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INTRODUCTION

This is the first of a series of monthly performance reports for internal
usage, to be issued from the Aerodynamics Department. Successive reports will
present the latest data, with the alterations from the previous rerort noted.
The report is divided into three major sections:-

ds CF=105 Performance
22 CF=-105 Drag
3. Engine Data







CF-105 PERFORMANCE

The performence in this issue is sub-divided into two parts:

1A, CF-105 Performance with Pratt and Whittney JT4A=-25 Engines

1B. CF=105 Performance with-Orenda PS 13 Engines




14. CF-105 PLKFCRMANCE WITH PRATT AND WHI
(C.G. = 29% M.A.C.)

The following CF-105- JT4A~25 performance estimate is based on the wind
tunrel configuration designated BpViWjEjQNsD3-,. The particular feature of
this configuration is the extended, notched, and cambered leading edge of the
wing, The drag of this configuration 1s summarized (Extract P/hero Data/58)
end is presented in section 2 of this rerort.

The installed engine data is summarized (Extract P/Power/51) and is
presented in section 3 of this report., Of particular interest, is the use
of an siector for improved performance.




P/Perf/ 105

\ND PERFORNANCE
Performance Under N.,A.C.i. Standard Atmospheric UConditions SE( RET

To R,C.A.F. Specification AIR 7-4

(#ith Two J75 Epgines)
WEIGHT:

Take-Off Weight with 15,298 Lb. Fuel (77.1% MaX.) .eveeeevossosecess Lb.
Operational Weight Empty e's eisiais 8ie 0/8 8 8 0/6/s/s sis aln st nis o0 aimenssoanssss LDs
Combat Weight (1/2 FUEl)  .cceescesessssccnscassssesssensssassesso Lbe
Landing Weight (With Recerve Fuel + Mis3ile€S) e.eeeescccosocsesssos LDe
Wing Loading at Normal Take-Uff Weight seceeesscessescssscssss Lbe /Sq.Ft,
Power Loading at Normal Tuke=Off Weight ...eseseseeesso Lb, /Lb. Thrust

SPEED

True Air Speed In Level Flight

At Sea Level at Combat Weight
Maximum ThrUSt sloinisinlsiviain wis biulels e s ab aieiolo 8 n niaus bis s En e os soeses viess BES
BB Sl S R SO O i O 0 0 L0 G O D 0 S O O e O L IOG D T H . 6ot

True Air Speed in Level Flight
At 50,000 Ft. at Combat Veight

Raximum TRTUSLE, o velseisiessiessiciani=sivssinenvsnsssasensessnsssbsscssas Kie
CEILING

Combat Ceiling at Combat Weight, Rate of Climb = 500 F.P.M,
Maximum Thrust at 1.5 MiN. ccccesesiosinscanssssovesionssesonsesioonses £ e

RATE OF CLIMB
Steady Rate of Climb at Sea Level, Combat Weight
Maximum Thrust at H.No = 092 S 0900060000 0000000080000000000000 F-?-Fn

Military Thrust at 530 Kts. ..oll.lt..!ltl.l!.Ol.l..:ollu..'c-‘Fl?.Il

Steady Rate of Climb at 50,000 Ft., Combat Weight
Maximum Thrust at M.Ne = 1.5 cceessesscssssccscseassnsssscsces FoP.M,

TIVME TO HEIGHT
Time to 50,000 Ft. M.N. = 1,5 from Engine Start at Take-Off

Yeight = 58,982
Mascimum THEUuat . oeeeesieensnssenssss s esssssnsssseeessdsessses Mins.

MANOEUVRABILITY

Combat Load Factor at Combat Weight
Maximum Thrust at M.N. = 1.50 at 50,000 Ft.

