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CF-105 PERIOOIC PERFCJlMANCF: REPCRT - 9 

Introduction 
This is the ninth of a s~ries of · periodic performance reports for 

internal usage, to be issued from the Aerodynamics Department. 

The pertinent changes are noted in the appropriate sections. For 
more detailed discussion of the drag changes see ''Effect of N.A.C.A. 
Wind Tunnel and Free Flight Tests on the Estimated Performance of the 
CF-105". 

As in the past, successive reports vill present the latest data, 
vith the alterations from the previous report noted. The report is 
divided into three major sections, 

1) CF-105 Performance 

2) 

:3) 

CF-105 Drag 

Propulsion 

UNClASS\f\ElJ 
c-cf'nCT 





1: 

(C.u, at 29.5% M.~.c.) 

The following CF-105 perforn,ance estimate is based on supersonic 
w:i.nd tunnel and free flirht tests which were conducted at the Langley 
Laboratories of the N,rt.C.A. The transonic and high subsonic regions 
,re based on C,;,,L, wjnd tunnel tests, whilst the low speed data is 
from ~.~.E. tunnel tests. 

The dr"g has been co;npletely revised resulting in minor changes 
subsonically, but with larger chiJJ1ges in the supersonic region 
compared to ~fonthly Report Number 6, see Section 2. 

The Orendc1 Iro:-iuois engine data bas also been completely revised, 
see :.Oection J. 

The pertinent perf orn, ... nce changes are listed below, 

Combat 'g' at 1.5 M.N • .:,t 50,000 feet 

Combat ceiling at 1.5 M.N. 

Combat mission fuel (200 N.M. radius) ___________ _ 

-.25 

-2900 Ft. 

+1119 Lb. 
t:, 
:,:J .. 
p 
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Extract P/Perf/122 

December, 19.56. 

Perfomance Under I.C,h,o. st1ndard Atmospheric Conditions 

To R.C.n.F. Specification xIR 7-4 

with Two Iroouois Engines 

Take-Off fieight with 1.5,672 Lbs. Fuel (78.~ Max) ....•.••••••• Lb. 
Operution ·,ieight Empty .........•..•....•.... , , .. , . , , ... , ... " .. Lb. 
Cornba t ·,:Jeight ..... 0 ••••••• , ••••• ,., •••• ,., •• , •••••• , ••• , •••••• Lb, 
For:nal design landing gross ,.eight AIR 7-4 - rUL-5-.5701 ....... Lb. 
~ing Loading at Normal Toke-Off Weight ...•.............•.. Lb/Sq.Ft 0 

Power Loading at Normal Take-Off Weight •••••••••••••••••Lb/Lb. Thrust 

:..PEED: 

True Airspeed in Level Flight 
at Sea Level at Combat ·.,eight 

Hoximum Thrust A/B Lit ...... o • ••••••••••••••••• o • ••• o o. o o. o o • K ts. 
1-'.axi.-nu.-n Thrust 1,./B not Lit ....... """ .•• "" ... , ................ Kts. 

True hirspeed in Level Flight 
at .50,000 Ft. at Combat ~-eight 

Maximum Thrust A/B Lit ...• 0 , •• ,., •••••• , •• , •••• , •••• 0 ••••• ,., Kts. 

CEILING: 

Combat Ceiling at Combat ~eight, Rate of Climb= ,500 F.P.M, 
Maxin1u.-n Thrust at 1.6,5 H,N, A/B Lit .. ••. • 0 •••• • ....... •• ... ••, Ft. 

RATE OF CLIMB: 

Steady Ra te of Climb at Sea Level, Combat weight 
Maximum Thrust at M.N. = .92 ~/B Lit ••••••••••••••o••••••• F,P.M, 
Maximum Thrust at .527 Kts, A/B not Lit••••••••·•••••••••••• F,P,M. 
Steady R~te of Climb at .50,000 Ft,, Combb.t hei~ht 
Maximum· Thrust at H,N, = 1,.5 A/B Lit .............. , ........ F.P,M, 

TIKE TO HEIGHT: 

Time to .50,000 Ft" M.N, = 1,.5 from Engine Start at Take-Off 
,;eight 
Maximum Thrust A/B Lit ..... , .•••. , , 0 0 •••••••••• , • , ••• , •• , • 0• Mins. 

