g

-

SECRET

Y




National Research Council ~ Conseil national de recherches
Canada Canada

S i ¢ 1C.1.5.T.

Aeronautical and Biblioteque
d'aéronautique

Engineering Library et de génie mécanique

Report no.: J K€D 10D
has been E] downgraded to:

@ de-classified

by(Name) ! M. EMQl
(Pept ). Dwmalc_,_égwm%m«

Date: {,f </ 952

Slgnature




A V. ROE CANADA LIMITED

MALTON - ONTARIO

TECHNICAL DEPARTMENT (Airetaft)

AIRCRAFT.  CF=105 rerorT No_Monthly Report No,

FILE NO. NO. OF SHEETS:

BIBLIOTHEQUE
AERO | G. M.

CNRC - |ICIST

Date

PREPARED BY

CHECKED BY

SUPERVISED BY

APPROVED BY

ISSUE No REVISION No REVISED BY APPROVED BY REMARKS

FORM 1316 A




PERFORMANCE REPORT - 8

Tt

Introduction:

This is the eighth of a series of monthly performance reports for
internal usage, to be issued from the Aerodynamics Department,

Only the performance with Orenda P.S. 13 engines has been revised,
based on new engine data. The performance with Pratt and Whitney J-75
engines, given in monthly report 6 is included again in this report
for completeness.

The pertinent changes are noted in their appropriate sections,

yresent the latest data, with t:.e alterations
ous report noted, The report is udivided into three major

CF-125 Performance
CF-105 Drag
Propulsion,







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




March, 1956,

JA:__CF-105 PERFORMANCE WITH PRATT AND WHITNEY (J,75) JT4A-25 ENGINES

(C.G. = 29,5% M.A.C,)

The following CF-105 = (J=-75) JT,/A=25 performance estimate is based
on the wind tunnel configuration designated By V Wy ElO N5 Dg-4 (except
that the nose cone angle has been reduced to 30°§. The pafticular
feature of this configuration is the extended, notched and cambered
leading edge of the wing,

The drag of this configuration has been summarized (extract
P/Perf/ll2) and is presented in Section 2 of the previous monthly report,
However, this has been revised slightly because of shifting the c.g.
from 29% MAC to 29,5% MAC, This is in accordance with the planned fuel

sequencing to give a c.g. position of 31% MAC on firing the Sparrow II
missiles,

The CF=105 operational weight empty has increased approximately
1,400 1bs, since the previous report due to Sparrow II missile installa-
tion in place of Falcons,

No revision has been made to the installed engine data other than
the extension required to revise the mission profiles,

The overall effect is one of only slightly degraded performance,




P/Perf/105 vol., II
LOADING AND PERFORMANCE - 4 March 1956.

— -
Performance Under N,A.C.A. Standard Atmospheric Conditions . ne ri.
atE

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

(With 2 J=75 Engines)

WEIGHT:

Take=Off Weight with 15,673 Lb. Fuel (78.9% KaX.)eeeeveesseeeess Lb. 60,927
Operational Weight Empty $eevcecsesecscscessssccssssccsnsscssnsce LDs 45,254
Combat Weight (1/2 FUEL) vueeeeerecencanennraornsvnvenornennons Lb 53,090
Landing Weight (With Reserve Fuel + Missiles) sasssesasesnsaness LD, 45,224
Wing Loading at Normal Take=Off Weight uueeeeseceessesons.s Lb./sq /Ft. 48.5
Power Loading at Normal Take=Off Weight ueeeeseoeesasoss Lb./Lb. Thrust 1.64

SPEED

True Air Speed in level Flight

At Sea Level at Combat Weight ¥
Maximum Thrust ©00000000000s000000000000000000000000000000000nse LLB, 800
B’ilitary Thrust $000000:00000000000000%000000000000000000s000000 KbLS, 640

True Air Speed in Level Flight
At 50,000 Ft. at Combat Weight
Kaximum Thrust $00000000000000°90000000000000000000000s000000000s KLS,.

CEILING

Combat Ceiling at Combat Weight, Rate of Climb = 500 F.P. M.
Maximum Thrust at 1.5 M.N. 9000000000000000000000000000000s0s0es Fle

RATE OF CLIKB

Steady Rate of Climb at Sea Level, Combat Teight
Maximum Thrust at M,N, = «92 ®te000crvresssssscscancesasscences FoP M,
Mjlit&l’y Thrust at 530 Ktso 0000000000000 00000000000000000000 F-P.Mc

Steady Rate of Climb at 50,000 Ft., Combat Weight
Maximum Thrust at M,N, = 15 $00000000000000000000000000000000 F.P,M.

