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GP-105 MONTHLY PERFORMANGE REPORT - 2 SECRET

dntroduction

This is the second of a series of monthly performance reports for
internal usage, to be issued from the Aerodynamics Department, Only a
minor change has occured since the first report, and applies only to the
CF-105 Performsnce with Pratt and Whitney JT 4A-25 Engines. This
alteration is due to a reduction in the ejector performance estimate for
the JT 4A-25. The pertinent changes are noted in their appropriate
sections.

Successive reports will present the latest dsta, with the altera-
tione from the previous report noted. The report is divided into three
major sections:-

1. CF-105 Performance

2. CF-105 Drag

3. Engine Data
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PRATT AND WHITNEY (J-

£6.g. = 29% MAC) SECREI

The following CF-105 - (J=75) JT 4A-25 performance estimate is based
on the Wind Tunnel configuration designated By V; Wy Ej5 N5 D,
particular featurs of this configuration is the extended, notghed and
cambered leading edge of the wi The drag of this configuration is
sumnarised (extract P/Aero Data 8) and 1s presented in section 2 of the
CF-105 Monthly Performance Report No, 1 issued October 1955,

The considerations for the installed engine data is summarized (Extract
P/Power/51) and is presented in section 3 of the CF-105 Monthly Report No. 1.
However an error has been made in the ejector calculations, and the revision
of the thrust with full afterburning is given in Section 3 of this report.
Only this alteration has been allowed for as changes to fuel consumption, and
non afterburning engine performance would not be significant.

The pertinent CF-105 performance changes are listed below,
A Combat Tg! at 1,50 M.N. at 50000 feet = - 03¢
A Maximum speed at 50,000 feet = 37 kts,

A Combat ceiling at 1,50 M.N. = 1000 ft.
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P/Perf/105 ( Appendix)

LOADING ARD PERFCRKANCE

Performance Under N.,A.C.A., Standard Atmospheric Conditions

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

(With Two J=75 Engines)

WEIGHT:

Take~Off Weight with 15,298 Lb, Fuel (77.1% ¥ax.) ecieeveevessssecs Lb. 58,982
Operational waight Fmpt © 0090000000000 00000000000000 00000000000 0es8s Lb. 43’684
Combat “eight (1/2 FUGI{ ©0 0000 0000000000000000000000006000080000000 Lb- 51’333
Landing Teight (With Reserve Fuel + Mis811€S) ceeseesesesssvsossoss LD, 44,200
Wing Loading at Normal Take=-Off Weight .....ceseeesesecesess Lb. /3q.Ft. 470
Power Loading at Normal Take-Off Weight ......eeesceees Lb. /Lb. Thrust 1.61

SPEED
True Air Speed in Level Flight :
At Sea lLevel at Combat Meight
Mo imum THIIET 0 giy e s eleialaiasislsiale sinis sialeiale sie atelsia vialsiolein s/ttt e slaisls obe nie s BLE, x 755
Military Thrust 00/ 9.9 9 0100 518 Bie-anaiele 0ie 8lu/e 8 0in a0 i nia 0 uie saleie waleie ainine easicee KLBe 640

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

Vaximum Thrust Kts,. 1,110
CEILING

Combat Ceiling at Combat Weight, Rate of Climb = 500 F.P.M,
Vaximim Theust at 15 Mol e acscocsasicsosnnnonossseenssensoesssoses Ft. 56,200

RATE OF CLIMB
Steady Rate of Clirb at Sea Level, Combat Weight
Maximum Thrust at MiN. = (92 .cssessssessssessvsssansosses

Niljt&ry Thrust at 530 KESs e salsinniosioindlsaisssinseesisissvie

Steady Rate of Climb at 50,000 Ft., Combat Weight
Maximum Thrust at M.N, = 1.5 009 060000000900 0000000008000

TIVE TO HEIGHT
Time to 50,000 Ft, M,N. = 1,5 from Engine Start at Take-off
Weight = 58,982
Maximum Thrust .eceeeoseecscscocscscsscsscsvesscssssssscssns

NANOEUVRABILITY

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

Combat Load Factor at Combat Weight
Maximum Thrust at M,N. = 1,70 at 50,000 Ft.