Combat load Factor at Combat Weight

Meximum Thrust at K.V. = 1.70 at 50,000 Ft.
% Placard Speed = 720 Ktse

SECRET




P/Perf/105

cesoes sy

TAKE-OFF DISTANCE

Take-0ff Distance over 50 Ft., Obstacle at Sea Level SECRE—‘-

Take-0ff Weight = 58,982 Lb.
Max Taim  ThIMIBED oie s ois s /s 6 in o w618 aisin.s/vials o5 wissialsinl=s@ie/ois/s swlere v slaisienie Kibe 3,400
M E Ty TRTTUAT, o ole vialeivie sl o sinalelis o s sl slslsiu sl s/n siesia's on os s ix we 5o Fibe 6,700
Maximum Thrust, Hot Dﬂy P 0B 9B BP 2000030003000 0008000000000000s08 Ft. /+)6OO
LANDING DISTANCE
Landing Distance over 50 Ft. Obstacle at Sea Level at Combat Weight Ft,. 5,300
STALLING SPEED

True Stalling Speed in Landing Configuration at Combat %eight

at SEa Level 0000000000009 0000000000000 0000006000800000sas0008sR0 eS8 00 Ktso
RANGE

Combat Radius of Action at 50,000 Ft., Climb at M.N. = .92, Cruise out
at M.N. = 1,5, Combat for 5 Mins. at M.N. = 1.50, Cruise Back at M.N. = .92,
15 Min, Stack at 40,000 Ft., 5 Min, Fuel Reserve on Landing

High Speed Mission with 15,298 Lb. Fuel ..eseceessecscecssse NeMe
High SpeEd Mission with Full Internal Fuel ..eeeececncscosse NolM,

Combat Radius of Action at 50,000 Ft., Mission as above except climb
at 530 Kts. and cruise out at M.N. = .92

Maximum Range Mission with 15,298 Lb. Fuel sse000c00es 0000 N.M.
Mgximim Range Mission with Full Internal Fuel ..seeseccesscos HeM,

Combat Radius of Action at Sea Level, Cruise out at .6 M,N. and
Combat at M,N, = .92 at Sea Level, Cruise Back at .92 M.N., at
40,000 Ft., 15 Min. Stack, 5 Min, Fuel Reserve on Landing

Sea Level Mission with 15,298 Lb. of Fuel ..ceceescessscesso NoMo
Sea Level Mission with Full Internal Fuel .c.ceessssscecseceo NeMo

Ferry Range Mission at Fconomical Cruise Speed (M = .92 and Height,
including 15 Mins. Stacking at 40,000 Ft., 5 Min, Fuel Reserve on
Landing

Range with Full Internal Fuel and 500 Gal. - Fxternal Tank . N.M, 1,859
Range with full internal fuel c.ceeeeccssscecsscesesncsssscne Nolls 1,609










JYPERF/105
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The following CF-105 = PS 13 performance estimate is based on the wind
tunnel configuration designated BoVy#fqEjpoNsDg-) over the subsonic portion,
and configuration hg, Nps, By, Gz, Vo, Rg, over the supersonic range. The
particuler feature of the former configuration is the extended, notched, and
cambered leading edge of the wing. The drag of this configuration is summa-
rized, (Extract P/Aero Data/58), and is presented in section 2 of this report.
The latter 1figuration differs chiefly by not having a cambered leading edge.
This drag ta is given in P/hero Data/Ai8 but has not been summarized for this
report. This conatitutes 1little change under sppersonic cruise conditions,
and only decreases the supersonic drag by about 4% at maximum 'g? due to less

elevator angle for trim, Thus, the performance doe sonably represent that
for the one configuration, BpVyWjEjglsDg = 4.

The PS 13 engine data is in a more incomplete state. The engine data
above the tropopause was taken from the Dec. !54 Memo, (Ref. Orenda P11-1-1)
on the PS 13, with the exception of the cruise operation at .92 M.N. and 40,00C
where insufficient data was available from the Memo, and we were forced to use
the original PS 13 Brochure (ZMS &) April 54. The memo of Dec, '54 assumes
a 6,5 Sq. Ft. intake, and pressure recovary curve from P/Power/23 APP/L/10,
It also considers the effe of a 379" ejector, as well as a bypass which opens
to 118 sq. Inches. For engine performance below the tropopause the original
PS 13 Brochure was used. The above mentioned pressure recovery correction wer
applied to this data;, but no account was teken of the bypass effect. It should
be noted that revised thrust estimates now being prepared indicute an increase i
maximum thrust at 1.5 #.%. of approximately 4%. This offsets the slightly

optimistic supersonic drags used in this report for the performance of the PS 13
engines version.

