Fighter hnber, Missile Carrier [for ground attack] - Immediately
after dropping the offensive ordnance} but prior to escape.

b. Fighter (interceptor$ air superiority) - Immediately prior to combat.

c. Tanker - Immediatelyafter completionof fuel transfer.

d. Reconnaissance- Immediatelyafter arrival at target [afterdrop of photo
flash bombs if carried).

e. others {camgo-t~aine~s) - Prior ’to start of return flight for resupply .“ ‘--
(radius mission) and pribr to landing for range missions.

f. Ferry Mission [all v~hicle types) - Reserve fuel only.
‘,

3.4.1.8.1.1 Typical design criteria. ‘Fordesign purposes,considerationof
alternated~finitionsof combat fuel load such as: with 50 percent of combat

I
.

fuel allowance consumed, with 100 percent of combat fuel all~wanceconsumed,or
any other criteria selected to optimize the aircraftdesign.

3.4.1.9 Landing weight
.*

3.4.1.9.1 Maximum. Maximum landingweight is the greatestweight established
~or landingby structuralcriteria.

I
I

3.4.1.9.2 Mission. .fieweight at the end 6f the mission as determinedby the
mission grm~e$. It shall include the fuel reserve as specifiedby the
mission.
--- -.:-”.. “-. -”.- ‘ L.......- ---- ------ .. . . . . . . .. .. . . - I-.. . ..- .... . . .. -.+ ..- -

3.4,1.lQ Payload. ~e load which justifiestie SIission.Payload includescargo, “i
personnelother than crew, bombs, chaff, missiles,reconnaissancecameras, elec- i
tronic countermeasurespods, photo flash flares, fuel carried for transferby I

tankers,.and ammunition;. -

8

- ‘!
I

.,..
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Special equipmentrequired for the
ment, except that carried for drop

MIL-C-OOSO1lB(USAF]

mission such as winterization,rescue equip-
by (H) type vehicles

handling, etc., shall not be incl~dedin payload.

3.4.1.11 Fuel. St@dard fuel weight of fuel,in pounds
be as foll~

a. MIL-F-S572 (Gasoline in al! grades) -6.0 lbs/gal.

.

.
.: ,’.-. .

‘.. .

“1!!!?,.,.
,1

[search-rescue),cargo

perU. S. gallon shall

.>.. n , x-------- . . . . . . . ..- . . . . . .

MIL-F-5624c (JP-5) Jet fuel -6.8 lbsjgal.
:: $!IL-T-83133 (JP-8) Jet fuel -6.7 lbs/gal.
e. If design requires spec{al fuels Of sp;cified dens!t!es m BTU content,
such shall be used and specified in the chart notes.
3.4.2 Speeds. All speeds shall be level flight true airspeedsin knots and
math number as applicable.

3.4.2.1 Maximum speed. The highest speed obtainablefor configurationand
weight in level flight. The altitudeat which this sped ocws shall be stat-
ed. It shall be the,lesser of the speeds determinedby the intersectionof the
thrust (power)availableand required curves or the speed Mmit imposedthrough
structuralor heating consideration.

3.4.2.2 Penetratioxispeed. A specified speed ( ) at which the aircraftshall
‘conductthe final run in to the target at a specifiedaltitude. This speed
shall be specifiedby design requirements.

3.4.2.2.1 Combat speed. Maximum speed at combatweight and combat altitude
with maximum power. i

3.4.2.3 Stall sped. The stall speed shall be computedon the basis of l.Og
flight with the ~~mum trimmed lift coefficientestablishedby computationor
wind tunnel testing.lUpon availabilityof flight test results?stall speed
shall be changed to the highest of the speeds for steady straightl,Og flight
at CL I&x., the speed at which abrupt loss of controloccurs about any of the
pitch, roll or yaw axes, the speed at which intolerable buffet or structural
vibration in encountered,or other minimum permissiblespeed as defined in
MIL-F-8785. I

3.4.2.3.1 Power-off. The stall speed without power.

3.4.2.4 Take-off speed

3.4.2.4.1 Take-off speed shall be thehighestof the speeds specified belou:

●✎

off
A speed comesp&ing to 110 percent of power off stall ~ @the take-
Configuration. I

-,.. . .
:.,,, . ,’

.! ,..
... ;.

9
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b. A sped detexmdned by the lift coefficient, in ground effect, for the rnaX-
hmm angle of attack attainablewith the main landinggear oleo in the static
positioh with aircrafton ground.
c. Minimum speed at which the aircraft has a climb gradient potential of 1/2
percent (0.005], with maximum power, in the take-off configuration, out of
ground effect. I?ormlti-engine aircraft this potential shall be obtainable
with the most critical engine inoperative. Where;

gradient = [Vertical Height in climb [ft)]
[Horizontal distance in climb (ft)r (1)

~,... .

d. Airmhd.mum control spmd as specifiedii 3.4..2.8.2..
b. The speed which-permitsattainingobstacleclimb-outspeed, as defined in “

..

3.4.2.5, at or before reaching SO ft. height above the runway.

3.4.2.4.1.1 Typical design criteria. For design purposes, consideration may
be tie of .%Itemate definitionsof take-off speed such as: a higher or lower
percentageof stall speed, a higher climb gradientpotentialor other criteria
which optimizesthe design.

3.4.?.S Obstacle climb-outspeed. The climb speed at the 50-footobstacle
shall not be less than the highest of the speeds specifiedbelow.

a. One hundred fifteenpercent of power off, l.Og, stall speed.
b. Air ndnimm control speed.
c. Speed at which the aircrafthas a climb gradientof 2.5 percent [0.02S) with
gear up, flaps in take-offposition,with maximum power, out-of-groundeffect.
For multi-engineaircraft this potential shall be obtainablewith the most criti- P
eal engine inoperative.
d. If gear retractionresults in a transientdrag increase over that for gear
down, the speed at which the aircrafthas a 1/2 penxmt (0.00S]climb gradient
potentialwith flaps in take-off setting,gear in transit,with maximum thrust
out-of-groumdeffect. For mlti-engine aircraft,the most criticalengine shall
be inoperative.

3.4.2.S.1 Typical design criteria. For design purposes,considerationmay be
made of alternativelimitationsto the obstacle climb-outspeed such as: a high-
er or lower percentage of the stall speed, an increasein climb gradientpoten-
tial or any criteria which is in keeping with the operationalconceptof the de-
sign.

,. . . . .. . -.. ,. ... .
~.4.2.6 Climb s eed. The climb speed.shallbe the airspeedat which the max-

~’hum rate-o -climb is attai~e~ ~qr t.begiyen.EQr@ggxqt+om, weight, altitude,
and power. Considerationshall be made for kinetic energy corrections in op-
timizing the cl$mb speed schedule. When authorized in the applicable flight
manual, a simplified, no~-optipum speed schedule may be used.

1,0
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3.4.2.7 Critical engine failure speed.
be the speed at which the most critical

MIL-C-005011B(USAF)

The criticalengine failure speed shall
engine can fail and the same distance be-..

requir’edto either continuethe take-off o; abort. See 3.4.5.4.

3.4.2.8 Minimum engine-outcontrol speed

3.4.2.8.1 Ground. The minimum control speed, ground, shall be the minimum
speed during the take-offrun where the engine,most critical to directional
control,can fail and directionalcontrol can be maintained as defined in
MIL-F-8785. \

3.4.2.8.2 Air. The’minimumcontrol speed, air, shall be the minimum airborne
speed with ~imum tl!mustwhere the engine,mast critical to control, can
fail and directional~controlcan be maintained,.

3.4.2.9 Cruise speed
,,

3.4.2.9.1 Maximum rwge cruise speed. The speed for maximum range operation
shall be the speed at which maximum nauticalmiles per pound of fuel are at-
tainableat the momentaryweight and altitude.

3.4.2.9.2 Long range cruise speed. The higher of the two airspeedswhich give
nauticalmiles per pound of fuel equal to 99 percent of the maximum nautical
miles per paund of fuel for momentaryweight and altitude. This speed may be
used to decreasemission time without severe penalty to range.

3.4.2.9.3 Maximum ciuise speed. The highest speed that can be maintainedwith
maximum continuouspower at stated altitude,weight and configuration. “

3.4.2.9.4 Average cquise speed. Total distance covered in cruise divided by
the time for cruise (distanceand time for clilmb, accelerationto combat speed,
combat time, loitertime etc. are not included).

3.4.2.10 Maximum endurance (loiter)speed. Tlheairspeed for maximum endurance
shall correspondto the speed for minimum fuel flow attainableat momentary
weight and altitudeexcept as limitedby acceptableflying qualities.

3.4.2.10.1 Combat loiter speed: The airspeed for maximum enduranceshall
correspondto the speed for minimum fuel flow attainedat momentaryweight
and attitude except that the airspeedmust be adequate to allow an instan-
taneous load factor of a specifiedvalue.

3.4.2.11 Approach speed. The approach speed down to the 50-foot obstacle
shall be the higher of:

.-a. JViY-minim~-CMt”rbl-”speed;-gear’”do’%m-,-flap~ iii-approachcon-figuration--~-d”–
--..-.. .

lift augmentation operable.
b. A speed of 120 percent of l.Og power-off stall speed, out-of-groundeffect,
gear down, Haps in approach configuration.

I

11 I
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c. A speed at which the aircrafthas a climb gradientpotentialof 2.S percent
(0.02s) with gear retracted, flaps in approach configuration, and with maximum ●
dry take-off power. For multi-engine aircraft the most critical engine shall
be inoperative.

Note: If other than landing flap is selected for approach, .it~s character-
istics shall be specified i.b., “approach flap develops a stall--percent
I@gber than does landingflap. . .-

3.4.2.11.1 Typical demign criteria. For design purposes, considerationmay be
made of alternate definitionsof approachspeed such as: higher or lower per-
centageof stall speed, a higher climb gradientpotential,alternatego-around
power settingsor any other cri~eriawhich might optimize the design.

3.4.2.12 Landingspeed. The landingspeed shall be the greater of:

a. A speed determinedby the lift coefficient,in ground effect, for the max-
imum ang16 attainablewith the main Iandigg gear oleo in the static compressed
position with aircrafton ground.
b. One hundrer$fifteenpercent (115percent)of l.Og power-off stall speed
in the M@ing configuration.

3.4.2.12.1 Typical design criteria. For design pu~oses, considerationmay be
.giwm to alternatedefinitionsof landing speed such as: geometry-limited with
oleos in full or partial extendedposition,tChan&,esin percentage.of stall speed
and climb gradientpotentialor any other criteriawhich would optimize the design.

3.4.3 Ceilin~
o

3.4.S.1 Senfice ceilin
~

The altitudeat which the maximum rate of climb at ,+..
subsonicspee s 100 t/rein,at statedwe’ight@ engine power.

3.4,.3.2Combat ceiling

3.4.3.2.1 Subsonic. The altitudeat which the max suhonic rate of climb is
S00 ft/min at stated weight and power.

3.4.3.2.2 Supersonic. The h$ghest altitu@e
sonicallyand have a climb potentialof 1000

,,
3“.4.3.3~

at which the vehicle can fly super-
fpm at statedpower and weight.

3.4.3t’3ul’’”Sfibsonik. The-altittid?5”~~”tihiclithe inaxmum rate.of:clirnbpotential
..............”-. .,,....-........ .... ...... ..

is 300 ft/min at maximum continuous engine rating at momentary weight.

“3.4.3.3.2 Supersonic. The highest altitudeat which the vehicle c~ fly super-
son~c at +- continuouspower wi:t,ha’cl.i@ pqtentialof 1000 fpm at ~mentary..
we.ig~t,.

12,

Downloaded from http://www.everyspec.com



.,.

MIL-C-0051)llB(USAF)

3.4,4 Altitude

3.4.4.1 Cruise altitude. The altitude at which the cruise portion of the mis”-
sions is computed. Dependingon the mission ground’rulesjthe cruise altitude
may be assignedor it may be otherwisegovernedby limitationssuch as terrain
clearance,mission length,ceilings,oxyg$n or other crew/aircraft’restrictions.
In,no case shall cmise altitude e;ceed cruise ceiling.

3.4.4.2 Optimumcruise altitude. Thealtitude at which theaircraft attains
the maximum nautical.milesper pound of fuel for the momentaryweight and con-
figuration. Ifthis’ altitude exceeds cruise (ceilingthe latter shall be used
for.cruise.

3.4.4.3 Combat altitude. The altitude at:the target for thespecific mission
shown.

3.4.S Take-off. Criteria for conventional take-off aircraftshall comply with”
the following: (forSTOL aircraft the criteria shall be determined by design
criteria.) (Vertical;components-of.thrustmay be used in take-off.computation.)

3.4.5.1 Ground run distance (i.e. take-off distance). ‘-kc-off ground.run
distance shall be that normally obtainable in service operation atSea Level”
with standard atmospheric conditions, zero wind, no runway slope on hard (con-
crete or asphalt) surfaced runways. The take--offspeed,criteria of 3.4.2.4
shall be used.

3.4.S.1.1 Typical design criteria. For design purposes, considerationrnay be :
made of alternate definitions of take-off ground run such as: non-standard
atmosphericconditions,higher pressure altitudes alternate.~ways urfaces
(hard,sod etc.), head or tail-windor.other criteria in keepingwith the oper-
ational concept of the design.

3.4.S.2 Distanceto 50 ft. The distance to clear a.50-footobstacleshall’be
the sum of take-offground.rundistance of 3.4..5.1plusthe airbornedistance
needed,toacc~lerate;andclimb.to,arriveat .th~e50-footheightat.the speed
specifiedin 3.4.2.5!

3.4.5.3 Take-off time; The take-offtime sha.11be that normally obtainablein”
serviceoperation at:sea level under standardday atmosphericconditionswith ,no
wind. Thetimeis measured from start of take-off‘(brakerelease)to start of
enrouteclimb (attai~entof climb-speed):

-,

3.4.5.4. Crit~cal-field length. Critical fieldlength is the-sum of”the-d-istance~ . .,=..

required to accelerate with all engines operative,to”critical engine failure speed
(3.4.2.7) plus the dist~ce.to accelerate -.with,.thecritical .enginelinoperative to,
take-off or to decelerate-to’a’stop’from critical enginefailure speed.in..the:.same.
dista,lce.

3..4.S.4;1 Data basis...The.dat-a.,basis.;.for.the,,computat,ionof’the,stopping...dis-
tance.,for,thechart,.for;critical.-field,~leng~h:shall..beas;.follnws:

13;3’
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a. 14tenginefailurespeedthe aircraftcontinuesto acceleratefor 3 seconds
pilot reaction time with remaining engines at maximum power and zero thrust on
the inoperative engine.
b. At the end of the 3-second acceleration time, power on all engines is in-
stantaneouslyreduced to idle, brakes applied, and deceleration devices deployed.
c. Sufficient time, after, b, above, shall be allowed for deployment of the de-
celeration device(s) or for reverse thrust to reach maximum before including its
effect on deceleration.

3.4.S.5 Coefficient of friction. The coefficient,~, as used in this document
is defined as the ratio of the total retardation force attributable to the brak-
ing system to the momentary gross weight of the aircraft. The following values
will be used unless ground or flight test data are available.

3.4.5.5.1 .RollingF& The rolling (unbraked)coefficient of friction for a dry$
hard surfacerunway shall be assumed equal to 0.025.

3.4.!3.S.2 Brakin
--l%+

The total braking coefficient of friction for a dry hard
surface runway s a be assned equal to 0.30.

3.4.5.S.3 Test data. Test#values may be either the results of tests conducted
on the specific ail~raft or similar types$ i.e. commercial aircraft.

3.4.5.5.4 Typical design criteria. For design purposes, considerationmay be
given to the effects of new and improved methods of increasing the total retar-
dation force such as by anti-skid devices.

3.4.6 Climb.. Climb after take-off may be divided into two segments as specified
by the procuring agency: Initial climb-out and enroute climb.