% Placard Speed = 720 Kts,




TAKE~COFF DISTANCE

Take=~Cff Distance over 5C Ft, Obstnscle at Sea lLevel SECRET

Take~Off Weight = 58,982 Lb,

Maximum TRrUSE . eevoesvssoesoonssoennseesssnesssssses ool ion et 3,400
e EataE s R s A IS e e e e S e e S 6,700
Meoetmuml Thrii sty HO B U DEg /10 oe ois ais s/ e e sialaia aials blaiate s s 2 dials ala e wiets e M S 4,600

LANDING DISTANCE
Landing Distance over 50 Ft. Obstuacle at Sea lLevel at Combat Weight 5,300
STALLING SPEED

True Stalling Speed in Landing Configuration at Combat Teight
at Sea Level ..icocesscesosssossosesssssssssscansnscasssosscnssscss KiB,

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, FU€l .escvsse-sssssscsses NoMo
High Speed Mission with Full Internal Fuel seeesscessscccses N,
-
Combat Radius of Action at 50,000 Ft., Mission as above except climb
at 530 Kts. and cruise out at M.H. = .92

Maximum Range Mission with 15,298 Lb, FUel .cueseesseescesocs loHMe
Maximum Range Mission with Full Internal Fuel .....eecceeses NoM,

Combat Radius of Action aﬁ Sea Level, Cruise out at .6 M,N. and
Combat at M.N. = .92 at Sea level, Crulse 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 200000000800 0000000 N.Ma
Sea Level Mission with Full Internal Fuel ..ceessssesssssssc 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.N,
Range with full interrmal fuel «.ceecsosecesrsscssscsesncaces Naolle
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SECReT

1B, CF-105 PERFORMANCE WITH ORENDA PS 13 ENGINES

(C.G. = 29% M.A.C.)

The following CF-105 - PS 13 performance estimate is based on the wind
tunnel configuration designated BoVjWjEjoN5Dg-4 over the subsonic portion,
and configuration Wg, Nps5, Bj, C3, Vp, Rg, over the supersonic range. The
particilar 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 configuration differs chiefly by not having a cambered leading edge.
This drag deta is given in P/Aero Data/48 but has not been summarized for this
report. This constitutea 1little change under supersonic cruise conditions,
and only decreases the supersonic drag by about 4% at maximum ‘g’ due to less
elevator angle for trim, Thus, the performancs does reasonably represent that
for the one configuration, BoVyWjEjgNsDg - 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 F11-1-1)
on the PS 13, with the exception of the cruise operation at ,92 M.N. and 40,000 Ft.,
where insufficient data was available from the Memo, and we were forced to usse
the original PS 13 Brochure (EMS 8) April 54, The memo of Dec., !5, assumes
a 6.5 5q. Ft. intake, and pressure recovery ourve from P/Power/23 APP/A/10,
It also considers the effect of & 39" 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 were
applied to this datay; but no account was taken of the bypass effect. It should
be noted that revised thrust estimates now being prepared indicate an increase in
maximum thrust at 1.5 W.N. of approximately 4%. This offsets the slightly
optimistic supersonic drags used in this report for the performance of the FS 13
engines version,

SECRET




LOADING AND PERFORMANCE

P/Pert /102
Performance Under N,A.C.A, Standard Atmospheric Conditions

To R.C.A.F, Specification AIR 7=/
fHith Two PS 13 Engines

CECRE!

WEIGHT:

Take=0ff Weight with 15,510 Lbe Fuel (78.2% Ma.x.) ecesscescecso oo Lbo = ’555889
oper&tional Weight Empt ...‘.'....'..................‘...'....‘. Lb. LO" c?