n
17}

n

7

1
13 CF-105_PERFORMANCE #ITH ORENDA PS ENGINES SE‘CRE
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LOADING AND PERFORMANCE

Performance Under N.A.C.A. Starndard Atmospheric Conditions

To R.C.A.F. Specification AIR 7=4

({1 T or
WEIGHT:

Take-Off Weight with 15,510 Lb, Fuel (78.2% M. ) uiesieles tiote oieiointece
Operational Weight EMpt © 500868008060 00000800600800800000C000ssO0PIS
Combat Weight (1/2 Fuel 0609660008088 0006068080600060000000000800800000
Landing Weight (With Reserve Fuel + BA551108) wssisssssissssisscense

P/Pert /102

SECRET

Lb.
Lb,
Ib.
Lb.

Wing Loading at Normal Take=Off Weight cecesssssccscesscsonse Lb./Sq.Fte
Power Loading at Normal Take-Off Welght ..cceesecsecces Lb./Lb. Thrust

SPEED

True Air Speed in Level Flight

At Sea lLevel at Combat Weight
Maxi-rnllm Thmst .‘...........‘...................0...‘....‘......
Milit&ry ThruSt ececescssscsscscscssssssseesscssosssssssssssnsscccsode

True Air Speed in Level Flight
At 50,000 Ft. at Combat Weight

Maximum ThTUST cessecescscssssscsscssssecessssossssssssssssccosese
CEILING

Combat Ceiling at Combat Weight, Rate of Climb = 500 F.P.M.
Maximum Thrust at 1.5 Helle coosocosoccscssssscsscscsccscsnssnscce

1

RATE CF CLIMB

Steady Rate of Climb at Sea Level, Combat Weight
Maximum Thrust at H.N. = .92 6060066 080890000800006000000000
Military Thrust at 530 Ktse te 0008080008000 00080008 000000000

Steady Rate of Climb at 50,000 Ft., Combat Weight
Maximum Thrust at M.N., = 1.5 ooo.ooooooo:o'oooooooooooooooo

TIKE TO HEIGHT
Time to 50,000 Ft. N.N. = 1.5 from Engine Start at Take-Off
Weight = 55,889 Lb, !
Maximun Thrust oo-ooooooo-.o-ooo.ooo.ooooooo.oooooooooo-oo
MANOEUVRABILITY
Combat Load Factor at Combat Welght
Maximum Thrust at MJN. = 1.50 at 50,000 Ft.

Placard Speed = 720 Ktse

5

F.P. MU,
F.P. M,

F.P.UM.




P/Perf/ 12

TAKE-OFF DISTANCE SECKE.T
Take-0ff Distance over 50 Ft. Obstacle at Sea Ievel csceesececeos
Take=0ff Weight = 55,889 Lb,
Maximum Thrust ceeccescsescosscseccscssscscossscsosccosssocssee Ft. 2'500

Military Thrust cecccccccesceccecessscoscsssssccsssoscscsoses Ft. 3’800
Maximum Thrust Hot D&y 090000000000 0000000000000000000000000 Fte 3,300

LANDING DISTANCE

Landing Distance over 50 Ft. Obstacle at Sea Level at Combat Weight Ft. 5,000
STALLING SPEED

True Stalling Speed in Landing Configuration at Combat Weight

at S8 LeVe] ce0000000000000000000000000000000000008000000000000000 Kts.
RANGE

Combat Radius of Action at 50,000 Ft., Climb at M.N. = .92, Cruise out
at M.N. = 1.5, Combat for 5 mins. at M.Ne« = 1.50, Cruise Back at M.N. = .92,
15 Min. Stack at 40,000 Ft., 5Min. Fuel Reserve on Landing

High Speed Mission with 15,510 Lb. Fuel scccocecccsccsscccss N.M.