3.4.6.1 Initial climb-out. Climb-out shall be at a speed which shall not be less
than that limited by the criteria of 3.4.2.5. Gear retraction shall be initiated
as soon as an adequate positive climb gradient(3.4.2.5cand d), using applicable
powers has been established and maintained while accelerating to climb-out speed.
Flaps shall be in the take-off position.

3.4.6.1.1 All engines operating. Initial climb-out with all engines operating
shall be based on all engines operating from brake release to take-off. Acceler-
ation to,climb-out speed and climb-out shall be based on the thrust (power) avail-
able with all available engines.

3.4.6.1.2 One engine inoperative. Initial climb-out with one engine inoperative
shall be based on all engines operating from brake release to critical engine fail-
ure speed and with the critical engine inoperative from critical engine failure
speed to take-off. Acceleration to climb-out speed and climb-out shall be based
upon the thrust (power)available with the remainin~ en~ines at take-off thrust
kd the drag of tie inoperative engine. If
tive engine are a design feature9--suchdrag
time allowance for activation.

14

.-
means of reducing drag of the inopera-
reduction shall be”utiliz&l-wiXh”a’.....

i
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w 3.4.6.2 Climb path angle. The climb flight path angle shall be expressed in
terms of a gradient’ (vertical feet per 100 horizontal feet). This path shall be
determined from the’50-foot height point and at the 50-foot height climb-out speed
as determined in 3.4.2.5. Conditions shall be with gear up, flaps in take-off
position, out of ground effect and with appropriate configuration, power and
weight. For multi-engine aircraft the climb flight path with the critical’engine
inoperative shall be included.

3.4.6.3 Enroute climb. Enroute climb data :jhallbe based on the appropriate
configuration, power and weight. The aircraft shall have the landing gear and
flaps retracted andhave attained the airspeed for best climb.for the applicable

.. condition. ..,x..-----..

3.4.6.4 Time to climb. The time to climb to specified altitude(s) shall be ex-
pressed in minutes from start of enroute climb. Weight reduction as a result of
fuel consumption shall be applied to the calculations.

3.4.6.5 Combat climb. Combat climb is the instantaneous maximum vertical
speed capability in’feet per minute at combat conditions, such as, weight,
configuration, altitude, and power.

3.4.7 Landing distance. The following criteria are for conventional aircraft.
(For STOL aircraft the criteria shall be as established by design requirements.)
Landing distance inqludes: (a) landing ground roll and (b) distance over a
50 foot height. Distances shall be for the landing configuration and weight

.0

and shall.be based on the landing speeds defined im 3.4.2.12. Unless other-‘,‘;!{,4,, wise specified, ground roll deceleration shall be based on operation at Sea
~... Level, standard day; zero wind, no runway slctpe,idle power and a braking

coefficient as defined in 3.4.5.5.2.

3.4.7.1 Typical design criteria. For design purposes, consideration may be given
to alternate definitions of landing distance such as: reverse thrust, atmospheric
conditions, runway slopes and winds of a non-standard nature, a rigid computer
analysis of the air ’distan~e and other simila,rcriteria selected to optimize the
design of the airplane.

3.4.8 Power. The term (power)is used to mean brake.horsepoweror thrust as ap-
plicabl~h due considerationfor installationeffects and limitations. Engine
and assistedtakeoff.ratingsas defined in 3.6.2.1.5c and 3.6.3.1.4,shall
be those which appear in the approved engine model specificationwithout .
regard to installationeffects or.limitations. . -...,... --,-.-.L -

.3.4.8.1 Maximum power. Max’imum.enginepower
may have an incremental duration time limit.
ed and non-augmented engines.

15
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output. This condition of operation
This term is used for both augment-
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3.4.8.2 Intermediatepower. Maximum engine power output without augmentation.
This conditionmay be time limited. This term is used only for augmentedengines.

3.4.8.3 Maximum continuous power. Maximum engine power output which may be used
continuously,no time limit Is reposed.

3.4.8.4 Cruise ower.
~

The power required to fly the aircraft’atcruise speed
-?%r-thf?jcon Ikgurat.zon~ aL-lt’iW&l?“andweight designated.-- ... ...................-......- ,...,:..W%..,

3.4.8.5 Minimiunaugmented. Lowest power at which the engine will operate with
augmentation at any point specifiedwithin the augmentedoperating envelope.

3.4.9 Fuuel. unless otherwise specified, fuel for gas turbine engines shall be
W-4 . Whts shall be obtained from 3.4.1.11. .

3.4.9.1 Fuel consumption Correctlonso Corrections or allowances to engine fuel
f%ow shal% be made for all propulsion system installation losses such as acces-
sory drives, BLC bleed, environmentalsystem bleed, nozzle losses,pressure7re-
Covery* Me.

3.4.10 ~ission types. Representativeoperationalmissions for various types
of aircraft are specified in table 1. .Typical maximumeffort missions are
shown in Appendix IB to this specifkation. These maxim effort missions
S~eCify the &XaCt flbl?~a~~OWi31?lCeS fO~ take-Off ~d C~im~~ combat, ad ~$lllding
reserves and are included since they are often used to compare USAF aircraft
and foreign aircraftperformancecapabilities on a comon basis.

3.4.10.1 Design mission. The design mission is defined as the primary mission
for whiqh the aircraftwas specificallyprocured. This mission will normallybe
defined in procurementdocuments such as the statementof work and will include
the flight profile, allowances, fuel [clean or external tanks] and payload.
Ground rules and allowances for the design mission are dictatedby the specific
operationalrequirementsand will be used in describingtinemission capabilities
in the Standard Aircraft Characteristicscharts. Some useXul alternatedesign
criteria atiediscussed in 3.5.3 and in other applicableparts of this speci-
fication.

3.4.10.2 Ferry mission (ferryrange). The greatestdistanceattainableon a
practical one-way mission with maximum authorizedfuel and no payload.

3.4.10.3 Typical missions. Any missions,preferablyfrom table 1, which would
present the additional capabilites of the aircraft. Normally these will include
.at least one mtssion at the maxkam take-offweight (3.4.1.S.1)with the ground
rules correspondingto the design mission.

I
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3.4.10.4 Inflight refueled mission. For aircraft capable of inflightrefuel-
ing, a refueled mission is the distance (radiu:;or range) attainablethrough re-
ceipt of replacement fuel during flight. A single refueling operation is re-
quired although multiple refueling operations may be added if consideredto be
feasible. Basic profiles from table I shall apply with special allowance from
table 11 considered;

3.4.10.5 Combat range. Combat range is the distance (includingdistance cov-
ered in climb) attainable on a one-way flight carrying payload=(bombs,-catgo,.,-...... . ..-

personnel) the entiqe distance. Droppable fuel tanks are dropped when empty.
Allowances for take~off, climb, cruise are taken from the design mission. Combat
range for bomber, fighter, and attack aircraft should be computed without landing
reserves. Landing tieservesshould be included for aircraft.

3.4.10.6 Combat radius. Combat radius is the distance [includingdistance cov-
ered in climb(s)] to the mid-point of a equal l!eggedmission from base to target I
and return. Specific mission-profile actions, allowances and reservesshallk
as set forth in tabl~eI and in the mission being considered.

3.4.10.6.1 Typical ‘designcriteria. For design purposes, considerationmay be
given to the requirement for missions containingunequal legs (offset). Signif-
icant design impact ~ould result from a mission where the aircraft is recovered
at a remote base without the requirement of returning to home base.

I

3.5 Mission detailed requirements

3.!5.1 General mission requirements. Unless otherwise specified,the following
general ground rules,shall apply:

8

‘.,~~ 3.5.1.1 Standard atmosphere. Data shall be presented for standard day atmosphere.
‘~,,~,,t1,;

3.5.1.2 Wind. Data~shall be for a no-wind condition.

3.5.1.3 Formation flight. Data shall be for a.single aircraft only.
1

3.5.1.4 Ordnance expenditure. All ordnance shall be expended at the start ~f
combatunless otherwise specified.

3.5.1.5 Off-Loading!fuel. Fuel may be off-loaded to avoid exceedingthemax-
imum allowable take-off weight.

3.5.1.6 External fuel tanks. Extenal fuel tanks oricombataircraft,shallbe
droppedwhen empty or prior to combat unless such tanks are designed to be car-
ried during combat. Unless otherwise restricted (Centerof Gravityetc.),drop-
ping of external tanks shall be sequenced to provide aaxim range. (krgo and
tanker aircraft shall not drop empty external tanks.

-q ----- :- .- ----- -. . . ... .

~,,,::y..,.,.... ,.,.,,.,,,

4!!3:.:;.:1’
1..

,i! {,!

\

:. .-. . .“..-:..= :J ----- ---- -=-.. .. —...- .--.> - --- -,>
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3.5.1.7 Pylons/Racks. In the computation of range/radius performance, pylons
and racks shall be retained unless required to be dropped by design requirements.

3.S.1.8 Reduced engine operation. When applicable, a minimum number of engines
may be used to increase range if such operation would represent normal service
usage. However, such action shall conform to 3.5.1.9.

3.5.1.9 Authorized operation. No operational technique, see 3.5.1.8, shall be
utilized that is not included, or is not intended to be included as recommended
procedure in the applicable flight manual.

3.5.1.10 Trainer aircraft. Thr trainer mission as defined by table I is appli-
cable-to basic and advanced.trainer:airplanes. Combat.and %act-icaltirainerair- - w .........,..,.... .

planes fly the design mission for the appropriate parent-type airplane.

3.5.1.11 Variable geometry wing (VGW) aircraft. Normally VGW aircraft will have
wings in unswept position for take-off and subsonic flight and swept for super-
sonic dash and chase profile segment unless footnoted otherwise.

3.5.2 Mission loading requirements. In order to facilitate and expedite the
submittalof the charts,the contractorshouldcontactthe procuringagency
to discuss the various mission loadings prior to submittal. In the absence
of speciel instructions,the followingshallapply.

3.s.2.1 Design mission loading. The fuel and payloaa loading for the design
mission shall be the primary loading condition”asdefined in the system specifi-
cation for the aircraft.

3.S.2.2 TypicalmissionsIoadina. Loadings shal: be selected from those included
in the system specification or other approved loadings which depict a particular
capabilityof the aircraft. At least one mission shall conform to the maximum
gross weight specified in 3.4.1.5.10

3.5.2.3 Ferrymission loadin~. Loadingshall consist of the maximum authorized
fuel and 110 pay~Oid.

3.S.2.4 Inflight refueled mission loading. One mission shall be for the same
loading as the design mission. Other loadingsmay be selected from the typical
m$ssions.

3.5.2.5 Combatrangemissionloading.
combatr~us mission.

~ ,-
3.S.3 Mission segments: ‘fitionale-for

-. . .

Identicalto the loading of the associated.

mi”ssionsegments is presented below.

3.S.3.1 Take-off. Fuel allowances for ground operation including‘startingengi-nes,
“us--up,,~ke-off andaccelerationto climbspeed,are as definedin the re-
qqjr-ents for the designmission.

18
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3.5.3.1.1 Typical design criteria. For design purposes, considerationmay be
given to defining the take-off allowanceto fully utilize the state-of-the-art.
Some typical examples are:

a. Specify engine operation for specific time periods at specifiedpowers.
Such as, fuel used during 5 minutes of maximum continuouspower operationat
Sea Level on a standard day plus 1 minute of malximumpower operation if after-
burner is used..duringtak!?-~ff...
b. Estimate fuel required to start the engine(s):run-up,”t&i a-specified’-’

----.. ..

distance at a specifiedpower setting and to acceleratefrom brake release to
climb speed at a specifiedpower.
c. Estimate fuel for a specified time at a specified thrust/weightratio to
account for starting and taxi plus fuel for take-off and accelerationto climb
speed computed from,the following:

:VCWTO (io+iQ

wfTo=; 2g “ T-D
I

When: ~fTo=~Take-offand accelerationfuel, lbs

Vc = ~initialclimb speed, ft/sec

‘TO = ;take-offweight, lbs
●

W. = ‘staticfuel flow at take-off power, lbs/sec
e
Wc = !fuelflow at initial climb speed at take-off power, lbs/sec

T-D = thrust minus drag at Vc, lbs

g = ~celeration of gravity, S.L., ft/sec2 (2)

Note: If power!is to be varied between lift-off and climb speed this equation
can be so modified. !
d. Other specific criteriamay be selected to ]more accuratelyportray the opera-
tional characteristicsof the specific design.

1
3.5.3.2 Climb. Exc’eptfor point interceptmissions, all climbs shall be enroute
with power and speed schedulesoptimized to maximize mission range. Point inter-
cept missions shall be optimizedto obtain minimum time to comb’ataltitude.

3.5.3.2.1 Typical design criteria. For design purposes, considerationmay be
given to alternate climb schedulesto more adequatelyportray the desired oper-
ational capabilityof the design. For example the following schedulescould
apply: minimum timei,minimum fuel, maximum range, specifiedpower or speed,
accelerateduring climb, etc.

!.. -. .-.. ,.
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3.s.3e3 Cmiyo !Mess specifically assigned, aircraft shall cruise at the
speed $m.1altatude for maximw or long range for the applicable configuration,
power ml weight. Except where the altitude is specified, the aircraft may
utilize a cruise climb to optimize cruise distance. This altitude shall not
exceed cruise ceiling. I
3.5.~.3.1 Typical design criteria. For design purposes, considerationmay be
givmn to specifyinga cruise techniqueselected tooptimize the desired charac-
twu%sticsof the design. Techniquesto be consideredinclude: constant alti-
tude crwise, constantspeed cruise, cruise climb profile, step climb, cruise,at
specifiedpower, cruise with reducednumber of engines, cruise altitude in ex-
eqs$of’ emd.se Ceilingj.fixeddistance segment,h~adwimds-ortail-winds,m.on-=-= “- ‘- -
standardtemperatures,etc.

3.S.3.4 Combat. Combat shall be consideredby setting aside a quantity of fuel
.

bafed upon a specifiedmeasure of combat performance. For task-orientedfuel
allowances,computationshall be based upon weight at start of combat period
with benefit due to weight reduction cridited; change in speed due to weight

I
reduction shall be ignored.

S.S.3.4.1 Escape and evasion. Escape and evasiQn shall be consideredby
settingaside .sqwtity of fuel based upon a specified measure of performance.

33.!3.3.4,2‘Iy@cal design criteria. For design purposes, considerationmay be
giymto.vmims method.s”ofaccountingfor the..fuelto W “usedduring comba~’
or escape and evasion action. Some examplesof methods a~e:

a. Fuel requiredfor a specifiedtime with a speq~fiedpower at a specifiedspeed
and 8 ~C%fied a~t%tude.
b. Fuel ~staed in eqxmding,a specifiedquan~~tyof energy. For example: I

When: Es = Specific energy, f?,

~~ = fuel flow at combat speed, power, and altitude, lbs/sec

true airspeed:,

wfigh~,,lbs

I

\.._.’
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c. The quantity of fuel determined as the sum of the fuel required to accel-
erate from cruise speed to a specified speed, plus fuel required to make a spec-
ified number of sustainable turns at a specified speed or speeds. These opera-
tions shall be performed at a selected power(s) and altitude(s).
d. All or .aportion,of the armament may be expended.
e. Other specific criteria selected to more {accuratelyportray the operational
characteristics of t$e specific design.

3.5.3.4
distance
shall be
Vehicles
altitude
distance

3.s.3.5
given to
could be

Descent. For vehicles whose best cruise is subsonic.,no time, fuel or
shall be creditedfor descent. For supersoniccruise vehicles,credit
taken for descent and deceleration to a specified altitude and”spe.ed.
which conduct a supersonic run out from the target may~-if t’he-cfiise“- - -“
and speed are lower than the run out altitude and speed, account for
in descent and deceleration to cruise.

