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§ FaTnts aeeciflcelion estehliishes the requirsswnis for the pyrfoymesce sad % i
H £ wethiod of aluviation of the ¥-I707 [8E] propulties arstem,  The fesers) g
: i; _ Elesvric CE4745F cugime gerfursance date i: the primary dets for the 1 ;
H i proswtion propulsion peefsrsence specificaties.  Supplesest 1 of this j i
. H specification defines the prevofrpe propuision perforsantt sad zethod 4 §
H i % of calcuiation by chowing tde Slscrete diffeorangss Datwess tha pradus. E
i \\\na& and the progoivps engines, %
: H
— et —_— e e e e e s — - - - - - e e ——— - - ——— - ———————— 2
¥ T2, AFPLICABLE LOXIBIENTS T T
< Tax following decwoments of the siant Nowve thawn form u pavt of this
{:f spreification 1o the extent speoified hervziz. In the evee: of ceafliict
‘ - betwean dacusents ited hermin, with the saseptien of the Esgine/&ie
" frame Techaicsl Agreemmnt {D8a303%E-33, ihe requireswents specifiad by .
ij the specificativm shall taley precedence. ;
2.1 Spexifiestios. '_\'
g XS0 .M, 1854 Foel Speciflcation
DIGSS-84T
g , 3.2 Standards.
Nora

2.3 Ciher Publications.
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3.0 Porformascs.

3.3.4  Pumctioms! Chorscleyisiies. The functisns wf propulsica pardss-
3 £ARCE BLE;

s, To dediver thrust wlith rinddes fuel consumprion and minlzage
q iniet drag.

[

o To traazmit forgus e the xoosevory drive subsvetes.

Te deliver aiv ¥9 ths euvircarentad vontswl sudiyvilewx, and
S , engine inletr anti-{ciag subiyzten.

L4
S

. 3.1.1.1 Engine Performante Charscteristics. The perfomzaace charas-

Tepiyllias Of ihe I0sLalicd engint shaii oe &% shewn in Table I. The

inztalled engine net Thrvst and spesific fual zonpamprion for the siua- :
dard dgy and non-standard dav £or vevasus altitudes, Mach awmbers, and ¢
=eRey seTCingd sre :hows in Figs. I thwsugh I3, The teowme constiiutisg

nae thrust and apecitic fuel contunplion are showh as subparsgrapds

kereunder and la logicsl seguencs.

3.1.1.3.1 Zexformsacte Criterie. The installed enpine performance for
ali pewer fevEiE LRail DE salewisted by use of E4/O3P Engine Ferformsnce
detg Jdeck and Sxhauct ¥ozile Fesformance dsis deck supplied by the
Geaernl Elssisic Os. Trhe ianstsiled res thrust end specific fus! consump-
zisn surves shall izclude the effectis of Lalel io%al pressure reodvery,
segprersey dischargs air bised, shafy horsspower extractiuon. ond exbiust
nppile seuondavy sbirflew withis the engine dvsign sod operzstise envwelcpe
shown 35 Fig. 34, The data decks define productiion engine esijssted per-
: formonce vepreventing raiimum fuel Iisw and minbmus net thrust for &1l -
ponEy stitings from §dle iy mexisum sugrentation. Engine gperfermince is
8 . based op . 3. Standsrd Armsiphere, 1592, Geoaweiric Altizude, znd the
use of a3 fuel conforming to Fusl Specification A.S.T.M. D1e3E-5dT Jet &
or A-1 Type sviation XKeyozeng., ihe Rinlmam Iower healing valus of thig
fuel i3 18 <88 B.T.U41D end ip used ia 2ll perfcrwance date pressntid
hetein, The norxie secondary 2irfice wsed i1n caisulating englas priere
£ sance is shown im Fig. 14,

NV

G

RO

LA

&)

t Total Pressure Recovery. The iadet total pressure
cateuisting enging periormance i3 shown ie Fig, 5.