High Speed Mission with Full Internal Fuel ccccvccosscscccsce NoMeo

Combat Radius of Action at 50,000 Ft., Mission as above except Cruise
Out at M.N. = .92

Maximum Range Mission with 15,510 Lb, Fuel cececesscccccoces N.M,
Maximum Range Mission with Full Internal Fuel seeesesseccsse NoM,

Combat Radius of Action at Sea Level, Cruise Out at .6 M.N, and
combat at M.N. = .92 at Sea Level, Cruise Back at .92 M.N. at 40,000 Ft.,
15 Min, Stack, 5 Min. Fuel Reserve on Land ing

Sea Level Mission with 15,510 Lb. of Fuel ceecceccscscocccee N.Me
Sea Level Mission with Full Internal FUEL eeeessccssoasassee NoMe

Ferry Range Nission at Economical Cruise Speed (M = ,92 and Height,
including 15 Mins. Stacking at 40,000 Ft., 5 Min., Fuel Reserve on

Landing
Range with Full Internal Fuel and 500 Gal. - External Tank . N.Me
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SECRET

Rate OfF CuLims

CLimg AT 15 M.N.
Maximum ThrusT

T T
\ \ \
A \

\

\ \\ !
\ \
\\ T
\“QA——————— 50,000 LB.
\1-*:*{—‘ — 55000 L8,

\ \\\\ s

FEET.

\\\

Cuimg AT 91 MN.
Maximmum THRUST

ALTITUDE :

———— 45000 LB
=3 '
——X——50000 LB.
=i

45000 L 8. ——A- \‘——%—\%&"R&ooo LB
50000 LB: \

55000 LB
30,000 uqom 56,000 60,000

S,TEA.DY Rate OF Cump: FEPM.

'SECRET
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. /a e
Extract P/Aero Data/58

eptember 30, 1955.

CF-105 (Configuration BLVIWJEJJN5D4-4> DRAG NOTE
: ; 3

e SECRET

This extract contains the latest CF-105 drag date used for performarce

estimations, The particular feature of this configuration is the extended,

notched, and cambered leading edge of the wing.

The supersonic PD”TNBP has been anchored by the selection of
DM TN
‘DMIN6PD“TN 2 at 1.5 M.N. This selection

mise between CF-105 C.A.L. Wind Tunnel Tests,

has been based onffa compro-

the first CF-105 Free Flight

Model and estimates., Similarly, the subsonic

4

velue of CDMIN5CDMIN has been

selected.

The drag due to 1ift, drag to trim, has been obtsined

from C.A.L. Wind Tunnel Project No. W.A. 844-DD3 results. The model was .04

the Mach Number range was from .5M to 1.23M with a Reynold's Number
. 5 S - : 1e affec
from 1.6 to 2.5 x 10°. No allowance has been made for scale effect.
ents have been extrapolated where possible
A

by data from N.A.C.A. reports. The total drag is then determined from -

2 | x 3 = CLopyIn }2
D/P = 126500M DMT . et “NOTRIM

ne
ALV S I
a8,

2
7\\
8 'DMIJ /




Extract P/Aero Deta/58

(Continued)

Total brag - Lb.
, SECRET
Ambient Pressure - Lb./Sq.In.

Mach Number

Aircraft Effective Weight (Normel load factor

x aircraft weight) - Lb,
Aspant Ratjo (1.995)
Aerodynamic centre % M.A.C.
Centre of Gravity % M.A.C.

Elevator Angle for Trim cf Aircraft at

effective weight = degrees

Elevator Angle for Minimum drag - degrees

Non-linearity factor for CMB

Minimum Drug Coefficient

Lift Coefficient at Cpyyy corresponding to
STRIM

CLA Adrcraft Lift Coefficient

Aerodvnamic Drag Efficiency Factor at briIM

Cy Pitching Moment Coefficient at Zero Lift
o)

CM6 Elevator Pitching Effectiveness at constant Cp

From the drag curve, thus determined, the coefficients can be approxi-

mately reduced to tke more conventional form.

01?
CD‘::

4
CDintercert

Re
OTRIM(CDyptorcept )
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VMETHOD OF ESTIMATING J.R. Monk

EJECTOR PERFORMANCE

SECRET

Theoretically a larger secondary shroud diameter will give

a greater gain in thrust but the increase is limited by

two effects,

(a) The shroud must run filled at its exit otherwise the
secondary pressure will fall to ambient pressure or
lower and there will be a loss of thrust., The
length of the shroud L, is here an important factor and
there is an optimum length for any given shroud

“

diameter,
The prim1r§ Jet must not be over-expanded otherwise
there will be a shock and loss of thrust within or at
the exit of the secondary shroud.