Typical design criteria. For design purposes, consideration may be
alternate definitions of descent. For example: Time, fuel and distance
credited, descent could be a long range [airline) approach, use of power

could vary from none to full, speeds could vary from near stall “toredline, alti-
tudes could be reduced in step increments, etc.

3.5.3.6 Landing reserve. Since the mission profiles of table I are generalized,
no compliance with the alternate landing destination of AFM 60-16 is possible.
Instead, a landing rpserve is required which would be typical of operational use.

3.S.3.6.1 Typical design criteria. For desigi purposes,,considerationmay be’
given to defining the landingreserves to fully utilize the state-of-the-art.
Some examplesare:

,.

a. The fuel required for a ground controlled approach; a wave-off, go-around
and a second, successful landing. This could be approximated by using the
equivalent of fuel consumed during a specified time at maximum endurance at
Sea Level with all engines operating.
b. A specifiedpercentageof initial @el loiti.

c. Fuel consumedduring a specifiedtime of operation at a specifiedpower at a
specifiedaltitude. ~
d. The greater of the fuel required for 10 percent of mission time or 20 minutes
at maximum endurancespeed at 10,000 feet (AFM 60-16).
e.. Fuel required tofly to fi alternatefield (specifydistance)plus a specified
time at a specifiedspeed at a specifiedaltitudeto account.forlanding.
f. Combinations‘ofthe above or other criteria selected”to optimizethe design.

3.5.4 Mission time.: Time-in air excluding”the-time”beforethe start of-initial
climb and reserve unless otherwisespecifiedand noted. For interceptorsonly:
includesactual time’requiredfor take-offand accelerationto climb speed.”

:“
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3.5.5 “Cycletime. The time of flight from the start of initial climb (omitting
take-off time) to the time when the engines are stopped after landing. ●
3.5.6 Block time. The
after landing.

3.5.7 Intercepttime.
the interceptaltitude.

total time of flight from engine start to engine stop

The time from engine start until initiation of combat at
This time inclu;es the period required for-take-off-and-- ‘ ~ .-

acceleration to climb speed.

3.6 Detail requirements

3.6.1 General information

3.6.1.1 Source. The oversize format (14-1/2 inches by 11 inches) may be ob-
tained from the procuring agency. Page size when finally reproduced by the pro-
curing agency shall be 8-1/2 inches by 11 inches.

3.6.1.2 Size. All pages submitted must be a photographic black and white matte
print of the same size as the oversize format’. All line weights used throughout
must be suitable for 1/3 photographicreduction.

3.6.1.3 Graphicpresentation. All graphicdata shallbe presentedin the spaces
providedon the format and must be mounted and positionedso as to constituteone
completepiece of art for each page. (An exceptionto this rule appliesonly to
the cover page.)

3.6.1.4 Text. Principaltext enteredinto the format shall be equivalentto
10-pointBookmanor similarbook-facetype. Typeset,typewriterwith proportion-
ally spaced lettersor Varitypecopy may be used. In all cases,typewritercopy ●
must be clean and sharp to be suitablefor reproductionby camera and offset
printing.

3.6.1.5 Identification. Identificationand markingsrequiredunder 1.5 shall be
so locatedas to start or end flush with the verticalborder lines as applicable.

3.6.1.6 Graphs. Curves shallbe drawn with a sufficientlybroad pen so that they
stand out clearlyfrom the grid, but do not compromisethe accuracyof reading.
Select a scale which will provide ease and accuracyof reading. Figuresand words
shallnot obliteratea curve on a chart, and when appearingon a chart shall be
set in a white backgroundblock.

3.6.2 StandardAircraftCharacteristicscharts

3.6.2.1 Requiredcharacteristicdata (includingdescriptivedetail)

3.6.2.1.1 Cover photograph (page 1). Cover sheet shall include a picture of the
aircraft. In order of preference: A photograph of the aircraft in flight, a
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photograph of the aircraft on the ground, a phcltographof a model, or an artist
conception drawing O? the aircraft in flight. The drawing or photograph shall be
of good contrast or permit satisfactory reproduction and should portray the dis-
tinguishing featuresiof the aircraft. Drawing or photo shall not be smaller than
7-1/4 inches by 13 inches, nor larger than 11 inches by 13 inches. The aircraft
model designation and the approved popular name shall be typeset using 24 point
Futura Demibold or equivalent, centered below the title leaving a 1/2 inch space.
One-half inch below the aircraft designation, center the contractors name using
18-point Futura Demibold or equivalent.

I

3.6.2.1.2 Descriptive arrangement (page 2). ‘I’hedrawings shall be in ink on
suitable drawing material and may be made oversize at whatever scale the manu-
facturer.deems.suitable.,.This oversize,ink dra.wjngshall then be.photogrq?.biciL--.,.-... ..
ly reducedso that it’’canbe insertedon the appropriateblockwithinthe format
sheet. Full advantage shall be taken of the space alloted so as to provide the
largest arrangement attainable within the block. The line weights used on the
drawings must be suitable to provide reproduction of the format page when reduced.
All dimensions and text entered on this format page shall be typeset using 10-
point Futura Medium or equivalent.

3.6.2.1.2.1 General’arrangement. Material pertinent to each view shall be as
follows:

a. Plan view — The plan view (center line of fuselage vertical, with nose point-
ed toward bottom of page) shall contain external tankage as.indicated in b. Span
of the horizontal tail shall be given-. Drawing shall contain no other dimensions
unless the peculiarities of the aircraft warrant the usage for identificationnot
elsewhere described.’
b. Front view –T@front view shall be a front elevation in flight attitude with
gear extended. External tanks (fixed) shall be shown in solid line.- External tanks
(droppable)shall be,shown in dotted line. If external tanks of alternate capaci-
ties can be used interchangeablyor in combination, the tankage of maximum permis-
sible capacity shall:be shown. Dimensions shall include the span (withouttip
tanks if droppable) and maximum tread. Maximum tread shall be showmto the center
line of the outer wheel for single wheel gear, and to the center line of the outer
struts for dual wheel gear.
c. Side elevation –The side elevation (nose pointing either right or left to best
show the cargo doors; windows, etc.) shall be placed in a level flight attitude.
Maximum overall length of the basic aircraft and height above ground in a static
attitude shall be shown.
d. Scale – The scale shall be placed to the right or left of the aircraft grouping.
The scale is to be prepared as to best compare to the actual dimensions. A scale
bar, approximately 17.1/2inches l.ng shall be divided into multiples of 1, S, and
10 feet a,sappropriate.

. .
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6!. Dimensions and nmrkings for descriptive arrangement drawings -Drawings of
the -me with essential features clearly delineated. The dimensions and data
required

(1)

(2)
.

(3j

(4)

[s)

(6)

shallincludethe following:

Wing span in feet and tenths

‘head in feetand tenths
..”-....... ...,1...

FIH?@Je kl$th iri”i~itand tent%lS
-.-... ,—-,. ,. .. .. ...- -...,..

Height in feet and tenths

Prop ground clearance in inches

Wing areas MAC, AspectRatio,Wing Section(root,P&W and tip]

3.6.2.1.2.2 Armament, tankage, and pressurization. The sequences and material
pertinent to each component shall be as follows:

a. Tankage diagram shall be a simplified perspective line dirawing of the aircraft.
hOT9 fixed, and flexible gUI-K9 bomb, rocket stations, cargo space md interior
arrangement other than tankage shall not be showm. The fuel tanks (ex%ermal and
internal]are to be shaded with diagonal hatching and the corresponding key is to
be entered illthe ~OWeT left COR’llereExternal tanks shall include that combination
which showsthe maximumpermissibleextmmal capac~ty. me mg~ne oil tanks shall
be solid black and keyed in the lower right corner. Water/alcoholtanks shall be
shown by a star and keyed. Usablecapacitiesshallbe shownas callouts for each
tank locatedoutsidethe d~awing near the respective tanks. A tank shall be con-
sidered to be a cell or series of cells fomhg a composite unit. Directly above
the drawing wing area (gross],Aspect Ratio, Wing Section (root,MAC and tip] and
MAC shall be tabulated.
b. A pressurization area shall be shown in phantomperspectiveview approximately
one-@urth the size of the tankage diagmm. The pressurized area shall be portrayed
in a heavy black outline.
c. An inboa+d profile shall show the fallowing equipment when applicable: Guns,
bQmbs* crew stationss oxygen tanks$ flight controls~ armor plate (dominantblack
outline) cameras, cargo space, ramps$ engines~ fuel tanks in fuselage~ wheel wells9
etc. Wing root and horizontaltailroot shallbe superimposedin dottedline. Call
outs to the main compartments from s~atio~ to s~at~on’s~allbe clearly delineated
aridtitled.

S.6.2.1.3 Mission and description (page 3). The mission and description page shall
include the information given below:

a. Mission and description –The first paragraph in this block shall be a concise
statement of the prlnclpal mission of the aircraft. This statement shall be fol-

,. -lowed by a brief.,.descriptivenarrative concerning pertinent background.infomation.....

,.

@

,! >.:::’.:”..:.. . ,..,. .%

. . .

.

8

‘, ,., i.
.1’,,,

.,.. . . ‘. ---

.

-; :;:’“<

b....:y.;
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and status of the aircrafttogetherwith general design featuresand principal
“aircraftcomponents‘suchas configuration,structure,control surfaceconfigur-
ation, dive brakes, Operationallimitations,etc. A statementshall be included
describingthe type pf high lift device employedon the aircraft. Other desig-
nations by which the~modelhas been identifiedshall be listed. Under a subhead-
ing, DEVELOPMENT,milestone dates, such as, contractdate, prototypefirst flight,
first flight of the productionconfiguredaircraft,and date of serviceacceptance,
should..be.noted.. .1,..... ._ . -..—.,$-....-----. .,-.,---
b. Propulsionsysteh –Data to be listed shalllinclude,as applicable:

Number and model of engines Tail pipe nozzle (type)
I Tail pipe control [type)

Manufacturer

Engine Specification

Augmentation

Number of
Propeller

Number Propeller

blades/propellerdiameter
Manufacturer

blade design number

Type compressor I
I

Length I

Diameter
1

1

Weight (dry)
1

Number and type of ATO devices

c“ !kME -Engine ;ratingsshall includepower or thrust, specificfuel con-
sumption,rpm, altitude(s)and time limits or deviations,as applicable. Engine
ratings and ATO ratings shall consist of the guaranteed ratings established in
the officially approved engine specifications. Ratings with an augmentation
shall be identified by note. If performance items are based on powers which
differ appreciably f~m the listed specificatingratings,due to flight or
engine laboratorytest results or restrictions,such powers with explanatims
will be listed on NOTES page. Referenceto source of such power-shallbe
clearly stated in the performancedata report.
d. Weight and load factors-The gross w~ight and the correspondingallowable
load factors shall not exceed the limits establishedby the latestapplicable
technicalorders, ales@ requirements,or ‘otherspecificrecommendationsof pro-
curing agency. Maximum weights for which a mission is shown on the standardair-
craft characteristics!charts to illustratemaximum combat capabilities,but which
may involvenon-standardoperatingprocedure or specialoperatingtechniquesas-
sociatedwith such weight may be given, provided such weights are clearly identi-
fied with a note defining the limitationson usage, The followingweightswith
correspondingload factors as applicableshall be given:

... .. ....... .-., .... . .

LOADING POUNDS UMDIING REFERENCE—.I
Empty 3.4.1.1

2s

}
,

I

1
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Basic

operating

D@Xigil

ldiixirntiTake-off

Maximum Inflight

3.4.1.2

3.4.1.3

3.4.1.4

3.4:1.-5:1

3.4.1.6

Combat (designmission) 3.4.1.8

h!aximumLanding
...-

3.4.1.9.i

Note:- Basisof weightdata-Empty weightshallbe identifiedby the
(estimated),C (calculated)orA (actual). As applicable,a footnote

8-

●“--~,..i.,,,

. .

symbols E
shall be

used to indicatethe Hmitation f-ormaximumtake~offand maximumlanding weights.
e. Fuel’and Oil –The number of fuel, water/alcohol, and oil tanks, their usable
capacitiesand locations,extentof self-sealingprovisions and other unique fea-
tures, together with grade and specificationof fuel and oil used, shall be listed.
Fuel tanks shall be groupedby fuel systems.
f. Electronics- Name and model of principle electronics equipment in the air-
crafts shall be? listed. Mission required electronics such as the equipment carried
on (E) type aircraft shall be listed under separate l~eading. Secondary equipment
SUCh as circuitanalyzerand frequencyindicator shallnot be included.
8* Ordnance-me, model and number of droppable ordnance items, such as, bombs,
mine~ts, rocket pods, lECMpods, missiles~ etc and the maximum bomb load
whi~ may b~ carried by the aircraft shall be listed. Maximum bomb load shall be
the largest Ibad, in pounds. Ordnance carried externally shall be shown as
specified in’3.6.?.1.8. The number and caliber of guns, the number of turrets,
rounds of ammunitimi per gun, a@ the gun-stations shall be listed.
h. Caro

+
-Maximum cargo load, clear space dimensions, limit floor Ioads,.door

sizean Ocation,etc. are to be givenas applicable.Additionalcargoinforma-
tion=y be enteredon a su~lemental (NOTES]page. Naximumcargoshallnot exceed
that for which the aircrafthas a combatrange-ofat least100nauticalmiles. The
cargodata is to be placedin the spice marked for ordnance when cargo rather than
ordnance applies.
~. Dimerns~6ns-0’tnex’’al”lcl~em~~ons, in agreement with the general arrangement
cl~aw~ngsof the ‘bas~c”aircra~tin the three po~nt static position, such as wi.~g
~am, i.mcidemce(mot ad tip], d~hedral$ sweepbsickat leading edge, length, height,
maximum treads and propeller ground clearance.

.

3.602.1.4Tabulated perfemmamcedafa.{page 4), Tabulatedperfdrmhnce’forthed& “’---””-”’”-”-’‘-
signmission (3.4.10.1)and othertypicalmissions(3.4.10.3)shallinclude the
~llmble loadingandpexformanceitems.inaccordance with table11. The first
cOlumnOf page 4 is restrictedto the designmissionas definedin 3.4.10.2. Cri-
teria [groundrules).for the missionsshall be presentedon Page9 (NOTES)page.

’26
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(. Jn The missionsshallbe selectedso as to illustratethe overallcapabilitiesof

,i$\
,Il:li the aircraft. Mission weights shall not exceed the maximum take-off weights

shown in (WEIGHTS)on,page 3.

3.6.2.1.S Supplementaltabulatedperformance(page6). If additionalspace
is required,use this,page for alternateloadingsand performance.

1
3.6.2.1.6 Graphic performance data (page 6). F’erformancedata shall also be
shown graphically on:the appropriate grids as provided in the formats. Data -
appearing on the graphs shall be consistent with like data appearing on pages
3, 4 and 5. Grid linesmay be broadenedat significantintervalsto improveread-
ability. Curvesshallnot extendbeyondany applicablelimits.

3.6.2.1.6.1 Speed. As a functionof altitude,plotmaximumspeedat designmis-
sion combatweightwith maximum,intermediate,or maximumcontinuouspower,as.
applicable;‘andfor additionalmission”loadingsincludingdesign mission take-off
weight with intermediateor maximum continuous power, to show the effects of drag
of significant external stores and important weight changes.

3.6.2.1.6.2Climb. As a function of altitude, ]plotinstantaneousrate-of-climb-at
design mission combatweight with maximum, intermediate,or maximum continuous pow-
er as applicable; and for additional mission loadings including designmissiontake-
off weightwith intermediateor maximum continuous power, to show the effects of
drag changes with various external stores and important weight changes. The effects
on rate-of-climbof weight reduction during climb shall not be considered except for
interceptors. For time-to-climb,plot time as a function of altitude at design mis-
sion take-off weight with applicable power. The time-to-climb shall consider the
effects of weight redtictionduring ground operation and climb.

