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CF-1O5 !IONT!:w' PERFOT{MANCE REPO'lT - 3 

INTRODUCTION 

This is the third of a series of monthly performance reports for internal 
usage, to be issued from the Aerodynamics Department. Only a minor change 
has occurred since the second report, and applies only to the CF-1O5 
Perfor~ance with Pratt & \Yhitney JT 4A-25 (J 75) Engines. This alteration 
is due to a reduction in the ejector performance estimate for the JT 4A-25; 
and to an increase in spillage dr•1g. The pertinent changes are noted in their 
appropriate sections. 

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

1. CF-1O5 Performance 

2. CF-1O5 Drag 

3. Engine Data 

lASSlf\t.\l 



1. CF-105 PERFORMANC!: 

SECRET 

U~ClASSlflEO 

The perform~nce in this issue is sub-divided into two parts: 

lA, CF-105 Performance with Pratt and Whittney JT4A·25 Engines 

1B. CF-]05 Performance with Orenda PS 13 Engines 

SECRET 
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lA CF-105 PE"'tF'09N,ANCE 711TH PR\TT /JID 1'.'HITNE'Y ( J-75) JT 4A-25 ENGINES 

(C.G. "' 29% MAC) ~ECRET 
UNCLASSIFIED 

The following CF-105 - (J-75) JT 4A-25 performance estimate is based on 
the Wind Tunnel configuration designated B2 Vi W1 E10 N5 Dg_4• The 
particular feature of this configuration is the extended, notched, and 
cambered leading edge of the wing. The dr 1g of t his configuration is 
summarized (extract P/Aero Data/58) and is presented in Section 2 of the 
CF-105 Monthly 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 1.-onthly 
qeport No. 1. An error was made in the ejector calculations and was noted 
in CF-105 Montly- Report No. 2. However, a further revision has been made 
to the thrust with full af terburning, and is given in Section 3 of this 
report. Only this alteration has been allowed for as changes to fuel 
consumption, and non-afterburing engine performance would not be 
significant. 

A sligh t increase in operational weight empty has also been allowed for. 

The pertinent CF-105 performance changes are listed below • 

~ Co~bat 1g1 at 1.50 M.N. at 50,000 feet 

~ Maximum speed at 50,000 feet 

~ Combat ceiling at 1.5 M.N. 

• 08g 

40 kts. 

., - 700 ft. 

UNClASS\f\tO 
eCRE'f 



P/Perf/105 Appendix II 

December 1955 
LOAD I!iG AND PERFOqMANCE 

Perfomance Under N. A,C, A, Stand1mi Atmospheric Condi tionp 

To R,C 1 A1F I Specification AIR 7-4 
, 

(With 2 J-75 Engines) 

WEIGHT: 

Take-Off Weight with 15,356 Lb. Fuel (77.1% Max.) •••••••••••••• Lb. 59,228 
Operational TTeight Empty••••••••••••••••••••••••••••••••••••••• Lb. 43,8?2 
Combat Weight (1/2 Fuel) ••••••••••••••••••••o•••••••••••••••••• Lb. 51,550 
Landing Weight (With Reserve Fuel + Missiles) .. •••• ••• .. ••• .. •• Lb. 44,390 
Wing Loading at Normal Take-Off Weight•••••••••••••••••••• Lb./ Sq.Ft. 47.2 
Powr Loo.ding at Normal Take-Off Weight ..• ••••. •• .•••• •••. Lb./Lb. Thrust 1.60 

SPEED 

True Air Speed in Level Flight 
At Sea Level at Combat Weight 

Maximum Thrust •••••~••••••••••••••••••••·•••••••••••••••••••••• Kts. 
Military Thrust ••••••••o••••••••••••••••••••••••••••••••••••••• Kts. 

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

.Maximum Thrust •••••••••••••••••••••••o••••••••••••••o•••••••••• Kts. 

CEILING 

Co~bat Ceiling at Combat Weight, Rate of Climb~ 500 F.P.M. 
Maximum Thruat at 1.5 M.r:. ••••••••••••••••••••••••••••••••••••• Ft. 