The secondary shroud diameter has been chosen as a com-

promise between thrust bocst when using afterburner and

minimum loss of thrust with afterburner off where effect (a),

mentioned above, operates, The shroud length L has been

chosen to give optimum performance with the particular
diameter chosen. Note that too long a shroud WLLE give rise
to unnecessary friction loss,

It is convenient to express the ejector geometry in non=-
dimensional form by using diameter ratio Ds/Dp and spacing
ratio L/Dp. The properties of the ejector are grouped

into four parameters, secondary pressure ratio Pg/pa,

A / :
primary pressure ratio P /p, , mass flow ratio corrected
(=




METHOD OF ESTIMATING

EJECTOR PERFORMANCY

and gross thmsSEQRET

for effect of temperature mg /T,

Fej/Fjet which we can regard as the ratio of ejector gross
thrust to simple convergent nozzle gross thrust,

The characteristics of the JT 4A=-25 ejector have been taken
from NACA RM E52 L2/ and are presented in carpet form in

Figures 1, 2, 3 and 4 as follows:=-

Related Parameters:=

Mg /T Pp

fv‘p v Tp P a

» I P 5
Yoy /tiets ‘s/f’a ’ Pplpa

TABLE 1,

Summary of the graphs of nozzle characteristics used in
this report. Note that the above geometrical ratios do not
correspond exactly with those now proposed for the JT 4A/25

to be fitted in the CF-105, but the differences are not

thought to be significant,




ESPTMATTON =
TIMATI( I)

14 x

HRUS UST GIVEN BY ee :vi‘ “
The basic problem is to find th primiry and secondary SECRE
pressures and the primary and secondary ai /s wh act on the
Jector. Once we know these operating conditions, it is a simple
matter to find the increase of thrust by comparison with the
experimentél data given in NACA RM E52L24 ard Figures 1-4.
3e1 The gross thrust ratio has been found as outlined above
and is plotted in Figure 12 forlmaximum afterburning and
military thrust (maximum non-afterburning)., The gross
thrust has also been computed for partial afterburning
conditions at M = 1,5 and partial non-af'terburning at
M = 0.92, The calculations are listed in Part IT of
leport P/Power/51,
We are here concerned prim
calculations have also enabled estimations to be m de
secondary mass flow and pressure recovery in duct of

engine airflow,

TNTO NEM mumIiam wrm
IO NET THRUST WITH

FOR SPILLAGE DRAG AND INPUT WOMENTUK DRAG

The starting peint of the c
given in the engine brochure, From
of the basic engine by subtracting
the input momentum, The basic gross thrust is then factored by the

gross thrust ratio to give the actual gross thrust with ejector from

hich we can find the actual net thrust (Fpe) by subtracting the input

momentum and spillage drag,




The procedure of this rt of the est ticn is given in

Appendix II. Th tual ne hrust tained for maximum after—
¥
burning and military conditions over a range of Mach number and

and is plotted in Figures 13 and 13a

re l/‘ for no .',’,B' ! 1st has a] n e imated for f‘ll't,i’“,.‘

afterburning conditions at M .5 and partial thrust, no A/B at

in the near future to




METHOD

INTRODUCTION
An iter: > proces
ector operating point,

airflow at which t

and the

brochure

Duct and bypass inlet are

ijector dismeter ratio

and spacing ratio

re Losses










METHOD OF FSTIMATING
EJECTOR PERFORMANCE

and then when the secondary airfldw is established the initial

guess can be checked.

The ratio of total pressure of the air entering the bypass
to the inlet total pressure, FBz!PI'

Note that the secondary alrflow is made up largely of the
duct bourdary layer. The total pressure of this flow has
been assumed to lie half-way between the mean total pressure
and the static pressure calculated from the mean duct

number at the compressor face, This a

*.
ible where the mean duct Mach number is moderate

(for JT 44/25 Mp,et 4 6)

Pg / Py has been plotted in Figure 10,

/

-

total pressure at the bypass Pg = (Pg /P1) . Py.
bypass airflow parameter mg Té (where A = 7/ sq.ins.).
APpg
a maximum value of .0123 when the inlet gills are
choked. The quantity refers to the air poing to-the ejector
only and not to the cooler airflow. A suitable initial guess
is .0l. It is then adjusted in subsequent lines until the
pressure %oss.g through the bypass just makes up the differ-

ence between the bypass inlet pressure Pg and the ejector

secondary pressure Pge







METHOD OF ESTINAT

EJECTOR PERF

Cont'd.,

The primary jet pressure ratio Py /Pg 18 calculated from
the Pratt & Whitney Brochure (Curve 17227 for no after=

burner, letter of Marh for afterburner). For convenience

45 -

these have been replott in Fi es 5 and 6. To get the

actual P /pa, the ideal P, /p, from the brochure is
3 ! v

factored by the duct loss ratio P.