Combat Weight (1/2 Fuel 0000800000000 0000000000000000800000000080 Lbo LS’m,
La.nding Weight (With Reserve Fuel + Missiles) ee0ccssssssssse0ssse Lb. 4.2,200
Wing Loading at Normal Teke=0ff Weight ®ese00cccscsesssccvson Lbo/SQnFto YNAS
Power Loading at Normal Take-Off Weight eves00csecoecses Lb./Lb. Thrust 1.19

True Air Speed in Level Flight

At Sea Level at Combat Welght
Maxj-mlm Thmst 0000000000000 000000000 0000000000000 06000000000000"
Milit&ry Thmst 200000000000 00000 000000000800 000000000000000000000

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

Maximum Thrust ceccesesecccesssccccscsscsccescsccscsscecsasscsense

CEILING

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

RATE OF CLIMB
Steady Rate of Climb at Sea Level, Combat Weight
Maximum Thrust at K.N, = 092 00 0000000000000000000600000000

Mili‘cary Thrust at 530 Kts, ©0000000000000000000000000000

' Steady Rate of Climb at 50,000 Ft., Combat Weight
L!aximwn Thmst at )A.Nl e 1.5 9000000000000 COCOSISIOSIONBSIOINISIOIOIOONPNDY

TIKE TO BEIGHT
Time to 50,000 Ft. M,N., = 1,5 from Engine Start at Take-Off
Weight = 55,889 Lb, :
Maximum Thrust eeccececcocscococesecssocssscscscssoscssscce
MANOEUVRABILITY
Combat Load Factor at Combat Weight
Maximum Thrust at M.N. = 1.50 at 50,000 Ft.

Placard Speed = 720 Kts,




P/Pert/ 12
TAKE-OFF DISTANCE

Take-Off Distance over 50 Ft. Obstacle at Sea I.BVB‘l s000000000000
Take-Off Weight = 55,889 Lb,

Maximum Thrust 600000000000000000000000000000006000000s00000e [ Lo

Military THIUEY cescssesanssoscesssonsasasossneiosecsdiddsnss Nbd
Maximum Thrust Hot DW eeces0000000000000000s0s000s0ssscsssse Fle

LANDING DISTANCE

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

True Stalling Speed in Landing Configuration at Combat Weight

at Sea Level $06000000000000000000000000000000s00sssssssssssscscrss KiBe

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.K. = 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 Lbe Fuel cecsevscccsescssssss Nolle

High Speed Mission with Full Internal Fuel seeececcscecrccess Nole

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

Maxcinum Range Mission with 15,510 Lbs Fuel sssssssescnssanes N.M.
Maximum Ra.nge Mission with Full Internal Fuel cceeesccsscese NoMs

Combat Radius of Action at Sea Level, Cruise Out at .6 M.K. 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 15,510 Lb. of Fuel seeesssesecssccsss Nolo
Sea level Mission with Full Internal Fuel Svesvenseessssntss she

Ferry Range Mission 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.M.
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CF-105 (CONFIGURATION B, Vy W; Eyg Ng Dj_;) DRAG NOTE SECREf

"The drag of this configuration is summarized (BExtract P/Aero Data/58)
and 1s presented in section 2 of the CF-105 Monthly Performance Report No, 1t
issued October 1955."

No Revisions have been mede,
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The methods of estimating installed engine data and the subsequent
installed engine data estimates (Extract P/Power/51), has been presented
in section 3 of CF-105 lionthly Report No. 1. However an equation used
was found to be in error and should read: -

P, = (Pl -ARp +MV) Fo - (I +AF)
2 Fisr 8

where M, (engine mass flow) replaces M (duct mass flow).

This only produces a significant change with A/B 1it and accordingly
only this change has been made at this time.

Fig. 13, net thrust with afterburner 11t, versus mach. no, and
altitude, then has been revised and reissued in this report as fig. 13
issue 2.
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