3.6.2.1.6.3 Take-off: As a function of gross weight, plot ground run distance
and total distance to ~clear50-foot obstacle, and critical field length (for
multi-engine airplanes),under zero-wind conditicms with maximum power and for
standard day (59.0° F),~tropical day (89.6”F) and hot day (103.O”F). See
Appendix IC.

I

3.6.2.1.6.4Trade-off’.This graphshallconstitutethe fourthpresentationon
page 6, GraphicPerfo~ance.

a. For interceptorand air superiority fighters –Present a plot of time available
with design mission combat fuel quantity (3.5.3.4)versus altitude as a function of
math number. In computing time available the combat quantity of fuel will be re-
duced by fuel required~to climb to altitude with combat power or to regain cmise
altitude with enroute climb,power. Time at various math numbers will be basedon
maximumpower operation. The purpose of this plot is to depictcombattime avail-
ablewith a definedquantityof fuel at otherconditionsthan that whichdefined
the fuel quantity. :
b. For cargo,t=ker and bomberaircraft-Present a plot of payload(munitions
loadfor bombers)in pounds,versusradius. For cargoaircraftincludepayloadver- ~
sus range plot. Desi~ missionprofilewill be tlhebasis for flightprofile. ‘.

I
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c. All other types shallshowa curveof the contractors choice from the list
of supplementalpresentations. (3.6.2.1.7)

.,.

3.6.2.1.7 supplementalgraphicperformancedata (page7). This page shallcon-
tainup to fourgraphsshowingvariousperformancetrade-offs. Thesemay be se-
lec@d fromthe followingor be specialgraphsdesignedby the contractorto more
apt$ydisplaythe capabilitiesof the aircraft.

a. Radius as a function of penetration speed.
b. Radius as a function of penetration distance.
c. Radius as a function of time on station.
d. Radius as a function of cruise speed.
~F ‘1’urnradiusverius-macntiumberat’’variousaltitudesand weights-:--“-

.-..

f. .hqgymaneuverability: altitude versus speed (TAS or Mach Number) for various
levels of Ps. Where:

IT-i)v , ft/sec

thrustavailable, Ibs

Drag, Ibs

Weight, Ibs (4).,

Radiusas a functionof altitude.
~: Take-offdistanceand criticalfield.lengthwith reducedlevelsof take-off e

>-..’..,.

thrust*
..f<;,,;,:.“_...

3.6.2.1.8 ~XtWTMfi~ store hMdiIljJS (P age 8). This page shallcontaina simplified
drawingof the aircraft (frontview) showing external stores stations. Columns are
tO be numbered ICO?rl&pondingto wing statio~s, and external stores capable of being
carried are to be noted under respective stations. Left.hand column (#l) may be used
for general store names (rockets,bombs, missiles, tanks] while the specific item is
c@Iled out unde~ the appropriate station (400 gal tanks, MK-82 Sn&eye). If an air-
craft has mire than seven external.store stations* a single column can be used for
stores C&%&d on sylmetricannylocated stations.

3.6.2.1.9 Notes (page9]. This ptngeshall containthe descriptionand flightpro-
filesof the missionstabulatedQn page 4 [TabulatedPerformance) and page 5 (Sqp-

=Y@91nantalTalbulated!?erformamce). The’left hand column from the-mission grouiid’’”mles‘ ““’””’”-”
(table 1) shall qmstitute the mission description when the blanks are filled in,with
hcremental the, fuel and distance, as appropr~ate, for each segment. This page .
shall al$~,q m t a in m y explanatorynotes for which s~ace.is not otherwiseprovided
qs well as ~ dequite descriptionof my conditipn~,~d- qualificationsaffectingthe
ai.rcrtiz. perfoqumcea if app?pr$q~.,. ., .. ,. .

I
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3.6.2.1.9.1 Required data.

a. Performancebasis: Select the appropriate listing,

(1)

(2)

(3)

(4)

Estimated Data

Calculateddata based on preliminary flight test of aircraft.

Calculated~databased on flight test of aircraft.

Flight test data aircraft.

b. Basis “of,-orreason”for “revision,if applicable. -“ ‘ ‘.“ - -
c. Contractor’s Engineering report: Title and Number.

3.6.2.1.9.2 Additional data. Additional applicable information shall also be
given such as: :

The effect on combat range or radius when using alterna~e fuel for jet engines.
:: The effect on important performance items resulting from dropping or installing
principal armament or tankage items, engine operating limits, one engine inoperative,
etc.
c. Power on which performance is based if significantlydifferent from standard en-
gine ratings, as required in 3.6.2.1.3c.

3.6.3 Characteristicssummarychart. Requiredunlessotherwisespecifiedto the

o

procuringagency. All data shallbe in agreementwith thatpresentedin the Stan-
1::1] dardAircraftCharacteristicscharts.,‘l!
~,
‘-<<-.’ 3.6.3.1 Characteristicsdata. Characteristicsdata shallbe enteredin the appro-

priateblocksof the oversizeformatobtainedfrom the procuringagencyin accor-
dancewith the followingrequirements.

3.6.3.1.1 Dimensions. Directlyunderthe threeview block enterwing area,span,
length,and heightof the basicaircraftin accordancewith 3.6.2.l.3i.

3.6.3.1.2 Procurementand availability.Informationregardingaircraftprocure-
ment and availabilityshallnot be given. This blockon the characteristicssum-
mary shall be left blank for possible use by recipients of the document.

3.6.3.1.3 Status. On the characteristics summary pertinent notes regarding enter
dates of co=, hock-up, first flight, first acceptance, first service use and

------- -any--otherpertinent’-milestone-data--------‘ .. . . .. .......-a’.. --’ ---- .... . .

3.6.3.1.4 Propulsim system. Enter the numbem of engines and model designation,
the manufacturer and the approved guaranteed engine ratings.

29
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3.6.3.1.5 Features. List in brief form, such items as crew$ special electronics
\,:..,:;J

installations,unusual aerodynamic or equipment features$ fire control system$
bomb system, auto-pilot designation,KM pods, etc. The last entry in the block m
shall always be ‘th&maximum usable fuel capacity.

3.6.3.1.6 kmmment. List the number and caliber of guns, rockets, number of tur-
rets, round~unition, number and type of ordnance, maximum bomb-size and
maxim bomb load$ and other features of ordnance. For cargo, and tsrarksport air-
Craft$ change heading to (GENERAL] and substitute data M acconhhce with 3.6.211.3h. ““ “
For armed reconnaissanceaircraft, the armament block shall be contracted in depth
and another block titled (CAMERAS]inserted and listing of photographic equipment
shown.

3.6.3.2 Drawings

3.6.3.2.1 Outline. An undimensioned 3-view drawing shall be inserted in the appro-
priate bloc~n the oversize format. Full advantage shall be taken of the space
alloted so as to provide the largest 3-view arrangement obtainablewithinthe 4-inch
by 10-7/8-inchblock. In the lower left hand portion of the block, enter the ap-
proved popular name of the aircraft. In the lower right hand portion of the block
enter the contractors name.

3.6.3.2.2 Flight profile. Show a simple line sketch of the principal portions of
the applicable combat radius problem to outline the flight profile key altitudes
and give.title of combat radius problem in accordance with table 1.

3.6.3.3 Tabulated performance data. Performance items given in the appropriate
blocks on the characteristicssummary shall be in agreement with similar items giv-
en for the design mission in the first column of the tabulated performance data of
the standardaircraftcharacteristicschart.

3.6.3.4 Notes. Notes entered on characteristics summary shall conform to 3.6.2.1.9
and 3.6.2.1.9.1.

4. SAMPLING AND INSPECTION

4.1 Inspectionand acceptance. All data shall be subject to final inspection and
approval by the procuring agency. All data contained in the charts and substan-
t~~ting da~a rep&t shal~ b~ subject to review and analysis by the procuring agency.

5. PREPARATION FOR DELIVERY
Section 5 is not applicable to this specification

6. NCYI’ES

6.1 Formats.
speci-n

Formatsand interpretationsof the technical
may be obtainedfrom the procuring agency.

30
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b-~ Reference material. The followingdocument is listed as a source of infor-
mation in connectionwith this specification:

AN-01-lB-SO Basic TechnicalOrder for USAF AircraftWeight and Balance.

I

. . . .— . .

Custodian: (

Air Force - 11 !

... . .. .. i J . . . . . . .. . .. ... .. ---—. ... ,., -- . . .... . . ..

“.- “.

Preparingactivity:
Air Force - 11

Project No. 1500-0066
I

. .. I

.. .

; ..

I

O,.,,,,,,+’

I
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TAME I

STANDARD MISSIONS

n,:d.: ...
,,.,.. ,:: .,
~, .:,..,,...:

0
,..+.

ATTACK
A-1 Hi-Hi-Hi
A-2 lHi-Lo-Hi

,- .,.. ... .A-.3 ~i-h-h-~~ ““
A-4 LQ-Lo-Lo-Hi.
A-5 ~0-ik-k)-~0

A-6 cAl?

%OMBER
B-1 Hi-Hi-Hi-Hi
B-2 Hi-Lo-Lo-Hi

CARGO
—c-l supply

C-2 Assault

FIGHTER
F-1
F-2
F-s
F-4
F-5
F-6
F-7
F-8
F-9

Air Superiority
Point Inter+
Area Intercept
CAP
Hi-Hi-Hi
Hi-Lo-Hi
Hi-Lo-Lo-Hi
Lo-Lo-Lo-Hi
LO-LO-LO

TANKER
T-1 Buddy Refuel
T-2 RendezvousRefuel

NOTES
1.
2.

3.

GENERNL
G-1 Airborne
G-2 Rescue

WUTning and control

G-3 Forward.AirController..-. .. ..
G-4 Trainex”
G-5 A.H Seamh
G-6 Ferry Mission

I

;.

For segment details and rationale - see 3.5.3 I
For each segment~ enter incrementalvalues: (Time;hours; Fuel; pounds;
Distance;n. miles)
For tanker missions with a specifiedreceiver - See table III - -- -~ . 1

32
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~ TABLE 1. STANDARD MISSIONS (Continued)
MISSION A-1

M-HI-HI - AITACK
7.~. — -— 6-— —— 45 “

3

SEGMENT ALLOWANCE

1. Take-off and accelerateto
climb speed (~ )

1
2. Climb on course to cruise

altitude ( )

3.

4.

5.

6.

7.

Cruise to target ( )

Drop Stores ( ) I
!

Escape and evasion ( )
I

Cruise to base ( )
I I

Arrive over base with reserve
fuel ( ) ‘

I

I

,

1

33

1. !5ee3.5.3.1

2. Speed and

3. Speed and
range

power for maximum range

altitudefor maximum

4. Weight reductionequal to store
weight

5. See 3.5.3.4.1

6. Same as 3

7. See 3.5.3.6

1
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TABLE I. STANDARD MISSIONS (Continued) MISSION A-2

HI-LO-HI - ATTACK
10—— _ 9——._ .—__

) 7 i

./

a

2

1

SEGMENT
—-. .—,.——.

1.

2.

3.

4.

5.

6.

7.

8.

9.
,, - . .%

10.

Take-off and accelerateto
climb speed ( )

Climb on course to cruise
altitude ( 1

Cruise to target ( )

Descend to Sea Level

Acquire FAC aircraft and
identifytarget ( )

Drop Stores ( )

Attack target [ )

Climb on course to cruise
altitude ( ]

Cruise to base ( 1
--,.
Arrive’”o~e~-baseWi’tfi-““-
reserve fuel ( )

\.
~.
~h, 4

\l

%

5

7 6-

ALLOWANCE

1. See 3.5.3.1

2. Speed and power for maximum range

3. Speed and altitudefor maximum
range

4. No time, fuel or distancecredited
exceptwhere specified

5. Fuel for specifiedtime at combat. @
loiter speed at specifiedaltitude. “-’”L’
No distancecredited

6. Weight reduction equal to store
weight

7. See 3.5.3.4

8. Same as 2

9. Same as 3

. .... .. . . ------- ... . ... .....-e. . ..?!. .- .-s- . . . . . . --”- . ..<..

10. See 3.S.3.6

I

I
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TABLE I. STANDARDMISSIOIVS(Continued)
MISSION A-3

I
HI-LO-LO-HI- AITACK

11~i _.__~

...
3

\

\l
5 6

1
——— .

8 7
SEGMENT , ALLOWANCE

i
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Take-off and accelerateto
climb speed ( i )

Climb on course to cruise
altitude ( ‘)

Cruise to start of penetration]
() I!,

Descend to SeaLevel
I

Run-in specifieddistance
at Sea Level toltarget ( ;

Drop Stores ( )

I

Attack target (: )

Run-out specifieddistance at
Sea Level from target ( )

10

2.

3.

4.

5.

6.

7.

8.

Climb on course,tocruise I 9.
I

Cruise to base ( 1
1 I

“lo.

Arrive over base with
‘1.

1-I.
resewe fiel [.~ )

35

See 3.5.3.1

Speed and power for maximum
range

Speed and altitude for maximm
rangle

NO time, fuel or distance credited
except where specified

At penetrationspeed at Sea Level with
power as required

weight reduction equal to store
weight

See 13.5.3.4

Same as 5

Same as 2

Same as 3

See 3.5.3.6

t
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TABLE I. STANDARD MISSIONS (Continued) ~lSS1oN * ~

LQ-LO-LO-HI- A’ITACK
9 —. — 8 —. —-

\
\7

\

L.- L... *5
,. 2’

-. —-. .. . .. —..-....—-. —...———
-3. -“----V4 .,

1.

2.

3.

4.

5.

6.

7.

8.

9.

Take-off and accelerateto
climb speed ( ]

Cruise at Sea Level to start
of penetration( )

Run-in specifieddistanceat
Sea Level to target [ ]

Drop Stores ( ]

Attack target ( ]

Run-out specifieddistanceat
Sea Level frm target ( ]

Climb on course to cmise
altitude ( )

Cruise to base ( ]

Arrive over base with reserve
fuel ( )

ALLOWANCE

1. See 3.5.3.1

2. Speed and power for maximum
range at Sea Level

3. At penetrationspeed at Sea Level
with power.as required

4. Weight reductionequal to store
weight

5. See 3.S.3.4

6. Same as 3

7. Speed imd
rmge

8. Speed and,,..
range

power for maximum

altitudefor maximum

9. See 3.5.3.6
:,...> .

..

36
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MIL-C-005011B(USAF)

iTABLE I. STANDARD MISSIONS (Continued)
MISSIONA-5

LO-LO-LO - AITACK

6. ——. .... m 5---- ...=.....
/ , 3

4
-----=+3

1“ 2

-. . .. . 56 . . .

SEGMENT ; ALLOWANCE
I

1.0 Take-off and accelerateto
cruise speed ( ) I

2. Cruise at Sea Level to target
(), I

3. Drop stores ( ~ )
I

4. Attack target ~~ )
,

‘o! .~, , 5. Cruise to baseiat Sea Level -
:,”” I-... ..- 6.. Arrive over base with’

reserve fuel (; )

1. See 3.5.3.1 ~

2. Speed and power for maximum
range

3. Weight reductionequal to store
weight

4. See3.5.3.4. .,

s. Same as 2

6. See 3..S.3.6

...,,

.,- . -
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TABLE I. STANDARDMISSIONS (Continued)
MISSION A-6

COMBAT AIR PATROL - A’ITACK

8—— —. 7

.

SEGMENT

1. Take-offand accelerateto climl 1.
speed ( )

2. Climb on course to cruise
altitude ( 1

3. Cruise to target area specified
distance from base [ ]

4. Loiter at specifiedaltitude
awaitingtarget assignment [

s. Drop stores [ )

6. Attack target, escape
evade ( ]

and

7. Cruise to base { )

8. Arrive over base with
reserve fuel ( )

38

2.

3.