MANOEUVRJ.BILITY: 

Combat Load Factor at Combat ~eight 
lfaximum Thrust ;,.t M,N, = 1,.50 at .50,000 Ft, A/B Lit 

• AIR 7-4 Placard Speed 

.59,JJ6 
4J,664 
.51,.500 
4.5,8.54 

48,4 
l,J4 

700 • 
671 

1147 • 

60,000 

60,600 
27,200 

8,600 

4.JJ 

1.6J 



Extract P/Perf/122 

- 2-

T ,\ii~ -OFF D IST ;i.tJCE: 

m,kP-~ff Distanc~ over 50 Ft. Obstacle at SPa Level at 
"''lkQ- Off Weight~ 59,336 Lbs. 
•~'lximu~ Thrust A/B Lit ..................••••••••••••••••••••••• Ft. 
• aximum Thrust A/B net Lit ...... . ... . ....•••••••••••••• ••••••••• Ft. 

aximu11 Thrust Rot D'ly P./B Lit ................................ Ft. 

LAl:D ING D IST AIICE: 

Lardinf Distance ovrr 5C Ft . Obstacle at Sea LevPl at 
llormal resign Landinr, Gross WPight .....• •. ••• ••••• ••••••• •••••• Ft. 

ST i\LLI'l , SPEED: 

"'rue Sta'..lin 
at Se'i Level 

Spee<' i n Landing Confir,uration at Conbat Weiµl-it 
• • • • • • • 0 • • • • • • • • • • • • • • • • • • • • • • • • • e • • • • • • • • • • • • • • • • 0 Kts. 

Co'nbat R-,r1ius of Action at 50,000 Ft.. Climb at 527 Kts. T. f...S., 
Accel. to H =- 1.5@ JC,000' , Cli:nb@ l{ = 1.5 to 50,000', Cruise-out 
at~. :. ~ i,5, Combat for 5 Mins . at ~.N. ~ 1.50, Crui se-back 
at '-',f.= .92, 15 :an. Stack at 40,000 Ft ., 5 '-'.in, Fuel Reserve on Landing 
Hif'h Speed :'.ission wit' 15 , 672 Lbs. Fue l ............ .......... .. l, . M. 
High Speed Mission with Full Internal Fuel (SG :-:: 0 . ?S) • • , ... . ... N. :~ . 

Combat Rac'ius of Action 'lt 50,000 ' Mission as above except 
Cruise-out at ~.ll. = .92 

:,1,1ximum RangP 'lission with 15,744 Lbs. Fue l .••••••••••••••• •• •• ll . :{. 
?~aximu!l' R3nge :Ussion with Full I nternal Fuel (SG-= ,, ,78) ....... N. !1. 

Ferry R!rnge )lission at Econo"lical Cruise Speed (Cruise cli:nb from 
36,500' to 41,500' i.t M = ,92) including 15 '\ins. Stacking at 40 1 000 
Ft., 5 :an. Fuel Reserve on Landing 

Range with Full Internal Fuel and 500 Gal. - Externa l Tank 
(SG = 0. 78) •.•.....•••..•..•...•.•.•.•.•••. 0 ••• o. o • o •••••••••• o N ol-1.. 

2,850 
4,430 
3,460 

4,810 

111.5 

200 .0 
302 . 0 

300.0 
450,0 

1460,0 
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2: CF-105 DRAG DATA 

The following CF-105 pertinent drag dat.:. are based on the wind tunnel 
configuration designated B

11 
v1 w1 E10 N

5 
n8_4 • The particular fe~tures 

of this configur ... tion a re the extended, notched and cambered leading edge 
of the wing. Provision is mdde for 4° up aileron deflection at altitudes 
greater than 45,000 feet. This data was obtained from wind tunnel tests 
at Langley Field. Cornell Aeronautical Laborutories and the National 
Aeronautical Establishment, together with "Free Flight Model" tests at 
the L;:;.ngley Free Flight Test Range. The actual test data has been used 
for the first time. In the past this has not been possible, extrapolation 
being necess"ry beyond M = l.2J. Because of the non linearity of the 
derivatives it is considered preferable to use the actual test data in 
the manner outlined below. Combining this data from all sources enabled 
an overall dr~g picture from 0.2 Mach Number to Mach 2.0. 