TIME TO HEIGHT
Time to 50,000 Ft. M.N, = 1,5 from Engine Start at Take-0ff
Weight
Maximum Thrust $9000000000000000000000000000000000000000000000 Hins.

MANOEUVRABILITY

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

a ¥V  Placard Speed = 720 Kts. F.A.S.




TAKE=OFF DISTANCE

m.1

Take=0ff Distance over 50 Ft. Obstacle at Sea Level
Take-0ff Weight

Maximum Thrust $0000000000000000000000000000000s0000000000s
Military Thrust .eeeeesececssascesess
Maximum Thrust, Hot Day .....

L R R )

$900000000e00000000 0000000000

LANDING DISTANCE
Landing Distance over 50 Ft. Obstacle at Sea level at Combat Wt,
STALLING SPEKD

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

'ol...oa.o..o.v.tol0.c......"tl..'.t.o.ooo.o-"o 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.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 15,673 Lb, Fuel o Galuie alalelelelelalele o S0l
High Speed Mission with Full Internal S e OO e
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 15,673 Lb. Fuel
liaximum Range Mission with Full Internal Fu

®e0000c000e0 000

el ®e00cs000000

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
Range with Full Internal Fuel

A A T PN R )
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May, 1956.

1B; CF-105 PERFORMANCE «ITH ORENDA PS 13 ENGINZS
(C.G. = 29.5% M.A.C.)

fv“'

The following CF-105 - Orenda I'.S. 13 performance es timate ie basged
on the wind tunnel configuration designeated B v, w, E% Ng D (except
that the nose angle has been reduced to 30°) The par ?cular feature
of this configuration is the extended, notched and cambered leading edge
of the wing.

The drag of this configuration has been summarized in previcus
monthly reports. The drag used is that given in monthly report € with
the C.G. at 29.5% M.A.C. in accordance with the planned fuel sequencing
to give a C.G. position of 31% M.A.C. on firing the Sparrow II missiles.

The increased weight of the Sparrow II pack over that of the
Falcon pack is largely responsible for the 1187 1b. increment in
operational weipht empty since the 4th monthly report (the last CF=105
Orenda PS 13 performance issue)

The Orenda FS 13 engine data has been completely revised. See
Section 3. The most significant change has been the slightly decreased
thrust in altitude below 1.5 M.N, and a considerable increase in thrust
at the higher Mach numbers. The specific fuel consumptions are
improved epproximately 10%.

The pertinent CF=105 - Orenda PS 13 parformance changes are listed
below:

11

120 Kts.
1500 £
957 1b.

A Combat 'g' at 1.5 M.N. at 50,000 ft.
A Maximum speed at 50,000 ft.

A Combat ceiling at 1.5 M.N.

A Combat mission fuel (200 NM radius)

] I




Performance Under 1,0,4,0, Standard Atmospheric Conditions

LOADING AND PERFORMANCE - 8 Extract P/Perf/102 Vol II

May, 1956,

WEIGHT:

Take-Off Weight with 14,
Operational Weight Empt,
Combat Weight (1/2 Fuel

Landing Weight

Wing Loading at Normal Take-off Neight
Power Loading at Normal Take-off Weight

SPEED

True Air Speed

Lo R,C,A,F, Specification AIR 1=4

Kith Two PS 13 Engines

....'.'.ll.......Lb.
ssesscessclb,
0..!....0'.I.'.'ll...l"...'l..l!..l'....Lb.
(With Reserve Fuel + Missiles) sesesssssseesesnnssolb,
tescsecssncssnisnnnsessssoLb/Sq. Pt
¢essessssssLb/Lb, Thrust