The temperature correction fa § to be applied to the

secondary and primary airflow,

Tg has been defined

]

in the

Secondary pressure ratio P /pa . This
Figure 1 or 2 at the particular primary pressure ratio and

corrected mass flow ratio corresponding to the value chosen

{
Pay mav/mo in column 18. As mentioned under column (18)

APB




ETHOD OF ES ATING
METHOD OF ESTINMATIN

EJECTOR PERFORNANCE

Conttd,

Column

Mg

26, the value of the condary airflow parameter,
l‘\ P
improved by iteration in subsequent lines until

Gross thrust ratio ‘gi This is read from Figure 12 for the

™

£ Jet

4

value of primary pressure ratio and the value of secondary

pressure established in Column 26 above.

Part II of the Appendix details the procedure for finding

the value of the thrust increase from the gross thrust ratio,




FORM 1344

1'7'/!’L’l(
£ / nt

u tl.i-[ {10

{(‘ 07}
=z /4
1P,

334

(s
N
(‘\_}

925

A
~1
Ly

Sk

727

~J




: ) AVR
AR 7 r
Gotmg Lo Lotk 2L
"ja / b]
&u nadis n [}/, ¢ e Q;ﬁz_ﬁ ffﬁmwi; ralto y i
7 :]O £ ¥ WEI(
L C. G
6 7 8 =] 10 (S 12 13 14 15 T 17 18 19 l 20
- 1 %a'l” | o m e ] Tl g
::: />a/ /bO ol { P ‘IL:(: _/D; i 'Jl\ i /B":‘u Fz:i Pb ﬂ’{ciﬂ: ﬁlﬁ flj
) EL // /, {/Ll'f/&"i'AJ P M[B‘ ﬁ—‘ P . F
| B i () U} I3 el > (o8
4 ) : //)/j«, ¢ '8 =l
! ' o 375 - .
§ 154521 313 {925 1 29 |~-99 | %5 | 306} | b GO 126 | 0L |25 | 347
Ot | boe 29
35 92 | et |2 | e (G
: - q & 95 2
oL oF [ 199 19280 81,8 99 315 | 230, » §90 |16 )5 [.otor | b6 | 3 -
f = -
| ,‘{«\v/ é\/{;. g 45 7
T
| 383 93 | b2 | 005 |1 68L | 324
| oioks]. 636 |G 28
96 12143 | 1432 | 727 { W42 |99 e |l %5 292 | /02 |06 | 41 317

i)

fleli.

flote L/!!(’ Ll | ertleat y‘ '5?/ /'_» s
C/{w(/d ’({U/? Z”/' !‘/" ;/; ’{[f"' (T (Lhcl e
g g
.Jr I

S -







net thrust from brochure,

net thrust with ejector.

net thrust




9
1 8 9 10
h =
n e M RE « mjf,vn(_

= if

fn

(%)
N

N

.