¥ 3,5.1.3.3.2  Boysepwswver Extraction.  Tubie I7 1ists the a
i St AR s RSO
power extrscted Irom ihe gngaine o rupply pover for alrc

4
d
i

]

31.1.1.8.3 Engine hiy Bleed. The sverage amownts of airblerd rosuired

i from the ehgint CORpresnos 1o swet the average requizemenis of the sovie
. roc=ental <ohfrel subsysies dre gives in Takle k. Ingise and inlegr snti.

leing biced iz of » short verm patuse and is omitted from ongine perfer-
- Zahie.
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T table 1. Avezage Horsepowsr Exiracticns

Adrplans Operating Horsepossr Extreg- -
Condition tion Fey Bagine
Takeaft #549
Ciink 2od sopeledasrion 452
© Sug#rssnic crulse 453
Holding «t fack 0.4, .
18,500 #r 450
Crufse 1o altemmsz oo
Hach 4.8, . 350 8B &3
Gedcert M «}.2 08
D - 300

3.1.3.3.2  lslet Drag Chawvacteristics. The iniet deag Por wil #ijghe
gperstiog consationy zRals be coiculated 5y amalptical adthods, The falet
drag calvulstion methesd is based on sumsstion of spillage, bypass and
baundory layer blead drag increzeats. Fig. 15 is an ioier schomstic
identifying terms used im calculating imlet dreg, nzdditive drag snd
spillage drag,

3.1.1.1.2.1  Engine Demand. Typlcal wission sxpize airflow desszds in
teras of fressirems inlet capturs sres shown ia Fig., 20 are besed on
esgine airflow including nvizle seconcary sirfiow ard s3ing the ialet
total pressure recovery seheduls shown iz Fig. 15 end noszle zecondaxy
flow schedule shown in Flg, 15 and missior design piscards sbows in Fig.
17. The engine aiefiow Sevand ip siuuse feer is zaleulsted By the fole
lowing squatimm.

2 Tﬁ

W, v °r, [P, L N2
P £{u y.cr08f 2.3
E F j s ¥
Yel
Where £} = -y +(l"-§‘—) uz} Tt
s8d = > Engine corrected flow
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X
E
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zb"h‘l
"
>

» Usiverssl gas constant

: R E
: r £ * Cravitatioual keceleTscion L E
i . _'é
I B » Srecstress Mach maber ; T
= T 2
! i ¥ » Ratip of spaelfic Boevs i
b i 8 -z
g 335322 Yolar Sopply.fagine Demasd. Thv lsdrt supply cxptate dres H -4
g P Tatic is ohiw Ln Fig. Ai. Sopiae ctoRnd sadsw vatls curess sve shown In ! 3
O __Fig. U fer four-engine epsyatisg condivicams s -
; ) 3. Ciieb snd Accalissssien, Stsadasd Dev :
%f [r b, Citwd and Acseloration, Stamdacd Oay «10°C ‘
: 2 ¢, Sorsal Descent, Standsrd Day |
A , .
3 i 4, Erergescy Desceat, Stasdard Day i :
‘ '{' The exgine demand curees shown isclade noszie secondary gir, end sre cor- :
: L. reeted to Iocal inler flow conditians based an tie local to freestrean
". Hach mmber relaticnship showm in Fig, 19,
i 5.1.0.1.2,2.1  Purt Power Enine Deownd. Stasderd Gay. The eugine
semand oapivre ares raties for selecied pary power oonditines are
3 P whows in Fig., 23. At part throttie operation minimuy excesy alr
: i drsg shall D achieved by control of the inist throwet Meob rusher,
3 *
. 3.1.1.5.2.5  Ieiet Imsralled Urag Cocffigient. The cempnsite curves of
A . £, inlet installed dray coefficiemis Shown s Figs. -3 through o€ are hused 2
%‘ : . o freestrean Jyveaxic pressse and lnlet lip Fremcal ares of J5.23 s5q £2 E
4 i For 231 ¢aleulatischs, 3
i i FYe- %
- H i 3.1.1.3.2,3.1  Ciisb ond Auceleration, Standavd Dav. R conmposite <xave =
' 3 " of inlet installed drug coefficients for clisd and accelerstiam i3 z
¥ § ! shown in Fig. 25%. R
o Lo 3,.1,3.3.2.3.2 Cifeh and Accxlerstion, Standuvd Day +10%¢C. A cenposite 55 e
& curve of inletr Inmstalled drag zoeiticixais is shown in vig 24 for
& [ ciimb and scceleration. ;
G iy R
?‘g 3.1.1.1.2,5.3  Horssl Desceat, Stamderd Pay. K cosposite curve of inlet :
% i ipcealled drag cocflicients is shown in Fig, 25 for narmal descent.
3 - 5.1.1.3.2.5.8  Emergency Descent, Standard Day. A cosposite curve of
: H . inlet iprtalled Jrag coefficients i3 shows in ?ig. 26 for cmergensy
: H é desceni,
?; ' 3.:0.3.1.2.3.5 Part Powsr, Stamdard Day. The inlet installed drag cowef-
1 : f fizisat (norements [ov part LATSLIle enging Jemsnd ave shown in Fig., 77
e for selected part pover conditions. The tolal isstailed inlet drag
} o H
5 H [ 242 23 1% ;
% i b+ 3 §
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coefficient for part possr operation shall be the sum of the purt power
drag coefficient increments end tha drag coefficiears shown im Fig, 23,