RATE OF CLIMB 

Steady Rate of Climb at Sea Level, Combat Weight 

~~~n Th~st at M.N. = .92 ••••••••••••••••••••o••••••••• F.P.M. 
ary Trust at 530 Kts. ••••••••••••••••••g•••••••••••• F.P.~. 

Steady Rate of Climb at 50,000 Ft., Combat Weight 
Maximuo Thrust at M.N. za 1.5 •••••••••••••••••••••••••••••• F.P. M: . 

TIME TO HEIGHT 

Time to 50,000 Ft. 
Weight ., 59,228 

Maximum Thrust 

MANOEUVRABILITY 

M.N. a 1.5 from Engine Start at Take-Off 

............................................ 

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

t Placard Speed• 720 Kts. 

Mins • 

'i 755 
640 

1,070 

55,500 

51,400 
15,800 

5,700 



...... 2/ 

T~KE-OFF DISTANCE 

Take-Off Distance over 50 Ft. Obstacle at Se.a Level 
Take-Off Weight c 59,228 Lb. 

Ma.xinruri Thrust ••••••••••• o •••• • •••• • • • • • • • • • • • • • • • • • • • • • • • • • 
Mili tacy ThM.lst ..•••••••••••••••••••••••••••••••••• • • • •••• •. 
Maximirn Thrust, Hot Day ••••.•• ••• •• •• •• •••o•••••• ••• •• ••••••• 

Ft. 
Ft. 
Ft. 

J,400 
6,700 
4,600 

LANDING DISTANCE 

Landing Distance over 50 Ft. Obstacle at Sea Level at Combat r.t. Ft. 5,JOO 

ST ALLING SEP PED 

RAJ,GE 

True Stalling Speed in Landing Configuration at Combat Weight 
at Sea Level ....•........ o ••••••••••••••••••••••••••••••••••••• •. Kts. 110 

Combat Radius of Action at 50,000 Ft., Clin:b at M.N. ,. .92, Cruise out 
at M.N. = 1.5, Comb!it for 5 !Hns. at M.N. = 1.50, Cruise Back at M.N. ,. .92, 
15 Min. Stack at 40 1000 Ft., 5 Min. Fuel Reserve on Landing 

High Speed Mission with 15,356 Lb. Fuel •• •• •••••• •••••••••• N.~•. 200 
High Speed ~ission with Full Internal Fuel••••••••••••••••• N.~. 309 

Combat Radius of Action at 50,000 Ft., lt.ission as above except climb 
at 5JO Kts. and cruise out at M.N .... 92 

Maximum Range Mission with 15,298 Lb. Fuel ••• •• ••••• ••• ••eo N.M. 406 
Maximum Range ilission with Full Internal Fuel • • • • • • • • • • • • • • N. M. 605 

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 W-iesion with 15,J56 Lb. of Fuel 
Sea Level ~ission with Full Internal Fuel 

. . . . . . . . . . . . . . . . . . 
• • • • • • ! ••••••••••• 

N.M • 
N.1.1 • 

Ferry Range Mission at Economical Cruise Speed (M = .92 and Height', 
incluqing 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. 
Range with Full Internal Fuel•••••••••••••••••••••••••••••• N.M. 

J25 
470 

1,859 
1,609 

UN lASSIFltO 

SECRET 



~ -
c. 
"" () 

:,: 
u 
w 
r 

'" 
~ 

- , 
~ 

! 1 ( I 

r

~ / £J_j-_· _r.z;.,..,;- -~- - r-·- -

~ • t lvJA.X IA-11.LM G 

~-

f 

r~ 
I 

I r 

l 

- i 

6COQO 

+ 
I 

l 

...,.. T 

1 I 

$US FA IN£.C; /N L~ Ve.L T l!£N 

t -

r 
I 

·1 

- I 

I 
-L -

I 

i- G ~10 ( L,EV£L SP6;£CJ) 

i 
I 

I 

I r . 

I 

~ 

t-

t,... 

~ 

~ -

IIJ 

~ 
\..: , . 
" '-I 

"' 

.ssooo 

sa:x::o 

4SOCi:; 

'rOXX) 

..3.:S'OCC 

L~, -- - ......___i_ __ 

~ 
i 

G=-1S 

i 4 

·;/ 

~

-- I 

Gs2.o ,, 

60 10 1 1o 1e 2 .0 

M4C'4 NO 

L _ ,;___ I - I _ 

I 

- t-

l 

I 
I 
I 

I 
J 

I 

1 
I 
I 
I 

I 

I 
•• 1 

I 

j 



Cl 
If"· 
Cl 

.J 
I 

X 

0 

600:X) 

i....: - SCOOO 
4J 

~~ 

I 
I 
\- -

l --

I 
I -

I 

20C06 

/OC,00 

I o 

l 
I 
I 
I 
I 

I ~. 
I l ___ ·- --- _ _J 

l --1 
I 

I 
j_ 

- "t 
l 
j 
I 

- + 

---1-
I I 

1 

I -

i .,. 

t -

f -~ 
I -
I 

_J_ -

- ' 

t •·· 

400 

I I 

I 

I 
- -f -

Goo 
- I 

' 

__ _1 ___ : -

- I I 

I 
V 

I 

dOO 

' 

I 

IZ.06 

T.RuE' Atlf;SP££D \ 

I -

- ; -

t 
~ - 1-

.I 
' I 

r- -
I . ' 1 

: ~- T ~ 
I I 

j I 



>< 
0. 

ll, 

-; - -

1 
I I 

-- t i 

4oc:DO 

I 
I 
I 

I + 
~--

1 .. 

! 
I 

0 

rl - _,_ 

- 1 
I 

L 

~ooc 
-50000 

~o 

7 

I 

T 
I l 

r -
I , 

- --------1 -
i 

,__ f I 
--- i 
I 1 I 

--·-r 

