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This note presents the high-altltude performance
data for the C-105 supersonic fighter aircraft in terms which
will permit performance and interception studies to be carriled
out on an analogue computer, Four sets of date are included
to allow for existing differences vetween avro Alrcraft Limited
and the Aerodynamics Ssction of the Natlonal Aercnsutical
£stabIishment in the serodynamlc assessment of the aircraft,
and slso for uncertainties with regard to the centre of gravity
position of the aircraft during combat,
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1.0 INTRODUCTION

tieference 1 presents reasonubly simple equations
of motion for the performance of a turbojet alrcraft Iin
three dimensions in the stratosphere. The object of the
present study was to provide the characteristic Mach number
functions for the C~-105 aircraft involved in the solution
of these equations on &n analogue computer., In colluaboration
with DRB/CAKDE, who originally requested these data, it was
decided to work out four sets of values to allow for dis-
crepancles In serodynamic estimates exlsting betwesn Avro
Adlrcraft Limited and the Aerodynamics Cection, and also to
provide for the effect of changes in the location of the
centre of gravity of the aircraflt,

In order to expedite these data to DRB/CARDE, this’
note does not include any description on how the values were
obtuined, The term "Pessimistic Vualues" pertains baslcally
to the estimutes obtalned by the Aerodynamics Section whereas
the term "Cptimistic Vulues" is used for the values obtained
fundementally from Avro data, The forward centre of gravity
position (28% M.A.C,) is somewhat Forward of the position
presently used by the Company for combat performance calcu-
lations (29,56 M.s.C,), but should not be considered un-
realistic without fuel scheduling since the possibility of a
forward shift of the centre of gravity limits may be necessary
to assure good longltudinal handling characterlstics during
lending. The rearward position (54/ M.4.C.) probably repre-
sunts the extreme uaft limit with optimum fuel scheduling sand
may be prohibitive from the point of view of directionsal
stability,

2.0 &RBGUIRED MACH NUMBER FUNCTIONS

Following the notation used in reference 1:

With minor changes, the "energy heizht" equation
presented therein is:

0
dh , &% a(M2) _ A - _ _ fs(M)
It 5z ~dt fT(M) Ll(M) o(h) fz(m) X n ;sz_ X n

PO & = -
where fT(M) == fT = Cq 52 ﬁ aoN©

o - it Po 8 Bab
(M) = - U L9 B vy
LN E= Ly Doz
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I‘Z(F\«") = f2 == Kl&.lv:

Ko W

po/2 uM 5

(Note thut an error was made in reference 1 in that £z (M)
is proportional to wing loading rether than to (W/3S)2.)

The values of these functions for various Msach

ersa and for &an alrcraft weisht of 50,000 1lb,, are

presented in Tavle I, The thrust functions fp are obtained
from reference 2 und ere given for full reheat &nd no rehest,
Ncte thut conversion to any other sircraft welght 1is
readlly obtalned since fyn &nd £y are Inversely proportional
to welght; £, 1s 1ndependent of weizht and 5 1s directly
proportional®to weight,

.0 LOAD FACTOR LIMITATIONS

In addition to structural load factor limitations
and pllot bleckout limits, the aircruaft is load factor
limited by Ol (stall and buffet ), maximum elevator de-

flection and maximum avallable elevator hinge moment, At
high altitudss these lutter three limitations ars the

overning ones und 1n order to simulate the actual per-
formancs of the aircraft, the load factor in equation (1)
must be kept within the bounduries defined by these limi-
tations, Generally, the anb( limitation govers ut sub-
sonic snd low trensonlc speads, the elevator deflection
governs at high transonic and low supersonic speeds and
the maximum aveallable elevator hinze moment governs &t the
higher velues at supersonic speeds,

1t can be shown that these limitutlions can be
sxpressed in the following forms:
Limitations due to stull or buffet wnd muximum elevator
deflection:

Dnax = oflh) l‘L(J’.)

Limitations due to maximum avuallable elevator hing
moment :

Dnux = rH\»;l(m) + O(ETI)’,‘H.[; (M)

Y XD
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The vulues of the functlons (M), fol

ﬂﬁo(x) sre presented in Tuble II, Since fr(M) 13 deter-

(M ) and

mined by Cr ., 8t low speed and by naxlmum elevator de-
flection at higher speeds, this function is dlscontinucus
and the values pertalnlng to the polnt of lIntersection of
the two limitutions are presented &t the bottan of Table
1I in the row denoted by fr ..
D

Both of the above load fuctor limitatlons are

inversely proportional to aircraft weight.

4.0 0 ‘_L“u.u.lqu,;

1, Templin, R,dJ, The Problem of Representing
the Hizh-Altitude Performance
of u Turbc-Jdet Alrcraflt on an
Analogue Computer,

N,A,E, IM AB=-82, 12 June 1956,

Avro Alrcraft Limited CF=-105 Monthly Performance
report No, 8, May, 1956,
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VaLUpS OF THE VARIOUS MaCH NUMBoR FUNCTIONS FOw THE C-105 AIRCRAFT

TABLS I

Thrust and Drag Functions
Full No Pessimistic Values Optimistic Values
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TABLE II

Load Factor Limitations
Mach simistic Values Optimistic Values i
[ 8% z 34% Csle 8% § 4% c.g.
1, Ty | T, | T TR Ty, | fL | Ty

I
e
o
O
P8
>
=
O
Py}
<7
<
m
=
O
s
>
7
)
e

6.8
2.3
1»’- .'L,
137
21.6
22.5
24,0
270

/

AW OW H\W N N O

(
°

~N WY
INIWHSIT8V1S3

e o
R ONE N =~ O\

OO0 00000

°
e 0 o o

. °
QO

6,90
O.45
6,06
5.46
4 .60

(&)
e o
o C

AV

N b b
.
EE WL N

.

QN =3 ONE

e o o o o
OH~NON
ONENO N

o

25.0 @ M

—
.

[}
U