The wind tunnel data used is as follows:-

r;.:, .E. ',;ind 
C. ,, .L. h'ind 
Langley -~ind 
Langley i,;ind 

Tunnel Test 
Tunnel Test 
Tunnel Test 
Tunnel Test 

December, 1955 
May, 1955 
March, 1956 
June, 1956 

M :c 0.21 
M = 0.5 to l.2J 
M = 1.41 
M = 1.6; 1.8 and 2.0 

The data of the three latter tests was corrected to the exact height 
of the e.g. below the reference axis, and allowance was made for the 
shift in e.g. from 28% Ji. ,, .c. on the model to 29.5'1, M.A.C. for the 
actual aircr~ft. 

In the case of the N.A.E. tests investigation showed that CD vs CL 
could be taken o.S independent of M up to approximately M = 0.8. Further­
more it was found th" t sa tisfactory accuracy, in as far as the aircraft 
performance was concerned, could be achieved by ignoring trim drag and 
power effects within a e.g. range of 2si to J1% M.h.C. 

Above M = 0.8 the ciita was corrected for e.g. height and position. 
A trim carpet, c

1 
vs / Trim and M.N., was drawn in order to determine 

the elevator angle required to trim the aircraft at various lift 
coefficients throughout the Mach Number range. Since all the above 
wind tunnel tests were conducted with a rigid model which did not simulate 
the structural elasticity of the full scale aircraft, these elevator 
angles were design~tcd d TrL~ (Rigid). Investigation of the effect of 

structural elasticity and the thrust momentum change between model and 
full scale showed th ... t these effects on the elevator angle required to 
trim were not s ignificant to~ether as they tend to cancel each other am 
can therefore be ignored. 



Page 2. 

With this trim data &nd the tunnel dr&g data, the dr ag increment to 
trim for any gj ven c1 throughout the Mach Humber range Wee s determined. 
This Co f 0r a btrim was found to be independent of C1, thus enabling 
a single carpet of Co vs Otrim and M to be constructed. 

Using actual elevator angles and corrected ClJmin. corresponding to 
values obtained from Free Flight Tests a set of C1 vs Cu curves, for each 
Mach Number under test, with the elevator at zero degrees deflection was 
determined. 

From this data the drag of the aircraft was evaluated in the fol]owing 
manner:-

i.e. Total Drag= Drag with zero elevator deflection plus the 
drag increMent due to elevator deflection 
required to trfo. 

The trim drar, of the e]evator is proportional to the square of the 
def]ection. Hence, if some assistance is given to the e]evator by the 
ajleron in producing a tr1mming moment, there wi]l he a net reduction in 
drag. • 

The drag of u ,is aircraft with 4 ° of symmetrical aileron up-trim 
has therefore been eva]uated. This trim wi]J be automaticaJ]y activated 
at a]titudes above 45,000 feet, so as to avoid any difficulties arising 
from hin6e moment limitations at the high values of "q" which occur at 
the lower altitudes. 

The drag of the deflected ailerons is taken to be proportional 
to the relative effectiveness of the ailerons to the elevators, approxi­
mately 50%. The effect of structural elasticity, thrust momentum change 
and aileron deflection have been combined and evaluated as a~6etrim at 
50,000 fee t and nominal weight of 4'1,000 lb, with varying g1 a to cover 
the requisite range of C1' s. The altitude of 50,000 feet was selected as 
being of greatest signific1rnce in as far as the aircraft perforrr.ance is 
concerned. Thus for the configuration with 4° up aileron deflection we 
have, 

Ii = Ii + 66 €Trim eTrim (Rigid) PTrim 
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): PROPULSION 

Extract P/Fower/78 

November, 1956 

The installed Iroquois engine data has been revised. Essentially 
the change is to a 42.8 11 divergent ejector instead of the 40 11 

cylindrical ejector for which the perfonnance is given in Monthly 
Report 18. All new data and revisions during the interval have also 
been included. The more significant of these are as follows: 

NOTE: 

- altered bypass geometry; i,e, the bypass area has been increased 
from 60 sq.in. to 180 s~.in.; the diffusion area ratio has been 
increased from 1.25 to 1.50; re-estimate of bypass temperature 
rise. 

- additional data from Orenda on,fuel limitations and afterburner 
fuel flows. 

- correction of error in partial non-afterburning thrust vs 
fuel flows, 

Since data prepared for C.A. S, Present~tion on 
the Iroquois h/B fuel flows have been revised, 
in fuel for the high speed mission of 875 lb, 
increased combat weight, decreasing the combat 
1.63. 

December 6th/56 
showing an increase 
This results in an 
1g 1 from 1.65 to 
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