ALLOWANCE

See 3.5.3.1

(
1

Speed and power for maximum
range

;
Speed and altitude for max-
imum range

Speed and power for combat
loiter at specifiedaltitude

—
Weight reduction equal to store
weight

See 3.5.3.4

!
Same as 3 I

I

See 3.5.3.6
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MIL-C-005011B(USN)

~TABLE I. STANDARD MISSIONS (Continued)
MISSION B-1

HI-HI-HI-HI - 1301MBER — — --

lo~ _
~.

‘.24+=”

‘3 ~~ ~

. SEGMENT.-.—________ ,—_____
1. Take-off and accelerateto

climb speed ( )

2. Climb on course to cruise
altitude ( )

3. Cruise ( ),

4. Climb to combat altitude

‘0 ); 5. Run-in specifieddistance at
speed for maxi- continuous$,...._.
power at combat ceiling(

6. Drop stores tid conduct
evasive and turn action (

I

7. Run-out-specifieddistance at
speed for maxiirumcontinuous
power at combat ceiling (

8,.,..D.escendto.cruise altitude-4,....:...... ...
()

., ,“. -

9. C~ik6back to~.base( “1

10. Arrive over base with reserve

fuel (. ) :

)

)

)

-. -.. . .

ALLOWANCE
——- .—..—.-...-----..—---- ..+——_— _____
1.

2.

3.

4.

s.

6.

7.

8.,

...

9..

0.

S~ee3.5.3.1

Power and speed to maximize
rilllge

Speed andaltitude for mfi range

Power and speed to maximize range

Maximum continuous power: If this
results in supersonic speeds, in-
clludetime fuel aid’distanceto
accelerate as part of the penetra-
tion.

Weight reduction includesstore
weight plus combat fuel allowance.
“See3.5.3.4. ‘“ .

Same as S

No time, fuel or ~istance..iscred-- -... .-
ited for subsonicvehicles. If seg-
ment 7 is -supersonic.,creditmay be:
;takenfor’time,,:fueland’distmiceto
decelerateand descent to cruise
:a’lt’itude

Same as “3

See 3.5.3.6

39

I

I
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MIL-C-OOSOIIBIUSAF]

TABLE I. STANDARD MISSIONS (Continued)

HI-LO-LO-HI - BOMBER

I

I

~~ ->-.. 10

-—-—l-
3

SE(34ENT
—-.— .

1.

2.

.—
Take-off and accelerateto
climb speed ( )

Climb on course to cruise
altitude ( )

3.

4.

5.

6.

7;

1 8.

Cruise to start of penetration
()

Descend to Sea Level

Run-in specifieddistance at
Sea Levei to target ( )

Drop stores ( )

Identify,align and attack
target ( )-

Run-.outspecifieddistance at
Sea Level from target ( )

I..
““ 9 I\. 4

1.

2.

3.

4.

5.

6.

7.

8.

MISSION B-2

. .

\ L 8---

“-3

—-- 7

!i 6

ALLOWANCE

See 3.S.3.1

Speed and power for maximum
range

Speed and altitudefor maximum
range

No time, fuel or distance credited
except where specified

At penetration speed at Sea Level
with power as required

Weight reductionequal to store
weight

See 3.S.3.4

Same as 5 ..

..-..+.,
!..>.

.-:,~ .’,., /
. .

0 J-

..
.

.

-..... ‘.
~f,:;,..,je

. 40
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MIL-C-005011B(USAF)

TABLE I. STANDARDMISSIOINS(Continued)
1 MISSION B-2 (Cent)

-. .

9. Climb on courie to cruise 9. Same as 2
altitude ( )

10. Cruise to base ( ) 10. .Sameas 3

11. Arrive over he with reserve 11. See 3.5.3.6
fuel ( )

s.. . - . . . . . . . . . . . .

I

(

I
1

I

,
(

41
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TABLE I. STANDARD MISSIONS (Continued)

1.

2.

3.

4.

s.

6.

7.

8.

9.

CARGO - SUPPLY -

9----- — 8. :-—--- .- -
i

___ ....-..+--—-7

/

*.
3 I, . ‘4

I
x
‘\, I56

SEGMENT

Take-off and accelerateto
climb speed ( 1

Climb on course tb cruise
altitude ( )

Cruise to remote base (

Descend to Sea Level

Wload Cargo ( )

T+b-off ~’d accelerateto
climb speed’( )

Climb on course to cruise
aitittie ( ]

Cruise to base ( )

)

+ive over base with reserve
fueI ( )

ALLOWANCE

MISSION C-1

42

1. See 3.5.3.1

2. Speed and
range

3. Speed and
range

power for maximum

altitudefor maximum

4. No time, fuel or distance credited
except where specified

5. Weight of payload removed

6. Same as I

7. Same as 2

8. Same as 3

~.. See 3.5’.3.6. .. ...” ,-.

..... ...: - .’, ,:,, ,,

!!!,.!i;

“j,..:.,:.,._l:, : ;
-.. , .6-

. . . ‘

. .

.. .... .. ....”. . .,

0
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MIL-C-OOSO1lB(USAP]

TABLE I. STANDARD MISS1OW (Continued)

1.

L.

3.

4.

s.

6.

7.

8.

9.

-—
9

—..:. ._ .
~..
;/.==.––..

.(

/

1’
SEGMENT

Take-off
to climb

Climb on
altitude

I

and accelerate
speed (1 )

course to cruise
( );

Cruise to combat ;area (

I

Descend to Sea Level

Land off-load payload and
reload one half payload of
casualties etc ( )

Take-off and accelerate to
climb speed ( ;1

Climb on course.to cruise
altitude ( ] ~

Cruise to base ( ~ )

Arriveover base with fuel
reserve ( 3:.

MISSION C-2

CARGO-ASSAULT
--—- - 8 -’-— .-, ._._ .,. ..--._

\“
.___ —-...—--.—..-...-..--.’ . . . . . . . . . --------

.

3 ‘-- \_l

)

.-.

J\4

7
\

6S

ALLOWANCE
—...—,.._. . ------

1. See 3.5.3.1

2. Speed and power for maximum
range

3. Speed and altitude for maximum
range

4. No time, fuel or distance credited
except where specified

5. No time, fuel or distance credited.
Payload is reduced by one-half.

6. See 3.5.3.1

7. Same as 2

8. !kn~e as 3

9. See 3.S.3.6. .

43
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MIL-C-005011B(USAF)

TABLE 1.

AIR
6
-— ---- ..-.,

STANDARD MISSIONS (Continued)

MISSION F-1

SUPERIORITY - FIWER

-,-.- 5-- .. . .
.__.——- —— ““”-D‘4___-._——-—--—

/

.. .
3

/2

/

..
.,. ..

,; “/
~/

e,u......:,>y...

SEQ4EN ALLOWANCE.— .—

T

..---- . . ______— ...___ ____
1. Take-offand accelerateto

climb speed ( ]
i

2. Climb:op.souse t~..crqise..
alti’t-ud”e( “ ] I

‘t
3. -C~ise to combat area [...,....:, ,1., ... ....

,4. Engage ~emxa$~craft and. I
bxpend ordnanceat start . 1
of combat ( “] I.......’ ..... .,“. ” ,,, .. .. ...,

“5..CXl@se’to.base’[ .’ “) ; .
1I

I

.1
6. Arrive over base wit~ reserve ~

fuel ( ] i
.:,

,-.... ...,.:. ;., ,

.,

1.

2.

q.

4.

5.

6.

,,

44

See3.5.3.l “ ‘ ‘ ‘

Speed ~d’ power.fo~ maxim ;:
range ,:

Speed ~d. altitude,form~iti--
range

See 3.5.3.4 ,: ~~

,. .:, ,,

Same as”3. The airc~aft is assumed
to be at cruise altitude, speed and
heading at the completionof combat.,.. .

.
See 3.S.3.6

,. ‘. ,
..:..,,., ..

I

,..’;,... ,.:,..,. ‘.

I,.,,:’. :,..,,,.. . ... ..
,.-,,’....

I

I

e“ ~,,
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(

TABLE 1:””STANDARD’MISSIONS “(Continued-)
MISSION F-2

~ MINIMUM TIME INTERCEpT--F!~ER ~~ ~~..
7&--i””_

‘y”—.

I.1 +=S22
3-- 4’(’”’” ‘“”k; ““”..

L

\
\

\
1 5

(
.,

‘..,

.“

-::.:.

.. ’- . . .-AL~(JfAN~E“’” ‘“ .,, ,“ .:” .:- ., ..: :
SEGMENT ~

1. Take-off and accelerateto
climb speed ( :)

! .,.-

2. Climb at max power to max power
cruise altitude (. )

. . .
3. Cruise at max p&ib~e ~eu-

verable level flight speed ( )

4. Transition to..cqmbat”altitude’ “
and’speed ( ) (

I

5. Engage enemy aircraft’tid”ex-
pend ordance at;startof com-
bat ( ) !

6. Loiter at specifiedalt~tude”
prior t.orecovery if the
tactical,situationnecessitates
it (. ) f

7’..Arrive over base with xeserv’e
fueI.( } [

I

!.

1.

2.

3.

4.

5.

6::

7,.

See 3.5.3.1
.,. ,... ,.

,..”’

Speed and power for rninimui:- -
time

..’ ,,.

Altitude at which aircraft can
most efficiently accelerate

.,- .:...
Change power and altitude ’as ‘:
needed to comply with combat.
requirements

. .. -: “.... .
See 3.5.3.4

,..- .“,

.,. , ,’”

Speed”aid power ~oi m“axirnti.. ‘7.;.
endurance

St?e3.5.3.6

1

- @
,..
.], .
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MIL-C-005011B(USAF)

TABLE 1. STANDARD MISSIONS (Continued)

MISSION F-3 e
MAxIm RANGE I~ERCEPT - FIGHTER

7
—. ———

&“— —_____
\’

\\ “

\ ~~
\

3 \
\

\
.

5
SEGMENT ALLOWANCE .

1. Take-off and accelerate to climb 1. See 3.5.3.1
speed ( )

2. Climb on course to cruise
altitude ( )

3. Cruise toward target

4. Transition to combat
and a’ltitude( )

2. Speed and power for maximum
range

()
I

3. Speed and altitude for maximum
range

*speed 4. Change power and altitude as I
needed to comply with combat I
requirements I

5. Engage enemy aircraft ( ) 5. See 3.5.3.4 I
6. Cruise back to base ( ) 6. Same as 3 I
7. Arrive over base with reserve

fuel ( )
7. See 3.5.3.6

..’

I
I
‘1

t

i
I

I
46
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MIL-C-O05011B(USAF)

!TABLE I. STANDARD MISSIONS (Continued)
MISSION F-4 o

COMBAT AIR PATROL -,FIGHTER . ‘

7 —_ I 6 -...__.. ,_

I
a

.—. _
5

—---;_ -,---_,....--------

/:”2 .

1

I 4. Speed and altitudefor combat

SEGMENT ~
,.. ,)

1. ..Take-offand accelerateto
climb speed (: )..

2. Climb on cour~e to cruise
altitude ( :.)

-....
3. Cruise to target area specified

,dist.antefrombase ( )

4. Loiter
target

on station awaiting

5. Engage

6. Cruise

7. Arrive
reserve fuel ( )

assignment.(

enemy aircraft

back to base (

over base with

..)
. ...

(“) ,-
) .,..
..-,,.,.

3 ‘4

ALLOWANCE
. ......-—.~ .,)...........

1.. See.3.5.3.l .. . ..... ...... ---....
,-... ,+.,..., d,.

.:>.”....... ..
2. ‘“.~peedand power for m?iximum

range ; :.: ;: “ .; .
,,..,...,.,:,..

3. Speed and altitude for maximum range
,........ i. “-

:[~i~er ~ ~ .-.; ..1 ~.

5. ‘“.>ee3.5.3.A .
.:..’: .: .?.’:.::.:..’

6. Same as 3
.. .,:, >..-,......:. ....

7. See 3.5:3.6
.,,,,j!.,..,...,..-.-.’...... . .’.. ....,,,,.

“k. .
.. -.,

47
...
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@
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MIL-C-005011B(!.KAF]
TABLE 1. STANDARDMISSIONS (Continued)

MISSION F-5
8

HI-HI-HI - FIGHTER

7 6—. —_ --- 5

. ... . .. . .... ..... . 4- “

1

SEGMENT ALL@JANCE

1. Take-off and accelerateto
climb speed ( )

2. Climb on course to cruise
altitude ( )

3. Cruise to target ( )

4. Drop stores ( ) “

!5. Escape

6. Cruise

7. Arrive

and evasion [

to base [ )

over base with
reserve fuel ( )

.

)

1. See 3.5.3.1

2. Speed and power for maximum
range

3. Speed and altitudefor maximum
range

4. Weight reductionequal to store
weight

s. See 3.S.3.4

6. Same as 3

J .-m-

1.

7. See 3.S.3.6

I.

48
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1.

2.

3.

4.

s.

6.

7.

8.

9.

10.

lWti-b-VUG+VAAD ~Uoi#tWJ

TABLE I. STANDARDMISSIONS (Continued)

MISSION F-6

HI-IXI-HI- FIGHTEIR
I

10 — 9
&

/4
..4. .

2!

1

SEGMENT
... .....- . . . .. . ----- —-.. .,.
Take-off and accelerateto
climb speed ( 1)

Climb on course to cruise
altitude ( )’

Cruise to target~( )

Descend to Sea Level

Acquire FAC aircraft and
identifytarget ( )

,
1

Drop’stores ( !)

Attack target ( ~ )

Climb on course ~o cruise
altitude ( )

Cruise to base (~ .)

Arrive over base ~with
reserve fuel ( :)

3

\ . . . ... .

\\

8

. .

.J4\

5

6.
7

ALLOWANCE
.——---------
1. See 3.5.3.1

2. Speed and power for maximum
range

3. Speed and altitudefor maximum
range

4. No time, fuel or distancecredited
except where specified

s. Fuel.for specifiedtime at maximum
enduranceat Sea Level. No distance
credlited.

6. Weight reductionequal to store
weight

7. See 3.5.3.4

8. Same as 2

9. Same as 3

10. See 3.5.3.6
.,

,
I
,

I

,

!.

I

1

49
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MIL-C-005011B(IJSAF)
TABLE I. STANDARD MISSIONS (Continued)

MISSION F-7

HI-LO-LO-HI - FI~ER, ~~~~

11— —, — 10

~\ _.._.—.-
3 1.

7
\\9 ~ ‘,
‘. 14

~. i8~ .,
2

7 -’

1
.—— —

5 6
,.

SEQ4BNT
..—

1.

2.

3.

4.

s.

6.

7.

8.

9.

10.

11.

Take-off and accelerateto
climb speed ( )

Climb on course to cruise
altitude[ )
,...

Cnilse’to’staitof penetration
( ) “ ““’

Descend to Sea I&el

Run-in specifieddistance at
Sea:Level to target [. ].

Drop stores ( )

Attack target ( )

Run-out specifieddistance at
Sea Level from target (. ).

Climb on course to cruise ‘.
altitude ( )

Cruise t.o base ( )

Arrive over base with
fuel ( )

ALLOWANCE
.— —~

1.

2.

3.

4.

s.

6*

7.

8.

: 9.

10.

11.

so

See 3.5.3.1

Speed and power for maximum
range-

Speed and altitudefor maximum
range

No time, fuel”or distance credited
except where specified

At combat speed at Sea Level with
power as required

Weight reductionequal to store
weight .“.

See3.5.3.4
.,

Same as 5
...

Sameas2 ,’.-.

Same as 3

See 3.S.3.6

a

.
p

-.,.