LIS

E.1.1.1.7.4 lnlet Spillsgs Daag Confficiznt. Hhe inlet spillage drey
coeificlont is shewn 1% Fig. €5  Boipw Hach 3.3, inlet sphiluagr dray
haw buve detersived by inled drag lests. For Maoh wumers sbuve 1.3,
spiltage dtug was caiculated by tebing ths differepss boiwess The thee.
reticsl sdditive drag eod 1ip suctiom forze,

Pr——y

ety

$.1.3.3.8.4.1 infer Addisive Uraz Coefficient. Above Mach 1.3, thse
ABdiTive dreg COUEfSLisni kef caituietes by toe following eguetien:

1
|33
:
:
&
!g_‘,

&
(23
%ﬁ < S ¥ Ly f?if “‘Z‘e“} §
3 s onioal Pl VRS £ : T TTT
& A “eatea Stagrsvion L Comical Flow ""’J t
)g .
2 2 1
2 e 3.8 & 4
st B
) By -1 :
where ’:p - = ;
Seageation fé-— l{ 14
e _
| {
& The coniodd flow addinive dyug cwefficicet {05} Cenical Flow and Mass ’
Flow Tatis (é%:fié,} T8 3rTe computed by the artheds centained i :

v,

e

#.1.T. Technical Report Wo. i, The difference betwcen the theoretisal.
comical flew zass flow ratic srd the intel operatimg mass {iow ratio
{rormal shotk spliisge) s shewn §n Fig. 29, The sdditive duvag <o~
efficicnt for Mach nusbors abeye 1.3 is shown in Fig. 38,

JE—

Presaviy

. Tee lip surtion forss
suetion forov coefficient
wn 1o B6-FE43.  The ratie
shown A& Fig. 32.

3.8.1.3.2,4.2  Lip Swatles Vorce Coeff
cgefficaent is showh im Fig. 3i. ‘he !
above 1.8 wre ¢zlculated by the met
of lip suctian force o additive dy

£ 2
&

o e
g""‘ﬂ

3.3:.1.1.305  imlst Buungdsry lever Bieed Drsp Cosffizient. The coui H
boundary luyer Biotd sysiem shell be GIviced TALS Fout piucud chasbers, ¢
including the vortex valve., The cowl bowndury layev Bleed drag skall bta
Gased o= ¢ bized flow of 3 porxcent of the eagin: Jemand mess Figw st
zupersanic cruise Mach maber. This shell inciude Q.7 persemt leakage
far drag csiimates. The energy level @f the leskage air shall bs the
same as for the boundary layer bBleed [ros the fourth cowl plonus. The
ceaterbady boundsry layer bleed drag shall be Teszd on 2.8 peycear of
the engine demsnd mass flow at supersonic crwize. This shail intlude
0.3 percent leakage for drag cstimates. The energy ievel of the centex-
body leskage snsll be the ssme ax the centesbody bowndary lawer bieed.
The boundery layer bieed drag coefficients sve shown in Flg., 33, This
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. CLUZVE I8 2 somporite, showing the Total howndary léyer vieed drag corfli- H
3 cient, snd the tseiributles of exch blesd pienum so the tots) boundary i
2 3367 bived dreg cocificisui. Aiv-cunditlomisg %lead dreg is mol skhonm :
3 o8 thie Curve. A
= M H
=3 H H
g F,1.3.1.2.5.% Bowsdavy layer %lzrd Tousl Preysure Resweery. Boumdary i
-3 Rayer ficed tofal QIESIUEY THOOVRELES aze “hewn 1% fiz. S% fur s1) mle- .1
[ fEd. A jL-peToent total prosavre lowy i incladed in (e conlszbedy ‘ :
& blieed votsl pressure vecovery to acovumt fov SuCting from the coaterbedy o
% Plemue 1o ihe censorbody bised diachargs. o
3 1 1
?5 - - 3,1,2.1.2.5.2  Soundsry taver Blsed Mass Flow Ratls. The boundary layer i o
¥ tleod gnd alr-conditiening bites masy flew sabiod ot off-desige Hech sam-
g bar ape showa in Fig, 35, This curve is & compnsite, shawing the total {
‘“ Bited aaxs flow rotie, and the contreibution of szeh Sived compunent to I
Ly the total bleed wmyss Flow rexie. Ths bleed ravs Tiow rsties shoen in
%; Fig. 335 sre based o imlot lip franial aves, ‘-
i e
g 5.5.1.1.2.5.5  Bowndary Laver Bleed Pxit Thrust Coefficient. The Lo
2 boundary layer Sioed vali thvust Cueificicnts Yor 4ii olted plemms &rs §
1 showsn in Fig, 35, AIl bleed cxits shall be colwvergent nos:les discharg- i
g ing 8t T deg free the inlet sxis. i-