I 

' • 
I 

i 
- t-

• '+- t 

I 
i - ·r -

I_ 1 
J __ j l 

I 
I ,_ 
! 

I 
·r ' 

I 
I 

-~-~ ~ 
!-1 I 

T -

_:_ 
I 

1- I l • __ l 
: I 

. L 

- I _._ ---+ 

1 I -
- 1----+ --

' 1 



'7; 

I 
L -

I 

I -

L -

r 
L 
I 
I 

l 

f 
L 

I • 

60CX:0 

.... 
- 4!- 5:XX::D 

~ 

~ 
§ 40::X,0 

"-
i;'. 
-'-1 
~ 

<3CX:X:0 

.a:x:co 

/ClCO:) 

0 

0 

__j __ _ 

I 

7;✓'4£ To H£IGHT 

T 

/V///ylNfUM TI/Vf,c 

To H£1GJ,f'T 

" l __ ,._ 
I 

~ _J 
l -

1---

·- I 

y~ MINUTIE AL.LO'v./c::D 

,CRQ,y'J ENGINi; 3T"l);:T 

70 NltL/ .TA,R_Y ,f:.ATING; 

CLIMB U.Se.O JN t'IIG# 

·-r 

I 
I 
I 

.. I 

\ 
I I 

r 

CLl""t.8 US£D IM MAX, 

RA ~G£ MISSION 

- I 

..s 





JT4A - 25 P/PERF/ 1 C 

# r--+--+--+--+----+---+----+---+-+-t--l----4-+--l----4~f-f-l-l-+--.j......;._4---~-----+--+--+----+---,+---, 

-.- r_ 1 I, 



7f' 

1B, CF-105 Pl::.qFORMANCE WITH ORE~IDA PS 13 E.'NGINES 

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

t'NCt~ ~~?Flrn 
bEC E 

The following CF-105 - PS 13 performance estimate is based on the wind 
tunnel configuration design&ted B2Vl'V1E10N5Dg-4 over the subsonic portion, 
and configuration h9, NA5, Bi,, C3, V2, Rs, over the supersonic range. The 
partic~lar feature of the former configuration is the extended, notched, and 
cambered leaning 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 lat ter configuration differs chiefly by not having a cambered leading edge. 
This drap dfta is given in P/Aero Duta/48 but has not been summarized for this 
report. This constitutes little change under supersonic cruise conditions, 
and only decreases t he supersonic drag by about 4% at maximum 1g1 due to less 
elevator angle for trim o Thus, the performance does rea!'!onably represent that 
for the one confi!lllration, B2V1 W1E10N'5Ds - 4. 

The PS 13 enei,~ data is in a more i,cornplete state. The engine data 
above the tropopause was taken from the Decu 854 Memo, (Ref, Grenda Pll-1-1) 
on the PS 13, with the exceptio, of the cruise operation at .92 M.~. and 40,000 Ft., 
where insufficient data was available from the Uemo, and we were forced to use 
the original PS 13 Brochure (EMS 8) Ap-.-11 1 5/,, The memo of Dec. 1 54 assumes 
a 6.5 Sq. Ft. intake, and pressure recovsry o\lrve from P/Power/23 APP/A/10. 
It al:!!o considers the effect of a 39" ejector, as well as a bypass which opens 
to 118 sq. Inch"s. For engine performance bfllow the tropopause the originel 
PS 13 Brochure was used. The above mentioned pressure recovery correction were 
applied to this data~ but no account was taken of the bypass effect. It should 
be notea that revised thrust estimates now being prepared indicate an increase in 
m11ximurn thrust at 1. 5 M. 'I. of approximately I+%. This offsets the slightly 
optimistic supersonic drags used in this report for the p~rformance of the PS 13 
enP-ines version. 

VNC\.ASS\f\tD 
._, CT 
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LOADING AND PEllFOIUtlANCE 

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

To R0 C.A.F. Specification AIR 7-4 
With Two PS lJ En~ineQ 

\'/EIGHT: 

SPEED 

Take-Off Weight with 15,510 Lb. Fuel (78.2% Max.) ••••••••••••••• Lb. 
Operational Weight Ernptf ••••••••••••••••••••••••••••••••••••••• Lb. 
Combat Weight (l/2 Fuel) ••••••••••••••••••••••••••••••••••••••• Lb. 
Landing Weight (,'Yith Reserve Fuel + Missiles) •.•. ••• ••.• •••••. •• Lb. 
Wing Loading at Normal Take-Off Weight •••••••••••••••••••••• Lb./Sq.Ft. 
Power Loading at Normal Take-Off Weight ••••••••••••••• Lb./Lb. Thrust 

True Air Speed in Level Flight 
At Sea Level at Combat Weight 

Maximum Thrust .••.•••••.•••.•••••••..••••••.••••••••.••..•••••• Kts. 
lrlili ta.cy Thrust ..•••••••.•••.•••..•...•....•..•......•....•..••• Kts. 