,

I
!
I

I
I
I
I
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MIL-C-OOSO1lB(USAF)

TABLE I. STANDARD MISSIONS (Continued)

MISSION F-8

L&LO-LO-HI - FIGHTER
9 ---- -_ 8-— -------

— ‘\1
\,

\\
\\

6’-5
,..,...-...; L—..--..-....—..----........___.,____
1 2 - ““”’”\ 3 J2 4’

SEGMENT
——-— —..— --—------
1. Take-off and accelerateto

climb speed ( ,)

2. Cruise at Sea Letielto start
of penetration ( )

3. Run-in specified’dist~ce
at Sea Level to target ( 1

,r,. fi>.,

,. , :.. ::,:,?.
‘,.-..,, 4. Drop Stores (

m

)
:l!,
:1.,,,

5. Attack target ( ~ )

6. Run-out specifieddistanceat
Sea Level from target ( )

7. Climb on course to cruise
altitude ( )’

8. Cruise to base (’ )

9. Arrive over base;with reserve
fuel ( ] ~.

ALLOWANCE
.-..— .—— —.._..-........ ...._____“_____

1.

2.

3*

4.

5.

6.

7.

8.

9.

See 3.5.3.1

Speed and power for maximum
range at Sea Level

Comlbatspeed at Sea Level with
power as required

Weight reduction equal to store
weight

See 3.5.3.4

Sam as 3

.
Speed and power for maximum
range

Speed and altitude for maximum
range

See 3.S.3.6

1

I

5.1

>,.:.-. . ,,
c ..~;. .:
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MIL-C-005011B(USAF)TABLE ~
. STANDARDMISSIONS (Continued)

MISSION F-9
a

LO-LO-LO- FIGHTER

6 5-- .--— —--— - ---...-....— ---.—.- .

-+

.-— 4
1

—...
2 3

1. T@o-cff and accelerateto,
crlJisespeed ( )

2. Czuise at Sea Level to target
(

).

?$O Drop Stores ( .1,.

4. Attack tqet ( ],.

S. Cruise ●t S0s Level to base
()

6. Arrive over base with
reserve fuel ( ]

‘ ,,, .

.- -. . . . .

I

I

I
I

I

ALLOWANCE
——. .... ..-—

1. See 3.5..3.1

2. Speed and power.for maximum
range

3. Weight reduction equal to store
weight

4. See 3.S.3.4

S. Same as 2
,.

6. See 3.5.3.6

.’

-- -- . ‘
. . . .—

52

‘@.’

Downloaded from http://www.everyspec.com



, .,

W!.

---

MIL-C-005011B(USAF)

TABLE I. STANDARD MISSIONS (Continued)
!.

MISSION T-1

9’
TANKER - BUDDY

--------— --- 8--~.-. -.

3

\

.7

/

‘2

1:

SEGMENT ~
-...— ......,_...—...._______

1. Take-off and”accelerateto
climb speed ( )’

2. Climb on course to cmise
altitude ( )

3. Rendezvouswith receiver (

4. Cruise to refuel point (

s. Descend to specifiedrefuel.
altitude

6. Transfer fuel at receiver
altitude ft ( ~ )

.

7., Climb on course,tocruise
altitude ( )-

8. Cruise to base ( )

9. Arrive over base with reserve
fuel ( )

)

4 ‘ s~ .\ .

6’

.. .,;.
..

.-

ALLOWANCE “
- ——.. ————.
1.

2.

3.

,4.

5.

6.

7.

8.

9.

See 3.5.3.1

Speed and power for maximum
range

Fu[elfor specifiedtime at
maximum en~uranceat cruise’
altitude. No distancecredited

Speed and altitudefor maximum ~
range

No time, fuel or distance credited
except where specified

.;

Credit time, fuel &d d~st~ce
while transferringfuel at maxinp
transferrate. “operationperformed
at ❑~imum continuouspower,.

‘...,.-.
Same as 2 -

.. . ‘.”.
-. .,., ...-... ‘.J . . .

Same as 4

See 3.5.3.6

Note: This mission is to present tanker capabilitywithout considerationof a
specificreceiver.

I
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TABLE I.

~ -“-— ---

-,. ,.. .-—...

/

2

1

SEGMENT

STANDARD MISSIONS (Continued)

TANKER - RENDEZVOUS

-.. ____ 8.—_. .... .. _
>~. ,.._ .....~_ -.—. -.

3

MISSION T-2

\’b4S“ +

ALLOWANCE
-—. ——.-.-——-.--—-

1.

2.

3.

4.

5.

6---

7.

8.

9.

Note:

Take-offand accelerateto
climbspeed ( )

Climb on course to cruise
altitude ( )

Cruise to refuel point [ )

Descend to specified altitude

Loiter 1 hour for rendezvous
()

Transfer fuel at speed for

, 1. See 3.5.3.1

2. Speed and power for maximum
range

3. Speed and altitudefor maximum
range

4. No fnel,time or distancecredited
exceptwhere specified

5. Fuel for 1 hour maximumendurance.
No distancecredited

6. Credit time, fuel and distance while
maximumcontinuous-

Climb on courseto
cmise altitude (

Cruise to base

power ( ] transferring fuel at maximum rate.
Segment performed at maximum con-
tinuous power

return 7. Same as 2
)

8. Same as 3

Arrive over base with reserve 9. See 3.5.3.6
fuel ( )

This mission is to present tanker capability without cons deration of
a specificreceiver.

54
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TABLE I. STANDARD MISS1ONS (Continued)

MISSION G-1

AIRBORNE WARNING AND CONTROL

7 ––--~- —. —. — 6—— —.
I :Y s

_,,—

‘“r

._._.-—_.----———” ———— -@
3 4.,.. . ..,.. ,“< -

2

1!
.-

SEGMENT ALLOWANCE

1. Take-off and accelerateto

I T1. See 3.5.3.1
climb speed (~ ) ,..,.“

2. .Climbon course to cruise 2. Speed and power for maxi~,range~.
altitude ( :

3. Cruise to specifieddistance
from base ( , )

I
4. Loiter at specifiedaltitude

or cruise altitudewhich ever
is lower ( , ) .. .

3. Speed and altitude.for maximyn
range

4.. Maximum enduranceSpeed””atloiter
adtitude. No time, fuel or distance
will be creditedfor,.descentfrom .
cfiise altitude if applicable..

5. Climb to cruise altitude (
I

] 5. Same as2...-. . . .. .

6; Cruise back to base ( ,,)
I
6.Sameas3. -. .,-,,.:,. ““

7. Arrive over base with
I

7.” See 3.5.3.6 . .. :.’......’..-
reserve fuel ( . ) .,.,

.,

.
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TABLE 1. STANDARD MISSIONS (Continued)

ill
.,...:. I

MISSION G-2

RESCUE I
g . .. . -.. 8

I.. 1
_.— —__.-.—..————--— I ~

/

.

/’
/ 2

/

SEGMENT
—-

1.

2.

3.

4.

s.

6.

7.

80

9.

Take-off and accelerateto
climb speed ( ]

Climb to cruise altitude [ 1

Cmise to pickup point ( ]

Descend to Sea Level and land

Load design passenger
complement ( )

Restart engines, taxi, take-off
and accelerateto climb speed

Climb to cruise altitude ( )

Cruise to base ( )

Arrive over base with reserve
fuel ( )

:4
7 I

ALLOWANCE

1.
——

See 3.S.3.1

2. Speed and power for maximum range

3. Speed and altitude for maximum
range

4. No time, fuel or distance credited
except where specified

S. Weight gain equal to passenger load

I

I
● I
-1

6. Same as 1

7. Same as 2

8. Same as 3

9. See 3.5.3.6

I

{
i

‘1
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1.

2.

3.

4.

s.

6.

7.

8.

9.

1.0.

MIL-C-005011B(USAF)

TABLE I. STANDARDMISSIONS (Continued)
MISSIONG-3

FORWARDAIR CONTROLLER

/

2

SEGMENT ‘
_ _---------------

Take-off and accelerateto
climb speed ( ~ .)

Climb on course to cruise
altitude ( :)

Cruise to combat area specified
distance from base-( )

i
Descend to specifiedsearch
altitude

Patrol in search area ( )

Drop stores ( ; )

Combat, mark targets etc (

Climb on course to cruise
altitude ( “):

Cruise to base ( )

Arrive over base with reserve
fiel ( ) ~

)

‘ 1 4
8

\s 5

I
7 & 6

ALLJ)WANCE

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

57

Se,e3.5.3.l ,.

Speed and power for maximum range

Sp~eedfor maximum range. Altitude
selectedto minimize fuel used in
2{63

No time, fuel or distancecredited
except where specified

Speed and power for combat loiter
at search altitude. No distance
credited

Weight reductionequal to store”weight

se(B3.5.3.4

Same as 2

Same as 3

Seo 3.S.3.6

..:
,.,.. :....

‘1!!).’ :; ..:,:
:..

‘,
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TABLE I. STANDARD MISSIONS (Continued)

MISSION G-4

TRAINER

8-------- _

‘-----i _——

f

-——
3

11

1.

2.

3.

4.

5.

6.

7.

8..

I 9.

/’ 2

SEGMSNT-.

Take-offand accelerateto
1climbspeed ( ,

Climbon course to cruise
altitude( 1

Cruiseto remote base (

DescendtoSea Level

Land ( )

Take-offand accelerate”to
climbspeed ( )

Climb.on course to cruise
‘altitude

@’uise to base ( ).

Arriveover base with
fuel ( )

7 \

J

4

6S

ALLOWANCE
.......... .__,.-_.._ ..____ -.

1. See 3.5.3.1

2. Speed and power for maximum range

3. Speed and altitude for maximum range

4. No time, fuel or distance credited
except where specified

5. No time, fuel or distance credited.
No change in payload

6. See 3.5.3.4

7. Same as 2

8. Same as 3

9. See 3.S.3.6

“. ,
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*,,:..y.’,,,....,.;+.;>.,.,., TABLE I. STANDARDMISSION!3(Continued)

@

,.,,.
MISSION G-5

d, !>,IJ
ASW SEARCH

- ‘y- ~.,-.
/’ 2;

1

SEGMENT I

1.

2.

3.

4.

5.

Take-off and accelerateto
,)climb speed ( :

Climb on courseto search
altitude ( )

Search outbound~atmaximum
enduranceat search altitude
()

Search inbound at maxi&m
enduranceat search altitude
();

Arrive over base with
reserve fuel ( ~ )

I

i

I

,.

1

,

[

I

1

3

AUOWANCE

1.

2.

3.

4.

s.

59

See 3.5.3.1

Speed and power for maximum
range

Speed and power for maximum
endurance

Same as 3

See 3.S.3.6
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TABLE I. STANDARDMISSIONS (Continued)
MISSION G-6

FERRY MISSION

3

4

-,. .-! ,. .. . .. ..... ... __ -. -., ..

5

sEqfE~ ALLOWANCE
................ ..... ...... . ...... ....... . .,.-..,. . ..—.
1. Tak?.=offa@ aqcelegateto

cli@ speqd ( ]

2. Cli*, oq course t~ cmise
altitude( ] - ““““

,.

3. Cruise to remote.base

4. De,scen~tg sea level

1. See 3.5.3.1

2.. Speed and power for maximum
r&ge

.

3. speed and qltitude for maximum
range. Normally e.xterna.lfuel
t.mks shall beretained”if carried. o

4.. N~ time, fuel or distance credited
~l~~s ~~h~rw$s~ 5.pecifi.ed

!5. 5ee 3.5.$,6

. . .
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ITEM

-- r... —... . . . . . . . .

TAKE-OFF LOADINGCONDITION

TAKE-OFFWEIGHT
Fuel-Internal/External -“
Payload
Stall speed - Power off
Take-off ground run
Take-offto clear 5Q ft
Critical Field Length
Climb Path kgle
Time - S.L. to ft
ServiceCeiling (100 FPM)

C(H4BATRANGE
Average Cruise speed
Initialcruise altitude
Final cruise altitude
Total mission time

COMBAT RADIUS
Average cruise speed
Initialcruise altitude
Final cruise altitude
Total Mission time

COMBAT LOADING CONDITION

COMBAT WEIGHT’
Combat altitude
Combat speed
Combat climb
Combat ceiling (500 FPM)
Serviceceiling (100 FPM)
k@,rateof climb @ S.L.
M.axkpeedatS”.L.
~s~eed at ft

-LANDINGWEIGHT
Stall speed - power off
Ground roll
Total from 50 ft

..

MIL-C-005011B(USAF)’

TABLE II
PERFORMANCEDATA

UNITS

LBS”
LBS
LBS
KTs
FT
FT
FT
%
MIN
FT

NM
KTs
FT
FT
HR

NM
K’lrs
FT
FT
HR

LBS
FT
‘“ins
FPM
pT”

REFERENCE——

3.S.2

3.4,1.5
3.4,1.11
3.4.1.10
3.4.2.3
3.4.s.1
3.4,S.2
3.4$,5.4
3.4,6.2
3.4.6.4
3.4.3.1

3.4!.10.5
3.4,2.9.4
3.4.4.1
3.’’4,4.1
3.5,4

3.4,,10.6
3.4.2.9.4
3.4.4.1
3.4.4.1
3.5:.4

3.5<.2

3.4,1.8 -
3.4.4.3
3.4;2.2
3.4;6.5

NOTES—,

1’

2

3 ....
$..-,....----v-,-,.- ..

.;’

4, 5
5
4, “5

6, 7

8’.”

11

.,. .

.,. .

-.

LBS 3.4.1.9.1 “9
KTs 3.4.2.3.1
FT 3.4.7 10
FT 3.4,7 .10

.
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TABLE 11

NOTES

1.

2.

3.

4*

5.

6.

7.

Identifymissionand payloadcarried.

Usablefuel only.

Give take-offdistancefor groundrun aridto clearSO ft obstaclewith zero
wind. For aircraftwith take-offassistdevices,take-offdata - “ -
shallbe givenwith and withoutsuchdevicesin operation. For aircrafthaving
a combinationof engines,two sets of take-offdistancedata shallbe given.
For example,an aircraftwith reciprocatingengineand jet auxiliaryengine,
presentdata for all enginesand reciprocatingonly.

For multi-engineaircraft,repeatwith one-engineinoperative.

Climbpoweras specifiedin the combatradius or the range problem. Except
for interceptors~ rates of climb and ceilings shall be based on take-off weight”
with no allowance for weight reduction during ground operation and climb. Time
is to 40,000 ft and 50,000 ft for interceptors: and 20,000 ft and 30,000 ft
for other aircraft with turbine engines; 10,000 ft and 20,000 ft for other air-
craft;time to service ceiling shall be shown if less than the above. The time
to climb shall consider the effects of weight reduction during ground operation
and climb.

Except for point interceptormission, enter combat range or combat radius as
applicableto mission.

For point interceptorsdelete and replace with:

Total Mission Time HR 3.5.4 5
Combat altitude FT 3.4.4.3 5
Time to intercept HR 3.5.7 5

For aircraft landing at radius point, e.g. cargo, trainer etc., add:

FirstLandingWeight
GroundRoll at S.L.
Total from SO ft

For aircraft capable of inflight

Inflight Refueled Radius
Total mission time

LB 3.4.1.9.2 9
FT 3.4.7 10
FT 3.4.7 10

refi-cling,add:

HM 3.4.10.4
HR 3.5.4

62
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m1 ’ For-attacli.and fighter-t~eairc~af.t-,.add:

MIL-C--OO5OI1:B(USAF)”

(?~R~d~us

Eoiter time-at. i% HR;. 3:.>4;.,2?.=1:0;: ‘“
‘EotaI. mission-time. HIt 3:..5,.,4

,.

8L Giv@ combat configuration:
,.

92: Eanctwi:tlifhelxeserves~

@
... ‘ ‘.l~
., !’,,..

. . ., -

. . . .. ,-. .
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TABLE 111

Typical Ground Rules for InflightRefuelingMissions

1. Startengines,run-upand take-off;use designmissionallowances.

2. Climb and cruise shall conform to that for design mission with the following
exception. If tanker and receiver fly (formation),buddy system, the cruise
speeds of ‘bothshallbe identical. Thus, the speedof one of the aircraftmay
have to be compromisedto perform such (formation)flight.