3.1,3.8.2.& Bypuss Urag Cosificient. Eypass dreg coefficlents sre
cwh 18 Fag., 37, Fypuss drag coelfizient i3 the swn of bypess someilom
T

ERS
PR

e 3 * s 2

;{. grag coefizcient and Isuver astevrsal weve drsg.

¥ -

5 - \ : 4

'é- 3.3.3.3.2.808 Bypass Mass Flow Ratle.  The bypass nuss flow retios sse 3

o3 H
shown in ¥Fig., 38. "‘Lﬁ L3 the stream iube ards of the bypass flow bassd !

4 t

¢ loeal air dengity and veiogily upstresm of the inlet. - é i

;

3 . s !

; 3.5.0.1.02.6.2 Lomwemr Wave Drap Uoefficient. The estizatsd extermal ¢

4 Izuver wave drags arg shown 16 Fig. 3B, ke louver external STESSUTE 38 %

A bgsed on two-dimensional oblique shuck velstiseships (Rwf. N.A.Q.A. Lo

g Regort Hs. 1133) with finlte aspest ratic pressure velief (Ref. MGrew- o

i x5 Hill, Enginsering Supersonic Aevodynamics) shen an obiigue shotk <sa be it

g mg austsined shred of the first jouver. Ffor cenditions when 5 noermsl shock L

E iR tands ahesd of the firsy fouver, ilhe sversge iowver eaxternsl pressurs .

% & is detemmined by using ke setheds shown in H.A.0.8, Repert Ho.'s 1383 ;!

f > and 18858, N

e S 1 :

® = {

g 31.1.1.2.5.2.1 towyer Seliing Angls. The aversge jcuver sellisg gngle .

% relative to the sovt external surface i3 calculated fron the following 3

3 BquaTion:
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3.8.3.3.2.4.5. 1 Bypasy Exit Yelocity Ceefficiant, The bypaas oxit
velocity, €, 13 sh 1. Gy TRCIUOAS SNSST CAREDIIUE Tusses,
notzie intersal ierice lesses and velenity prefile issies due te cofe

ney Fiow,

3.8.3.3.2.6.35.2  Brpors Exit Dischargs Sngie. Ths dypes:z exit dischergs
3 ¥ 3

3.3.3.1.2.2.3.%  Brpass Sysiem Toisl Freszure Fecavesy. The bypads syde
tem estimsted tovai pressuse FECOVEry L5 Shown ia Fig, 43, The bypaxs
total prezsure shell Le 5 wercent less than ths fotal prassure behind
the tnlet acsmul shock during staxted inlat cuc“atiea. Durzing unstesried
inlet cpsra*.,n the bypass tuial pressure Sheil be & perveeat less then

the ialetr throuat 1otul pressure.
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3.1.1.1.3  Hozzle Fesformance Chorscferiylics. Based en sveiiable dma,
s porile Lhterhel iniust cheisicient and the rozzle external bosrtail
drag are zhown in Figs. ~%, 45 and 4§,

3.1.3.3.3.0  Merzie intsinal Trrust Cosliicient. The aczzle latersal
thiwust ceefficient USR8 L0F CLZIing snsL&litd priiotRanae asi:uiazis& ig

showa ia Flg. 35. The coeffi fﬁftt« are besed on the secendary afr flow
sshedule shuwn bn Fig, 18,

3.4.0.1.3.2  Nozrle Soaitsii Dragz. The uerzzle boaitsil drag for all
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ratery tosty lfcf, D6- 23383, The d \..nzg coeffivients are
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used for czlculatling boattail drag ave shown im Figs. 24 and <7, respes-
tiveliy.