4200

4-(5

}15%
1§
- <

/G‘S

FORM %44




Examie

M0 LU O f- 71029 Horwsl relio Lo ned :?/.' il

: {(Qw P&W brochure

AVRO /

g P . . &/(_)'JJ’; ‘6?’15,
. Ay = P! ( bes ‘L(“‘ )( I+ Co > AIRCRAFT
(L /N 1 \/ A = 4 WEIGHT
( L’_(j\,’ + AFs ) A F’ = ) ( K= A;O Y)“i’l-}’ : Ao Go €. g Mg: PR .
7 8 9 ‘ 10 1" 12 13 14 15 16 17 18 19 20 21
m = /
SV 1t X% B _
/7 ¥ i ) 0 e o £
me | ms | me prrmme . 7 |emv | 2| % Po o | Al A
: 4 {/sec < G . ,
7/’-(10 ’{/ (// F}((" /{}/;u,
[0k 773 | 345% |\Wo0B7| —
07bb | (5 | 9 sz | 995 | 22072 | 2F19; | 1oag [ I31TE g
78 | 675 | 37 | g2 | N0 | Soso-bll6gqT | 105 17744 5468 | 375 | 208
’ o 4 g St
55 575 : [ 265 (075 120,225, | |- 0bl! A ' 1C
567 | 875 | 403 | My | (265 | (6275 20225} |'0bIS 204 b9 $62 | 8049 |455
S #3067
& Lf 12 (o £85 2075 /l/éO 7)9 07 ,)‘: o |- 0735 27,)!'5[: S 49 PesY *’j)r
4055
-~ A 7 / nagc O S é l? iy m A 10'17
205 1} 152 6L |22606 | 1557 (107581168 | 10785 |30163 o 138 | gy =
j ) Nz 20!
230 | 217 Y2 2579|1752 |14/%+4 | 32056 | 1085 |34973 6252 7227 |1379
244 | 291 105 |283:¢ | 1746 |17/3.9 {366 | 1. 0FK 273 % 6 140 |3/¢ 19 42







A D A

TECHNICAL DEPARTMENT (Aircraft)

FINALISED

DIMENSION S

SPACING RATIO
DIA. RATIO




-
“—
©
o |
=
A‘
-
=
< bad |
=
T,
=T
o.
had
Q

|
L

TECHNICA




MASS | FLOW RATIO
FOR DIAMET
| Q

AGAINST

TER RATIO
SPACING RATIO

| \
b\

\ I‘
X
! Y
\ e
\
q
>\

\
X
\ |
A i
| | \v \
\\ | : s
| e\ |
\ |

‘ \

A5 ¢ \ .‘ \}

'k \EE A \
\ \
‘ \
\
X
\
i X
/ ;
N\
\
%

‘

FOR SPACING KATI) N.52




-~ ¢

SECONDARY PRESSURE RATIO.
¢ DLQ / ESSURE RATIO SECRET

\ '\A b
£\ L SAERL | i
\ } ¢ .
\ \ w3 iie mswscie
\ / ‘.‘
J 8 7
\ \ )
\ \ / >
1\
\
\ 4 X 7 N
’
s N7 Sy
\ & 1)
\ 5 2 0 X
X X h A 9)
A \ PN
\ X
\ \
b
3 ) \ p
X 4 9. 8
\ \
] b \
7 49
\ \ N Ir
' ; ! 9 &
7 \ \ ’ ’
X
\, 4 b
\» ,/ / )
\ / 2 > 2
\ 7 ¥ \,
X e x
N A
A
X / 2 X v
\ \ / 1N 1.
X, | 2 \
3 1 X ’ f abs 3
Qi il ) %N i
g % { ! )
AN
\(/{ A ! ~ - - 1 -
3 N 1] 1924 =
A . = 1 4
- 74
, V) ; L W’ a4l 2 Q
o dE
.\\\‘ =
e ! “ .
1<
-~ e 6
B A i T =
i /‘ ~-
- ool 1522 o
=z inee P S




D
] o
:~ 4/_



















—_— | {
J
L4l
= S |
T o
I H |
2ze o
N
» 1
} §
I i
I f
| W i
{ b e e e e e e N e e T N N N 4 o
| i =
I f
| | | {
i ]
|
2=8al aamagan - +
|
i !
{
| |
)
{ s Ezl b
[







| : N G Gloed e e e e b

} , | FI6 2 b. PrRIMARY | PRESSURE RATIO
\ AR R 1 e TAGAINST] ‘ I
i S ALTITUDE £ | MACH NO.

i SHEEnE NO_ AFTERBURNER

™
L% )
By
R
Z}
—

MAX. 1

e R RO NT 0 YO o o ok S S i S i

1
[
= Ve
701 - 2
(U |
[ o (o]
r \ L0 td
[ i Q b/
[ o \
[ i = v
|
! ulE Q Gy
| /
[ . ¥ 7
| C / / /
i (OB T :)' 4 £ 7 /
/ |
/ f /
/
- } / /
b- y / y 5
T g 7 /