3. Climb or descend to refuelaltitude;accountingfor fueland distancein climb
but mot in descent.

4. Deductthe followingquantitiesof fuel as allowancesfor rendezvous,hook-up
and flightcontingencieswith no distancecredit.

4.1 For RendezvousMissions

4.1.1 Bombers - One half hour at maximum enduramce speeds at refuel altitude.

4.1.2 Fighter - Fifteenminutesat maximumendurancespeedat refuelaltitude.
If severalfightersare refueledin successionby a singletanker,add an additional
5 minutesfor second,10 minutesfor thirdfighter,etc. Afterrefuelthe same
loitertime will be addedin reverseorderto the aircraftafterrefuelto avoid
separationof the fighterformation. Groupsrefueledsimultaneouslywill be con-
sideredas individualunits.

4.1.3 Tanker - his hour at maximum endurance speeds at refuel altitude.

4.2 BuddyMissions- For both tanker and receiver allow 10 minutes at top of
initial climb - no distance credited.

5. During transfer of fuel at maximum fuel transfer rate credit distance covered
and account for fuel consumed by tanker and receiver(s).

6. Following refuel, remainder of missionshallconformto designmissionground
rules.

7. Refuel point shall not exceed point of no return for either aircraft. (Aircraft
shall be capable of return to planned landing base if refuel is not completed.)

64
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t!)
8. The refueling operation shall be performed at highest altitude possible.

j! In establishing the refuel altitude, the following shall apply.){1

8.1 Receiver - Minimum speed of receiver shall not be less than that which
provides for safe and acceptable flying qualities, e.g., should not be lower
than that corresponding to 75 percent CL maximum.

8.2 Receiver - Receiver shall have a climb potential equal to 200 fpm while
operating in the downwash of the tanker.

8.3 Tanker - Tanker shall not operate at speeds or altitudes which require
more than maximum continuous power.

65
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... .
APPENDIX IA

o

‘PERFORMANCESUBSTANTIATIONREPORT
‘1i;:,,,

The performancesubstantiationreportshallbe preparedin four sectionsas follows:

Section I - General Data

Section 11 - InstalledEnginePerformance[Maybe a separatereport]

Section 111- Aerodynamic Data [May be a separate report]

Section IV - PerformanceData

All data shallbe presentedwith the aircraftin its baselineconfigurationand all
configurationscompatiblewith the designand adternatemissions. The data source
(calculated,wind tunnel, flight test) shall be identified. A complete set of the
equations used and a sample problem shall be in,cludedfor all analyticallydeter-
mined data.

A1O. Section I, General Data, shall include at least the following:

a. A GeneralArrangementDrawing,to scale,and a threeview drawingshowing
major dimensions.

b. Aircraft dimensional data including wing and tail spans, areas, aspect
“ratios,wetted areas, sweeps, control surface deflections, airfoil sections used,
etc.

... ....\,,
.’,. c. Weightsummaryto includea breakdownof the weightempty,operatingweight,

,’

“o

. allowableloadings,fuel capacityand designgrossweight.
~!;,:,~1

d. A listingof engine,airframe,and subsystemslimitationswhichaffect
missionperformance,flightcharacteristics,etc.

A20. Section II, Installed Engine Performance. Internal aerodynamic data shall be
submitted in support of the installed engine data and shall include but not be
limited to:

a. Pressure.recoveryvs mass flow for various Mach numbers.

b. Pressure recovery vs angle of attack for variousMach numbersand mass
flow.

c. Bleed flow rate vs Mach numbers and mass flow.

d. By pass flow rate vs Mach number and mass flow.

A67
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e. Spillage

f. spillage

I $3* Pressure

he PIcessure

drag w mass flow for various Mach numbers.

dragvs angleof attackfor variousMach numbersand mass flow.

recoveryof bleed and by pass systemsvs Mach number.

distortion at engine face as a function of
of PR.tack. Distortion data should-be-givenin terms of best
ind~x supplementedby engine face total pressure maps.

i, Boundary layer removal system drag as a function of
angle of attack.

‘- ‘j,,“MaIySiS of the local flow field aheadof the inlet

Blach number and angle
available distortion

Mach numbers and

over the entireMach -m -
nmbe; md am~le of attackrange. Effectsof yaw on spillagedrag,pressurere-
coveryand enginefacedistortion. .,

k. A detailedscaledrawingof the completeinletsystem with dimensions.

1. Descriptionand schematicof inlet shock pattern at design and off-design
conditions.

m. Duct area-distributionand contour drawings.

n. Description and schedule of variable inlet geometries and sensing tech-
niques.

0. Descriptiono~”blow in doors (or other ‘auxiliaryair inlet devices) and
their effect on pressure recovery and distortion.

P. ““C&pietepictorial, schematic and narrative description of bleed, by pass
and boundary layer removal schemes.

~. Intermal~rag and airflowrate of all auxiliary equipment inlets versus
Mach number with accompanyingdimensioned drawings.

I
r. For convement nozzles., velocity and mass flow coefficients shall be uro-

vialedas a function-ofnozzle p~essure r~tio (or other suitable parameter). F&
other nozz,leconfigurations, internal performance shall be substantiatedby pre-
senting a suitable defined thrust coefficient versus nozzle pressure ratio. Ulti-
mate exhaust system performance shall be based on the installed configuration. To
this.endsdata shallbe providedto indicateboth installedthrustand the aft end
drag contributionattributableto the particularnozzleconfiguration.In additions
‘adrawingshall”be”furnishedto ,indic?t,epertinentin$ernaland externaldimensions...-.. ... -.
of the installed nozzle.

. ..
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o The effects on engine performance shall be noted for changes in inlet
iil

s.
pressure recovery, engine bleed and power extractions as a function of flight
Mach number and corrected engine RPM. The method for correcting estimated en- ,

gine performance due to the above off-design conditions shall be presented with
a sample calculation to show the effects of each off-design condition.

t. The effects of Mach number and engine speed on inlet drag shall be pro-
vided for each flight phase.

u. Airflow schedules for the purpose of engine inlet matching shall be
submitted for both the engine and inlet subsystems. The operating envelope L.

should depict flight Mach number versus corrected weight flow for the inlet and
all constraintswill be labelled as described above.

. . . . ,.-..
v. A description and analysis of a reverse thrust device shall be presented

if applicable.

w. Engine power available (thrust, SHP, at transmission output if applicable)
corrected for installation losses and installed fuel flow shall be presented for
power settings from idle to maximum with Intermecliateand Maximum Continuous powers
shown as specific power settings. Data will encc)mpassthe complete speedlaltitude
envelope of the aircraft. For aircraft with service ceiling less than 15,000 feet,
the altitudes shall vary from Sea Level to maximum in increments not greater than
2,000 feet. The data shall cover temperatures from +40”C to -40”C.

A30. Section III, Aerodynamic Data. Aerodynamic data shall be presented with the
aircraft in its base-line configuration or configurationsand in those configura-
tions compatible with the alternate and design missions. If the aircraft can be
flown in a large variety of configurations, sufficient store data shall be fur-
nished to establish these configurations. All necessary aerodynamic data needed
to describethe aerospacevehiclemust be presented. This data is required as a
function of Mach number, thrust coefficient, center of gravity, flap and slat de- “
flections,variations in vehicle geometry, angle of attack, altitude, etc. If a
boundary layer control system is used, data substantiatingthe selection of the
type of system and air pumping blowing equipment shall be included, along with
data from which airflow.quantities and pressures can be determined. Aerodynamic
data shall refIect ground effect, aeroelastic and thermoplastic effects, etc. If
these effects were determined analytically, the complete set of equations and an,
example problem shall be presented.

1. External aerodynamicdata shall include,.butnot belimited to:

a. Variation of vehicle lift coefficient with,angle,of attack for cruise>
take-off.and.,l,aDd~ng.!oq.fl,WT?EiQost,rC~isedata.shal,l.$how.effects,of Machnygber. .>.3- ,,..

b. Lift coefficientversus total drag coefficient for cruise, take-off and
landing configurationswhere applicable. Gear drag shall be included. The buffet

,,,
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boundaries will be defined and the prediction method presented. Data shall cover
the operationalflightMach numberrange for each configuration.In the case of
V/STOLaircraft,low speeddata shallbe presentedfromthe point at which lift
supportsthe vehicleweight. ‘Thesedata shallbe presentedfor the trimmedand
untrimmedconditionwheneverwind tunneldata is used as the basis. For data
basedm calculationsor wind tunneltest,the followingshallbe presented:

(1) Data shallbe presentedfor eachdrag coefficientincrement,i.e, skin
friction,pressuredrag,drag-due-to-lift,trim drag,wave drag, etc.

(2) A component skin friction drag build-up showing component lengths, Rey-
nolds Numbers, etc, shall be presented for each operational speed and altitude
regime such as optimum subsonic cruise, design supersonic cruise$ sea level dashs
etc. Include roughness and shape factors, etc. For V/STOL vehicles during hover,
drag of the components immersed in the slipstream/downwashairflow shall be pre-
sented in terms of equivalent flat plate area.

c. Variation of aircraft pitching moment with lift coefficient, angle of
attack, and control surface deflection for several Mach numbers covering the op-
erational range. Include drag due to surface deflection.

d. Describe the high lift devices or systems to be used and include type,
location, weight, mechanical characteristicsand aerodynamic characteristics.

e. For supersonic vehicles include plots of cross-sectionalarea distri-
bution versus longitudinaldistance at Mach number one (1.0) for each component
and for the complete vehicle. Include inlet area in this plot and indicate same.

f. Comments shall be presented, where applicable, to describe features which
may affect the system performance or flight operations. These include such ar-
rangements as towing$ parasite systems, variable geometry, unusual take-off or
landing devices, etc. The design criteria~ operating features, anticipated prob-
lems or limitations and expected benefits shall be discussed. If none present,
explain why. A discussion of anticipated downwash/recirculationpatterns and
ground effects shall be provided V/STOL aircraft during low speed, low altitude
flight and hovering in and out of ground effect.

g. If the vehicle is to have an aerial refueling capability, the type and”
location of installed refueling gear, the refuelingenvelope, the proximity of the
tanker and receiver and the included angle for the receiver pilot to view the
tanker shall be submitted along with aerodynamic effects of tanker on receiver.

h. The length, diameter, shape, class or type, mounting location, suspension
arrangement,method of ejection, and nwber of all external stores shall be sub-
mitted with the installed aerodynamic characteristics.

A70
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2. This data shall be determined using best means available, from, flight test,
wind tunnel, empirical and analytical methods.

a. Data based on flight tests shall include actual test points. These points
will indicate scatter obtained during the tests and curve fairing basis. Also dis-
cuss any abnormalitites. Flight test data shall include configurationdescription
and test conditions flown. Test data reduction :proceduresshall be discussed.

b. Data based on wind t’unneltests shall include a summary of force and mo-
ment data. Wind tunnel data shall include riomen,clature,sign conventions and sym-
bols, definitions of configurations aid a detailed run schedule showing those pa-
rameters that were held constant and those that \werevaried.

(1) Discuss criteria used for curve fairing when combining data taken from
different wind .facilities.

..:
(2) Discuss different effects, such as changes in ’vehiclegeometry, Reynolds

Number, etc., on the characteristicsof the aerospace vehicle..

(3) Discuss special techniques used to define a particular coefficientor
derivative boundary or value when this value is not evident in the wind.tunneldata.

(4) Special emphasis shall be placed on methods for determining buffet bo&d-
aries and intensities. ,,

(5)” Flow tripping methods, tunnel and support interferenceeffects, tunnel .

! o

characteristicsand tare information shall be presented, as shall a discussion of”
;;! method of extrapolation to full scale. .. .

....-.. ‘ Analytical and empirical data shall’incllude&y ass~ptions, justification
for t~~ assumption, applicable methods and equations and their”limitat<ons.,as.well-
as a list of references.used‘todeterqinethe aerodynamiccoefficients. ,, ,

d. Variation of vehicle lift coefficient with angle of attack for take-off,
landing, maneuver and cruis,econfi~rations. Cruise data shall show Mach number
effects., Take-off and landing cases.shall.show,g;roundeffects. , ...

e. Maximumlift coefficient variation as a“f~ctioh of Mach’number and”C’;G.,
location in maneuver, crhise,“take-offand landing configurations. Buffet”bound.-.:: .
ary and stall warning boundary must also be defined.

f. Lift ‘coefficientversus.tot:altrimmed di-agcoefficien~ shall,.be,”ificluded ,
for cruise, maneuver, take-off and landing configurations. Mach number and altitude
effects shall be,included in polars for cruise ccmfiguration. Landinggear.drag .,
and ground effect shall be included for:take-off and landing configurations.-lle
take-off and Iandingconfiguratiim lift coefficient versus drag coefficientcurves
shall include power effects.
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g“ ‘me report ShslnlbCkesclrilx?all high nift aid Ckx?lemti(m devices to be
used during Fmneuvering,take-off and hnding. Type, locationand aerodynamic
effect on lift and drag and trim shall be included.

h. The length, diameter, shape, mounting location,suspensionarramgemerkt
of all external stores shall be submitted with the installedaerodynamicdrag
coefficientas a functionof Mach number.
..

i. “ If an off-the-shelfAikle is used in thk pro~oid’, then-the aer&y-
namic data will be based on flight test results$ modified for any changes made
to the configuration. These changes shall be presented as a delta effect as well
as being included in the final configurationdata plots. Substantiationof the
modificationand the basic vehicle data shall be as required above.

A40. Section IV, PerformanceData shall includethe basic equations,assumptions
used and sample calculations. Data shall includethe effects of externaldrag
changes (A CD), non-standardtemperaturesand weight. The data presented shall
include at Ieast the following:

a. A complete descriptionof take-offperformanceas a functionof gross
weight, power, pressure altitude,and ambient temperature.
climb gradient at the 50 ft obstacle height. The effect of
low maximum take-off thrust on distance and climb gradients
selectedweight.

b. An altitudeperformancesummary includingrates of
flight speeds and structuraldesign speeds as a functionof
for the gross weight range of the aircraft.

Data shall include
reducingthrust be-
shall be shown for

climb, maximum level
pressure altitude

c. Time, fuel and distance for enroute climb for all engines operating and
the most critical engine inoperative at maximum, intermediate and maximum con-
tinuous power as applicable with the combat ceilings (500 ft/min subsonic,
1000 ft/min supersonic), cruise ceilings (300 ft/min subsonic, 1000 ft/min
supersonic) and service ceilings (100 ft/min) identified. Include a plot of
the ceilings versus weight.

d. Specific range at constant altitude as a function of Mach number (true
airspeed) for the gross weight and altitude range of the aircraft for all engines
operating-and the most critical engine inoperative. The altitude increment shall
not exceed 5,000 ft. The effect of center of gravity on range performance shall
be identified.

e. Endurance speed and fuel flow as a function of altitude and gross weight
for all engines operating and the most critical engine inoperative.

f. A-descent summary for enroute and rapid
descent,time, fuel, and distance to descend and

A72

descentswhich includerates
the speed and power scheduIe

of.

-! 3

‘34.,...,
:. ”,, ‘.,-
v.;..“:‘?-2.

I.. - ..... i
used.

I
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g. A complete description of the landing performance as a function of
gross weight and pressure altitude. The landing distance will be from touch-
down and 50 feet above ground for flaps up and normal flap setting.

h. All flight limitations(grossweight, airspeed,altitude)resulting
from such items as structurallimits,wing stall, etc., shall be presentedin
this section. .. .. ..

i. Plots of energy maneuverability(Pi, turn rate and radius, etc.) shall
be included for fighter type aircraft.

j. Time, fuel and distance summariesshall be presented for each mission
considered.