3.1.3  Cpersbility. Mot appiicable.

3.2 Subgysyem Definidies,

:.2.3 The propulsion subsyaiem perforzance
kﬂtﬁ“f’;c 31l o=y fungiionsl interfages. Tha suk-
;.'31 o3 d H Z Bal *3&# ¢nergy Trom, or s44 envrgy ta, the

for the B-1707 (GLy propuisien pesforminae snd rdinining subsystens i3
shown in Flg. 48,
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This suppienent deacribes the prriormance sepbcerente far the prointyde

propuisisn Sulirretes,

The prricrzanss wagwifarenis prosenlzd i this s
minisus scoeplabls to demunsivars ths feasinilis
sngine.

upplesans shall be
¥ of the eroietype

clog in this supplisnent 4ye identicul
peBY in the b«ﬂ s;&céizcgﬁs_n. woen ng SRify 13 zade
& specific ontyy i ihe basic Fropulsion Fevisr-

ication, the entire peragraph skhall alszse ke

Gtype sngpine. Porviuns of seoiions eF pare-

»plicadlie (o the prototyne 2agine aré replaced,
eictien of 2 wajor sectlon or paragraph alss

3 ar ;uﬂgs*ag‘aghs therounder withour individaasi
clon for esack subssoiien or suliperagraph.

3. APPLICABLE DIOUMENTS.  Hs changu.

IREMENTS. Themge.

3.5.1,1 Engliee Perforsance Characleristiics, OHangs To ped:

F the protolyn

= engine shell be ag shown
13, with the €sii

The performaiice chsragisvis
H uwing exceptions:

in Table 1 and ism Figs.

g, The mexizam net englne thrust st maxisum sugnented snd sasizms

dry powesr seilings shall not be less ihun 53 pescent of th

production engine ratings Shewn in Table § of Far. 3.1.1.%.

D, Thr fusl fiow Ffor 21} thrust values shen in Tebie {, of Par,
3.1.0.03, shxll mot be 205e than 108 percsat of the fusy flow at
the Sk%t thrurt valus,

3, {UALITY ASSURMEE FROVISIONS. Mo change.

5,  PRSPARATIUN FoR DELIVERY. Xo changs.

&,  RUTES, Ko change.
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Fimai ERGINE PERFUNMANLE

L. omuee

This supplesent specifics the Jensrel Slesizic Coapssy Sroduiclls
sngint performunce of August §, 1568, Hot il the £51¢ ia the preced-
ing zections, which wers Brsed on earilsy isfoymetion, has been re-
vized.

the datz iz tMis suvplssent shall be dersted for the protstwsne sfrpisas
5 RUEL - ¥ & I3
in accesdunge with fhe prevedurs specified inm Supplement I.

The Following parsgraphs shew the ¢ffett of the fiasl eugine poricow-
&oee Zata oo the performandt shown.

2.3 Giner sublizstiona, Changs te veed:

Cemersl Electric 5. Auvgust 1966  Cagine Performance Seck
GE47 35 Eaglme RASFID

General Efcctric Co. fuguet 1966  Exhewst Notzie Perforse
snee beck QEA7SSR
Yoirie HEETED Z3R W

Cenevel Electivic O5. 5 Scptember 1555 Eagine Hodel Specifica-
Tien Ko, E-20%6

%.t.1.1 Enzine Perfarmanse Charncteristics. Change.

feplace Table ! and Figure %
3.1.3.1.5.0 Esglme Dewsnd Thange.
Seplace Figure 3D

3.3.31.3.2.2  Iniet Senply - Ungine Demend Change.

feplace Figurs 21

3,1.1.1.2,.3.2 {iish and Accelersticn, Standargd Doy + 180, Chenge

Replace Figure 24

3.3.1.1,2.6  Aypass Drop Toefficient. Changs.
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