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CF=-105 PERIODIC PERFORMANCE REPCRT - 9

Introduction
This is the ninth of a series 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 detalled 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 will present the latest data,
with the alterations from the previous report noted. The report is

divided into three major sections:
1) CF=105 Performance
2)  CF-105 Drag

3) Propulsion
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WEIGHT :

Extract P/Perf/122

December, 1956.

Conditions

R.C.n,F, Specification AIR 7-4

with Two Irocuois Engines

Take-Off Weight with 15,672 Lbs, Fuel (78.9% Max) .........e... Lb.
BperationtWalpht mp Ly e olaielas wie o0 e win o/s o5 0 a 0 & in st s os 0in el LD

G ORBa LN E LR oV eieeis o s eielalalbin ais s s s sils sin 25 8ia 616 wis iwi6 vleleie sis'e

Lb,

Normal design landing gross wseight AIR 7-4 - MIL-S5-5701 ,...... Lb,
sing Loading at Normal Take-Off Weight .......eeeeeseesses.lb/5q,Ft,
Power Loading at Normal Take-Off Wedght .....eveveoeeeses Lb/Lb, Thrust

£ 8 A_[;_AD

True Airspeed in Level Flight

at Sea Level at Combat weight
Jaximum Thrust A/B LAt ...uvecveeeesosorecesssscocsscsosoosoes KLS,
Maximum Thrust n/B O AU s e e oo sl s lelielu s ate lols siulatel s nlala i ol TSy

True sirspeed in Level Flight
at 50,000 Ft, at Combat weight

Mascmum Thrust A/BULAL o isicsiiss s oisa/sis s s sive o sloiois oie isiatels o KES,

CEILING:

Combat Ceiling
Maximum Thrust

RATE OF CLIMB:

Steady Rete of
Maximum Thrust
Maximum Thrust
Steady Ruate of

Maximum Thrust a

TIME TO HEIGHT:
Time to 50,000
elbht
Maximum Thrust

MANOEUVRABILITY :

Combuat Load F

S

at Combat weight, Rate of Climb = 500 F,P.M,
at 0,65 MiNG A/BITAL L oosanmsion s snenisesss Els

Climb at Sea Level, Combat Weight

at MJN, = ,92 A/B LAt ....vveevceccsoescoses F. P
@t 527 Kta, AfB not Tt . uewsuvessnsaninssve EoP
Climb at 50,000 Ft,, Combat seight

= 1,5 A/B LIt tuiooerecnonscsesconons

» MJN, = 1,5 from Engine Start at Take-Off

B LAY i iiiiuveeeenrcosecsasncnssansensssssos Mins,

.ctor at Combat Weight

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

AIR 7-4 Placard

Speed
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Extract P/Perf/122
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PROPULSION
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PROPULSION
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The following CF-105 pertinent drag data are based on the wind tunnel
The particular features

configuration designated Bll vy 71 ElO N5 Dg_i+ : 2
of this configurstion are the extended, notched and cambered lezding edge
of the wing. Provision is made for O up aileron deflection at altitudes
grezter than 45,000 feet, This data was obtained from wind tunnel tests

at

Langley Field, Cornell Aeronautical Laboratories and the National
ronautical Establishment, together with "Free Flight Model" tests at

the Langley Free Flight Test Range. The actual test data has been used
for the first time., In the past this hus not been possible, extrapolation
being necessury beyond M = 1,23, 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 drag picture from 0,2 Mach Number to Mach

The wind tunnel data used is as follows:-

Tunnel st December, 1955
Tunnel t May, 1955
Tunnel Test March, 1956
Tunnel Test June, 1956

The data of the three latter tests was corrected to the exact height
of the c,g. below the reference axis, and allowance was made for the
shift in c.g., from 28% !4,..C., on the model to 29,5% M.A.C., for the

ctual aircruft,

In the case of the N.A.E, tests investigation showed that CD vs Cp,

P

could be taken as independent of M up to approximately M = 0,8, Further-
more it was found that satisfactory accuracy, in as far as the aircraft
performance was concerned, could be achieved by ignoring trim drag and
power effects within a c.g. range of 28% to 31% M.4.C,

Above M = 0.8 the duta was corrected for c.g. height and position,
trim carpet, C_ vs JTrim and M,N,, was drawn in order to determine
the elevator angle required to trim the aircraft at various 1lift
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=zted JTrim (Rigid)., Investigation of the effect of

structural elasticity and the thrust momentum change between model and
full scale showed thut these effects on the elevator angle required to
trim were not significant together as they tend to cancel each other and
can therefore be ignored,
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With this trim date and the tunnel dreg deta, the drag increment to
trim for any given Cp throughout the Mach Humber range wes determined.
This Cp for & by.q, was found to be independent of Cp, thus enabling
& single carpet of Cp ve b4r.ip @and M to be constructed.

Using uctual elevator angles and corrected CpDpip,, corresponding to
values obtained from Free Flight Tests a set of Cp vs Cp curves, for each
Mach Number under test, with the elevator at zero degrees deflection wus

determined.

From this data the drag of the aircraft was eveluated in the following
manner : -

c =C + AC
DTotal Dge - o D

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

The trim dras of the elevator is proportional to the square of the
deflection. Hence, if some assistance is given to the elevator by the
aileron in producing a trimming moment, there will be a net reduction in

drag.

The drsg of this aircreft with AO of symmetricel aileron up-trim
has therefore been evaluated. This trim will be automatically activated
ut altitudes above 45,000 feet, so a8 to avolid any difficulties arising
from hinge 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 chenge
and aileron deflection have been combined and evaluated as aﬂaetrim at
50,000 feet and nominal weight of 47,000 1b. with varying g's to cover
the requisite range of Cy's. The altitude of 50,000 feet was selected &s
being of greatest significance in as far as the aircraft performence is

concerned. Thus for the configuration with 4° up aileron deflection we

have,

69Triw - 5P“rim (Rigid) * Bbemyim
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Extract P/Fower/78

November, 1956

PROPULSTION

The installed Iroquois engine data has been revised, Fssentially
the change is to a 42,8" divergent ejector instead of the 40"
cylindrical ejector for which the performance is given in Monthly
Report #8., All new data and revisions during the interval have also
been included. The more significant of these are as follows:

-~ altered bypass geometry; i.e, the bypass area has been increased
from 60 sq.in. to 180 sq.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 partlal non-zfterburning thrust vs
fuel flows,

Since data prepared for C.4A,S, Presentation on December 6th/56

the Iroquois 4/B fuel flows have been revised, showing an increase
in fuel for the high speed mission of 875 1b, This results in an
1ngreased combat weight, decreasing the combat 'g' from 1,65 to

ll 3.
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