A73
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APPENDIX IB

BOMBER
M-1
M-2

CARGO
M-3

FIGHTER
M-4
M-5
M-6
M-7
M-8
M-9
M-10
M-11
M-12

.,.
MXIMUM EFFORT F41SSIONS
(SPECIFIED ALLOWANCES)

●

OPTIMUM Hi-Hi-Hi
OPTIMUM Hi-Lo-Lo-Hi

TRANSPORT SUPPLY MISSION

NATO Hi-Lo-Hi
NATO Lo-Lo-Hi
NATO Lo-Lo-Lo
!WXMJM SUPERSONIC POINT INTERCEPT
SUPERSONIC AREA INTERCEPT
SUBSONIC AREA INTERCEPT
LOW ALTITUDE INTERCEPT
RECONNAISSANCE MISSION (Hi-Lo-Lo-Hi)
RECONNAISSANCE MISSION (Hi-Hi-Hi)

NOTE:
=ariable Geometry Wing conditions; unswept for takeoff and

subsonic flight. Swept for supersonic dash and chase profile
segments-unless noted otherwise.

I

I

I........

,’,;
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F

R
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.——. —’

7

1
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MISSION M-1

4

SEGMENT ALLOWANCE

1.
~

Take-off and Accelerate to I
climb speed ( )

2. Climb on course to
cruise altitude ( )

3. Cruise - Climb ( )

4. Release weapon(s) ( )

5. Cruise - Climb ( )

6. Landing reserve ( )

I

B7S

1. Fuel for 5 minutes at maximum
continuous power (S.L.S.)

2. Maximum or maxnon A/B
power.

3. Speed and altitude for max range.

4. Weight reduction

5. Speed and altitude for max range.

6. Fuel for 30 minutes of maximum
endurance at sea level.
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MISSION M-2 o

OPTIM@! Hi-Lo-Lo-Hi-BOMBER
n)-_ 9

‘-—_
----

L‘\ 4 ‘

8\

\“
.—. — -2—. 4?

5 d 6
1

SEGMENT ALLOWANCE

1. Take-off anclaccelerate:
to climb speed,( ., )

1. Fuel for 5 minutes at maximum
continuous power. (S.L.S.)I

2. Climb on course to
cruise altitude ( .),.

2. Maximum or maxnon A/B ~
power,

3. Cruise - climb ( ) Speed and altitude for max range.

No time, fuel or distance credit .0,
except where specified.

Specified dash distance
at specified math number.

3.

4“.4. Descend to sea,level,. ,,

)

)

“.

s. Run-in specified-distance
“at s“ealevel to target (

5“.

Weight reduction i
;

Same as 5

6. Releaseweapon(s) 6.

7.

8.

9.

10.

7. Run-in specified distanced
at sea level from target (

I

Same as 2
8. Climb on course

cruise altitude
to
()

base.( )

Same as 3

9.....Cruise=climbto Fuel for 30 minutes-of- ----- -- -----
maximum endurance at
sea level.10. Landing reserve ( )

AT 6 TO POP UP TO A SPECIFIEDNOTE: AN ASM CARRIER
ALTITUDE FOR A

HAS THE OPTION
SPECIFIED TIME FOR ASM RELEASE.

,.

876

t
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o,$
d~l! ,

MISSION M-3

9 — ---- TRANSPORT SUPPLY MISSION————. ---_ —. 8
— .....

‘/’ 2

1 SEGMENT

1“
\65

ALLOWANCE ‘“

1. Take-off and accelerate to
climb speed ( )

2. Climb on course to
cruise altitude ( ~ )

3. Cruise-climb (

o

4. Descend to sea,;:;
~}

5. ,Unloadcargo

~:

level and l-and

,.-.
6. Take-off and accelerate to

climb speed ( ).

7. Climb on course to
cruise altitude ( )’

8. Cruise-climb,( ), “’” .

9. Landing reserve ( )

.,.,,..., :,,,, ,,,,,,,,,-......:.. ...... ______

1.

2.

3.

4.

5.

6.

7.

8.

9.

,.;

B77

o
1’1,.{.

Fuel for 5 minut”es”at maximtim
continuous power. “(s.L.s.j

Climb at”normal rated
power.

Speed and altitude for max:range

No time, fuel or distance credit
except where specified:

Weight of payload removed.

Same as 1

Same as 2. ..,..‘,

Same as3. ‘“ “- ‘

Fuel for 30 minutes of maximum
endurance at Sea Level plus
5 percent ofil,niti,alfuel:.,,,. . , ,,.,.
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MISSION M-4 0“
NATO GROUND SUPPORT (HI-LO-HI)

9——— —. 8.—— _ ——

1

SEGMENT

1. Take-off and accelerate to
climb speed ( )

2. Climb to cruise altitude ( )

3. Cruise ( )

4. Descend to Sea Level

5. Release weapon ( )

6. Combat ( )

7. Climb to cruise altitude ( )

8. Cruise ( )

9. Landing reserve ( )

7 \

)6Z

ALLOWANCE

1. Fuel for 2 minutes at maximum
power (S.L.S.)

2. Maximum non-afterburningpower

3. Speed and altitude for maximum range.

4. No time, fuel or distance credited
except where specified.

5. Weight reduction

6. Fuel for 5 minutes at V max at Sea
Level with maximum non-afterburning
power. No distance credited

7. Same as 2. ~

8. Same as 3.

9. Fuel for 10 minutes of maximum
endurance at Sea Level

B78

,..;.>v

e“;i.
I

I
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MISSION M-5

NATO GROUND SUPPORT (LO-LO-HI)

7—~,
—_ _6

—

‘7
\
\5
\

\ ‘

1 .0’4“-? 3 .,, . ... ..-.:L

SEGMENT’

1. Take-off and accelerate to
climb-speed ( )

?
L. Hi-speed cruise-( )

3. Release weapon ( )

4. Combat ( )

5. Climb to cruise altitude ( )

6d. Cruise ( )

7. Landing reserve ( )

ALLOWANCE ,.-:,.,’.. ..

,,,-,..,“ ,::

1.

2.

3.

4.

5.

6.

7.

B79

Fuel for 2 minutes at maximum
continuous power (S.’L.S.)’ ““

Cruise at 485 knots at Sea”Level.

‘Weightreduction

Fuel for 5 minutes at ~;max
lwithmaximum non-afterburning”:
:power. No distancecredited.

Maximum non-afterburningpower

Speed and altitude for maximumrange

Fuel for 10 minutes of maximum
endurance at Sea Level

:..:..
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hfISSIONM-6

1-

NATO GROUNDSUPPORT (LO-LO-LO)

.. . .....

5
6————— —— 4
i 2
1

SEGMENT ALLOWANCE

1. Take-offand accelerateto
climb speed ( )

2. Hi-speedcruise ( )

3. ReleaseWeapon ( )

4. Combat ( )

5. Returnto base ( )

I 6. Landingreserve ( )

I

1.

2.

3.

4.

5.

6.

Fuel for 2 minutesat maximum continuous
power (S.L.S.)

Cruise at 485 knots at Sea Level.

Weightreduction

Fuelfor5 minutesat V max
withmaximumnon-afterburning
power. No distancecredited

Sameas 2

Fuelfor 10minutesof maximum
enduranceat Sea Level.

*

o

I

B80
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MAXIMUMSUPERSONICPOINT INTERCEPT

6— ~—. - --—. 5...—.
—.

3

1

SEGMENT ALLOWANCE

1. Take-offand accelerate
to climbspeed ( )

.:.;., 2. Climb on course to
.,

‘o

max speed altitude (
~j,i
i“ 3. Cruise-climb ( )

4. Release weapon(s) and
perform 180 deg turn (

s. Cruise-climb ( )

6. Landing reserve ( )

‘@.. jJ

MIL-C-005011B(USAF)

MISSION M-7

4

)

)

B81

1. Fuel for 2 minutes maxon A/B
lpower at Sea Level plus 1 minute
at maximum A/B Sea Level static power.

2. Minimum time acceleratingclimb’
to highest altitude at which
max speed is attainable.

3* Cruise-climb at max speed.

4. Perform level, minimum radius,
constant speed 180 deg. turn.
Distance credit is taken for radius
c~f180 turn.

5. S}peedand altitude for max range.

6. Fuel for 10 minutesofruaximum
enduranceat Sea Level. ~
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I

I

I

MISSION M-8

.. ,...

SUPERSONIC AREA INTERCEpT 6

,. / . .
.“

3 4

SEGMENT ALLOWANCE

1. Take-off and accelerate to
climb speed ( ~ ).. ~
.,, .“ . . ,,

2. Climb to cruise altitude ( )
.,. ,’

3. ‘“Cruise ( ~~ ‘), . !.. :,,’

4. Accelerate from cruise speed to
specified supersonicspeed ( )

s. Climb to S0,000 feet ( )
,- ,,,, :-

6. “Conduct 180° turn ( )

. .
,.!

7. Release weapon(s)’”anddescend to
cruise altitud~”’( - )’

8. Cruise to base ( )

9. Landing reserve ( )

1.

2.

3.

4.

5.

6.

‘7.

8.

9.

Fuel for 2 minutes at maximum
continuous power (S.L.S.)

Maximum non-afterburningpower.

Speed and altitude for’maximum range.

~aximum power

At supersonic speed from 4 using
maximum power.

At S0,000 ft. at supersonic speed
of segment 4 with maximum”power.”“No
distance credited,

Weight reduction equal to weapon.
No time, distance or fuel credited
for descent except where specified.

Same as 3

Fue’1for 10 minutes of maximum
endurance at Sea Level.

-..

1

.

,1

. .

(0.,<,

B82
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MISSION M-9

OPTIMUM SUBSONIC INTERCEPT

7 ~.
—~_ 6

‘—_ -. _

‘3

4

3 5

1

SEGMENT

~ ‘L”wmcE
1. Take-off and accelerate to

climb speed ( )
I

2. Climb to cruise altitude (. )“1

3. Cruise ( ) I
;:-.*,... .,..........’: 4. Combat at best cruise altitude.,..’
u

o

()
,!<,II~,~[1,,

5. Release weapon(s) ( )

6. Cruise to base ( )
t

7. Landing reserve ( )

I

1.

2.

3.

4.

5.

6.

7.

Fuel for 2 minutes at maximum
continuous power (S.L.S.)

Use maximum non-augmented power

Speed and altitude for maximum range.

Fuel for 5 minutes at maximum power
at Mach = 1.0 at 50,000 ft. No
distance credited

Weight reduction

Same as 3

Fuel for 10 minutes of maximum
endurance at Sea Level

B83
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MISSION M-10

,.

I

OPTIMUM LOW ALTITUDE INTERCEPT

9— — —. —. _. 8
——

—\

,,.

\

1
SEGMENT ALLOWANCE

2.

3.

4.

s.

6.

7.

8.

9.

Take-offand accelerateto
climb.speec.( )

Climb ~o.cnise altitude ( ):

Cruise(. .) .
,.

Descend to Sea Level

Release weapon(s) ( )

Climb to cruisk altit~de ( ).

Cruise ( )

Landing reserve [ )

1.

2.

3.

4.

5.

6.

7.

8.

9.

Fuel for 2 minutes at maximum
continuous power (S.L.S.)

Maximum non-afterburningpower. .-

Speed and altitude for maximum range.

No time,fuel or distancecredited
exceptwhere specified. (~~a
Fuel for 5 minutesat Vmax at maxi-

Lk.
mum non-afterburningpower at Sea Level

Weight reduction

Same as 2

Same as 3

Fuel for 10 minutes of maximum
endurance at Sea Level

B84
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MISSION M-n

.,”. . .

RECONNAISSANCEMISSION
(Hi-Lo-Lo-Hi)

,,. -
8———_ 7

‘—” –-’--% “

/ ““-‘“
1

-SEGMENT

1. Take-off and accelerate to
climb speed ( )

2. Climb to cruise altitude (

3. Cruise - climb ( )

4. Descendto Sea Level”

5. Reconnaissanceactitiity(

6. Climb to cruisealtitude (

7. Cruise climb ( )

8. Landing reserve ( )

)

“)

“)

I1,6 4 .

L “=
5 .

ALLOWANCE

.-

1. Fuel for 2 minutes at maximum
continuous power (S.L.S.)

2. Maximum non-afterburningpower .

3. Speed and altitude for maximum range

4. NIO time, fuel or distance credited ‘
except where specified.

5. Fuel for 50 NM dash in and out
(total 100NM) or 5 minutes non-
afterburning power at Sea Levelwhich- .
ever is less, recon speed is 485 knots.

,.
6. Same as 2

7. Same as 3

8. Fuel for 10 minutes of maximum
endurance at Sea Level

.-,.,,.

B85
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RECONNAISSANC.EMISSION

MISSION M-12

..
:-”-*.

..s
4

,-
:’

, . .. “

(Hi-Hi-Hi)

(j- - 5-. __
— --

3

3 4

1

SEGMENT ALLOWANCE

1. Take-off and accelerate to
climb speed ( )

2. Climb to cruise altitude (

3. Cruise climb ( )

4. Reconnaissanceactivity

5. Cruise - climb ( )

6. Landingreserve( )

1.

2.

3.

4.

5.

6.

Fuel for 2 minutes as maximum
continuous power (S.L.S.)

Maximum non-afterburning power

Speed and altitude for maximum range ~,,y..f::.~..’..-.-
Five minutes at maximum afterburning “.,,’,,i’
power at an altitude of 50,000 feet
or above (specified)and at a @
specified Mach number.

Same as 3

Fuel for 10 minutes of maximum
endurance at Sea Level.

I
I
I

,
I

I

B86 1
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APPENDIX, IC
.+ ATMOSPHERIC TABLES ‘“ “ “

Table IV. Standard day -
.’ - -,

Table V. Tropical day
Table V1. Hot da~y ;

1. STANDARD DAY - “U.S. Standard Atmosphere, 1962, propert ies ’are ”pr’esented
as a function of geopotential altitude to lCI0,000 ft in 500 ft increments.
For-a--standard day, pressure altitude and geopotential altitude—are identical

2. TROPICAL DAY - The tropical atmosphere is typical of that which might
exist in the Northern Hemisphere and its prclperties are shown for ~
potential altitudes up to 100,000 ft in increments of 500 ft. This
atmosphere is hydrodynamically balanced and can be used for problem
solutions involving engine performance, aercldynamic characteristics and
calculations of true vertical velocity.

Note that these parameters are presented as a function geopotential
altitude rather than as a function of pressure altitude on a tropical day
in order to allow calculation of true climb performance. A g;ven pressure
altitude ,, which is directly defined by the atmospheric pressure, occurs at
a greater geopotential altitude on a tropical day than on a standard day
because of atmospheric expansion and therefore pressure altitude can not
be used for climb calculations directly.

All ratios, presented are based u,pon standard day, sea level values.

3. HOT DAY - Properties of a typical hot day are presented as a function
of the associated pressure altitude up to 15,000 ft. These are statis-
tically sampled properties and are not hydrodynamically balanced and can—.
not be used to calculate true rate of climb. Rather, this table is included
~show extreme properties to be expected and to permit criteria to be
specified for approximately constant altitude conditions, primarily for
take-ocf performance. In light of this, the altitudes were selected as
a mere convenience. All ratios presented are based upon standard day,
sea level values.

4. CONSTANTS AND RELATIONSHIPS -

a. Acceleration of gravity, sea level; go = 32.17404 ft/sec2

b. Temperature, sea: level.,. s.td: day;. T. = 518.67”R (288.2°K)

c. Pre:sure, s.e.a,. I:e,vel,. std. day; Pm = 21’16..22’ l“b/ft2 (2.%92’ in. Hg)

o,!~],,,
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I

d. Universal Gas Constant; R = 1545.31 ._.(*R)

e. Relationship between geqpotential, H, and geometric,

Z, altitude:
z

H~=
go

f

gdZ
0

where g is the local acceleration of gravity.

.

I

I
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