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

Ma.ximtlnl Thrust • •• •• •• •••••• •• •••••• •••• •••. ••••••• •••• ••••o•• ••• Kts. 

CEILING 

Combat Ceiling at Combat Weight, Rate of Climb .. 500 F.P.ti. 
Maximum Thrust at 1.5 M.ll. •••••••••••••••••••••••••••••••••••••• Ft. 

RATE OF CLIMB 

Steady Rate of Climb at Sea 
Maximum Thrust at M.N. 
Military Thrust at 530 

Level, Combat Weight 
= .92 ..........•.....•...•.......• 
Kts. 

Steady Rate of Climb at 50 1000 Ft., Combat Weight 

55,889 
40,379 
48,lJO 
42,200 

44.5 
1.19 

* 720 
650 

1,110 

62,200 

50,000 
25,200 

Maximum Thrust at M.N ... 1.5 •••••••••••••••••••••••••••••• F.P,L!. 11,500 

TillE TO HEIGHT 

'I'ime to 50,000 Ft. 
Weight• 55,889 Lb. 

Maximum Thrust 

MANOEUVRABILITY 

M.N. • 1.5 from Engine Start at Take-Off 

••••••••••••••••••••••••••••••••••••••••••• 

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

* Placard Speed= 720 Kts. 

Mins. 4.1 



P/Perf/ 1Q2 

TAKE-OFF DISTANCE SECRET 
Take-Off Distance over 50 Ft. Obstacle at Sea Level • •• • • • • • • • •• • UN LA$Slff£D 
Take-Off Weight • 55,889 Lb. , 

Maximum Thrust ••••••••••••••••••••••••••••••••••••••••o•••• Ft. 
Military Thrust•••••••••••••••••••••••••••••••••••••••••••• Ft. 
Maximum Thrust Hot Day •••••••o••••••••••••••••••••••••••••• Ft. 

2,500 
3,800 
3,300 

LANDING DISTANCE 

Landing Distance over 50 Ft. Obstacle at Seu Level at Combut Weight Ft. 5 ,ooo 

ST ALLING SPEED 

RANGE 

True Stalling Speed in Landing Configuration at Combat Weight 
at Sea Level ••••••••••••••••••••••••••••••••••••••••••••••••••••• Kta. 105 

Combat Radius of Action at 50,000 Ft., Climb at M.N. = .92, Cruise out 
ut M.N. • 1.5, Combat for 5 mins. at M.ll. '" 1.50, Cruise Back at M.H. = .92, 
15 Min, Stack at 40,000 Ft., 5Min. Fuel Reserve on Landing 

High Speed Mission with 15,510 Lb. Fuel•••••••••••••••••••• N.M. 200 
High Speed Mission with Full Internal Fuel • • •• • •••••••••••• N. M. 318 

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

~\aximUm Range Mission witl;l 15,510 Lb. Fuel •••• ••••••••••••• N.M. 
Maximun Range Mission with Full Internal Fuel • • • • • • • • • • • • • • N. IJ. 

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

315 
491 

Sea Level Mission with 15,510 Lb. of Fuel•••••••••••••••••• N.M. 217 
Sea Le~l Mission with Full Internal Fuel•••••••••••••••••• N.M. 318 

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

Range with Full Internal Fuel and 500 Gal. - External Taruc • N.!.l. 1,675 

\:N lASS\F\fl) 
SECRET 
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"The drag of this configuration is summarized {Extract P/Aero Data/58) 
and is presented in section 2 of the CF-105 Monthly Performance Report No, 1 
issued October 1955." 

No Revisions have been made • 
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31 CF:.105 INSTALIBD ENGINE 'DATA 

(J•75) JT L..A-25 ENGINES) 

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 Monthly Report No. 1. Since then the net thrust 
equation was found to be in error and was corrected in CF-105 Monthly 
Report No. 2. 

In this issue the thrust has been changed further for two reasons. 

(1) The estimation of the gross thrust with ejector has been based on 
an analytical m~~thod in place of the experimental data given in 
NACA RM E52L24. The equation for gross thrust with ejector is -

Fej 
i 

'If - 1 
2 

(2) The spillage drug hso been revised, This is deducted from the thrust 
instead of added to drag because of its dependence 'on engine □ass flow • 

This chmge was on the advice of NACA as they have since found the 
experimental data to be optimistic. 
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