553 Lb, Fuel (73.3% Max)

$000c0t000r000000c000000000000

o0 scs0vs e

in Level Flight

At Sea Level at Combat Weight

Maximum Thrust
Maximum Thrust

True Air Speed
at 50,000
Maximum Thrust

CEILING

Combat Ceiling
Ma:<imum Thrust

OF CLIMB

Steady Rate of
Maximum Thrust
Maximum ‘Thrust

Steady Rate of
laximum Thrust

TO HEIGHT
Time to 50,000

Weight
Maximum Thrust

MANOEUVRABILITY

concnoccoooo.coooa-.on.o--o.'oaoonl-oon.‘.KtS-

A/B Lit

A/B Not Lit

G0ceccccsssrcscsssesossssrncessrassssseilS,

in Level Flight
Ft. at Combat Weight
A/B Lit

M A R RN T T s o 4.

at Combat Weight, Rate of Ciimb = 500 F.P.M,
at 1.5 MN. A/B Lit

onn-oooo---no-..-.-no.oaoc-c.olFto

Climb at Sea Level, Combat Weight
at M.N. = .92 A/B Lit
at 530 Kts, A/B Not Lit

®tsececessssssisessscnnseal P M,

sesecsccsscsscssseescsesF P M,

Climb at 50,000 Ft., Combat Weight
at M.N, = 1,5 A/B Lit se0sessssvcsesssssnssesessFaPol,

Ft. M.N. = 1,5 from Engine Start at Take-Off

*ecsscscsscssccsssssssssssseiing,

K/BLIE vssessinesennns

Combat Load Factor at Combat Weight

Maximum Thrust

at M.N. = 1,50 at 50,000 Ft, A/B Lit

Placard Speed = 720 Kts,




Extract P/Perf/102 Vol Ikeg

TAKE=-OFF DISTANCE

Take-Off Distance over 50 Ft, Obstacel at Sea Level at ...cev0s
Take-Off Weight = 56,119 Lb
Maximum Thru st A/ BT 0 e el arelsta sls. sies - cials a s nisiatalsleals Eba
Masctmum e Rhrust NA/ABRNOLE LAL o iis Sl othals a)aie o sie hin nie s wlasitieiaisla Uiy
Maximum Thrust Hot 'Day A/BE LIt sseesessesanssseconessaessss Fbe

LANDING DISTANCE

Landing Distance over 50 ft., Obstacle at Sea Level at Combat Weight

STALLING SPEED

True Stalling Speed in Landing Configuration at Combat Weight
AUNEEa lave Ll s ale e v a vin niein sin vis s clalieln Weis alkisisis/oin sinln s in o ls wu e nin KB 105-5

RANGE

Combat Radius of Aection 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 14’553 Lb. Fuel e900s 00 esscsenosee N.M- 200
High Speed iMission with Full Internal Fuel seeseeescscesce N M, 381

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

Maximum Range Mission with 15,396 Lb. Fuel ..e.cescecscsss NoM,
Maximum Range Mission with Full Internal Fuel ...seeeeesss NJM,

Ferry Range Mission at Economical Cruise Speed (M = .92 and Height,
ineluding 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. 1,738
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e Y .
-A-25 (J=15) en

igine data has been completely revised. The
been on P,S, 13 engine non~dimensional performance
data (reference h‘a-5b dated April, 1956) Installation corrections
applied to this are discussed briefly below,

1e ver) the P.S, 13 was estimated on the

of the I s Laboratory test th the J=15 configurat

P/Po pr/bD) The only netry change necessitated by the P,S. 13
was the {,1% increase in intake throat irea faired within a

of 49" intc e ini | uiffuser, It is considered to be within

the Lewls laboratory
ests, t ! forward of the inlet
lip face and the external lip s it is entical at the same inlet

1

ags flow ratio,

The ejector p mance 1 o 0" diamcter (1256sq. in) secondary
roud with a ¢ in pass inl area, Pumping characteristics are
btained from NACA RN 2124 he thrust (nozzle chocked) then
/
calculated in )

1256 & i s B’Mgz ¥
Ap [ LNV
e )[R (i )

= ambi

= effective 2
srimary nozzle total pressure
secondary total pressure
secondar

A further small corre i le an air bleed of 79 lb/min/eng
for air conditioninz, ti 1as been & de at the present time
for horaepower extraction du insufficient data from Orenda, However,
from past experience this




Maximum
daximum

faximum
Maximum
Partial
Partial

thrust (full afterburning) vs speed, altitude

3]
fuel flow (full afterburning) vs speed, altitude
thrust (no afterburning) vs speed, altitude
fuel flow (no afterburning) vs speed, altitude
afterburnin; at 1,5 M at 50,000 ft.
non afterburning at .92 at 40,000 ft.
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