0
O
~
=
- —
\
X
\
-~

A
(@]

0.3
>
72‘ . — /"'
U =1 e —
0, 5 - By
—— e z* e
A 5 '
- ®
57
2 &
& = =t — p? H
2 v 0 - ¥ ~ P 1 00
S L i0,p00 20 pao 30,0 40, o 3

























THRUST _RATIO F

AGAINST MACH

F "

Jet

= YL

|

BYPASS |AREA

,yeiJT

1-0%

1-06

-
5

02

1-0

| |

, A

| |
Siasisssaperzssaaan

|

|

ERnEREEEun HAEY

= o

| t

| |

[ T

|

|

} 4 4

| | |

| | |

8 il —

i I [

| i

| |

| |

FRsas 0 2T 8

! 1

| | |

| | |

ek =k

| i |

| i t

|

i




T 1o vl | B TTIL T 1 - Tl - T T T  WEMEY EERE B B E r I R — —— i o ‘
't 4
| | ! | ‘ !
[ { ‘ 1 | !
‘ l | | | | H
| | L SFCRET
| | | | | ! |
1 | i
| ! i { ‘ 1 J [
| [

. ¢o o’ |
, Ik 55,000/, :
NST MACH NUMBER | | | | AR e ey A

‘ . @ 36,000 i
| @15,:1”0/ ‘

{ | i ‘
| | '
|

AREA = Y40"

-

/
w e 25000 |
| 2eg”
|+ 60,000
= 5509 | {

y5 00" - E |
35,00’ |
i

p—— S

0

R

MACH NUMBER ‘

S.MARTYN

JubLY &) 1355
o |




| A4, 000

22000

NET THRUST Fa. AGAINST MACH NUMBE

A/B LIT

BY PASS AREA =74
DIAMETER RATIO= |13

SPACING RATIO *5%

4
.
.5 i
5 \
: 15.000
>
2 y
£ \
Y
% 1%
7 \ &
/ \ 1€ R bee
IS / \ &g A 5000
' \ - \ '
A

Pl

35000



p00'ed

, 4
Vi o S L TN ; /
,‘ \ 4
\ : . ,
| , } \ \
\ .. :
\ \ : ,
\ \
\ \ ;
\

a

DO0H

Qdool

009l







z}lmu

4e00

4 400

C
=
B

2 400

s
~




N
o~ \
e
7 "\\ “\
// .
| .l
45000,
A 4
4
\ 7 \
> 7 \
‘\ r i
;”\OOQ \
‘\ \
Y
\ \
1
\ \
\ 1
\ \
\ 1
it
b
el \
ek é
E
\
3 4
A
‘\
\ |5000
3
i )

J 75
=y 35000
20

1z

7 12 b

SECRET

THRUST
ATMOQSPHERIC PRESSURE

AGAINST
MACH NUMBER s ALTITUDE

EJECTOR EFFECT TAKEN FROM
A/B LIT,

RM E52L2Y
BYPASS AREA ="T¢ 15
EJECTOR = SPACING

RATIO: = I'I3
DIAMETER RATIO=

5%

5oad




25000 ©

NET THRUST RAT

A/ LIT
BYPASS

DIAMETES
SPACGIN

SECRET

. }
I8 000
' ]

MACH NO

¥ 20

5 MARTYN, JULY 15

SECRET




SECRET

NO A/B. MAX. RPM.

& | ALT|TUDE .

4

9
I &
r

/ &1 4.













AGAINST MACH NUMBER

|
Paslie)

SECRET

A/B LT

(4

BYPASS AREA = T¥n'

- 4o0m’
x 865, JC’O'
& 50 ﬂo"
B 450m
M 8§ oo
© 26,007
\\~
7—‘4\\
e e ] e \
o "/ \\
i :
\\\~
&
Y
\
N
A
\
\
HEN
\
\
/3 /¥ FE3g P33 /7 133 127 %)

REN

MACH NUMBER 5‘5

SSMARTYN




o
r\\i\ -

0 =
be |

A A =l » A D)
pav, JAC H 1\ C\. :u







I3
-

AN
)

"ON HOVIY

“NALYVH S

Q
&~

00099 - \

- T

/
{
|

A /

——

00k







W 2




