DRAFT REPCRT SHEET NO, 9 PARTII

73/Int Aero/5 Mark III Intake Design, Part I.
February, 1958 L.Allen, W.B.McCarter

Progress made through 1957 on a proposed Mach 3 intake for
the Mk.IIT C105 is presented and an indication is given of some of the
remaining problems.

The intake consists of a swept nose configuration of roughly
elliptical projection. The inlet capture area will be about 12 sqg.ft.
There are three fixed ramps of 7.5, 3.7 and 3.7° amd 2 final ramp
variable from 5 to 19°, The throat area will range from 3.l sq.ft. to
6.5 sqg.ft. The compression surfaces are placed outboard and the cowl
faired into the fuselage, The inlet duct downstream of the start of the
constant area section is similar to that of the Mk,II aircraft. Two
boundary layer bleeds will be required - a fuselage diverter bleed
(similar to that on the Mk,II) and the inlet lip bleed, Air from the
diverter bleed will be cducted into the cavity between the fuselage and
ramp wall and air from the inlet 1lip bleed will be used in the air-
conﬁitioning system.

The inlet will operate subcritically up to a Mach Number of
2.t and supercritically at higher Mach Numbers, A variable bypass will
be required in the duct to position the NSW for supercritical operation
at full RPY ard to pass sufficient flow at reduced RPM to prevent intake
buzz.

Estimated pressure recoveries and thrusts are included,
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DRAFT REPOR SHEET NO. 10

72/Int Aero/6 Method for Calculation of Propulsion System
Net Thrust (Revised P/Power/97).

December,1957 KG.Tadman, L.Allen
W.B. McCarter

The method of calculation for the Iroquois Mk.I engines
characteristics has been given in P/Power/97, but since it was issued,
some of the curves and charts have been revised for the Mk,2 and

modified methods of caleoulationyhave been evolved in order to adapt

for programming on the TBM 70k,

72 /Int Aero/8 Windmilling Buzz Boundaries ,
March, 1958 K,G.Tadman, W.B.McCarter

The general mechanism of buzz due to separation of the turbulgnt
boundary layer at the duct wall or on the ramp has been discussed fully
in P/Power/66. The buzz boundaries were obtained using the windmilling
mass flows estimated at that time, However the windmilling mass flows
have been investigated by Orenda and the earlier figures revised. In
addition, the trim angles of attack have been revised necessitating

recalculation of the buzgz threshold,

73/Int Aero/10 Mk,III Tntake Design, Part II .
March, 1958 L.Allen, W,B.McCarter
An investigation has been made of the effect of capture area
and ejector mmmmk geometry on thrust and fuel consumption for the Mk,IIT
aircraft, Various ejector configurations have been gonsidered and comparison

with a convergent-divergent nozzle plus door arrangement is included,
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DRAFT REPORT SHEET NO, 11

72/Int Aero/12 An Bxpendable Ejector Insert to Improve
Arrow 2 Subsonic Cruise Performance,
April, 1958 W.B. McCarter
In order to meet the RCAF requirements for 1500 IM ferry range
with the Arrow 2, a study was made to find the optimum ejector mpmm
geometry for M,92 at l,0000! at cruise RPM, & full RPM, no afterburner,
In addition, far the same flight conditions, the effect on
the existing large L0-49 %;vergent ejector, of changes in engine control
schedule, reduced bypass entry area, and reduced engine bleed were
assessed,

A reasonable Cowprownise between cruise and full RPM

which meets the ferry range requirement and cooling requirements is a

Eowfztru\
31-33 divergent ejector. Because this gravity is off-design at all

supersonic speeds an expendable plug nozzle released when the afterburner

is turned on has been recommended,

72 /Int Aero/13 Performance Calculations at Subsonic

Cruises for Arrow 2 with Three Ejectors

of Small Throat Ploawmeder Ratioc,
April 1958 L. Allen

Some performance calculations at M,92 cruise at LOOOO' has
been made using one NACA and two Rolles Royce ejectors, all with small
throat dlaweler ratios. These calculations were mdde to verify the
predictions of thrust and cogla'mg flow given for a 31-33 fI;vergent

ejector configuration in 72/Int Aero/12.
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DRAFT REPORT SHEET NO, 12

73/Int Aero/17 Arrow 3 Propulsion System, A Sumary.
JUne/1958 W,B, McCarter
The Arrow 3 propulsion system is a combination of variable
geometry side intake, variable bypass, and fixed geometry drsnrimgsxm
divergent ejector,
The basic aerodynamicg philosophy was a workable solution
to the following requirements:
a) High total pressure recovery,
b) Flow stability range £¥om from windmilling to maximum RPM,
¢) Low additive drag and no interference effects to increase

the aircraft external drag,

(o0
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Mintmum changes to existing Arrow 2 structure.
e) No deterioration in performance in comparison to Arrow 2

below M 2,0.

72/Int Aero/20 Revised Bypass Restrictor Geometry and
Spring Characteristic.

July,1958 W.B.McCarter, L. Allen
K. Tadman

Compliance with the Orenda request to reposition the restrictor
forward in the bym ss gave an opportunity to do an intensive reassessment
of its geometry, the spring characteristic, restrictor loads, and bypass
pressures by means of an IBM 70L program,

The final configuration was optimised on the basis of:

a) SFC a2t subsonic and supersonic cruise;

b) Maximum thrust with afterburner at M 8.9 through to M 2.3.

c) Distortion levels, at both equilibrium and transient flight

v

‘cases to be & 12% on an ICAO %ﬁardard cold day.

d) Bypass pressures to be no greater than presently issued,



DRAFT REPORT SHEET NO. 13
70/Int Aero/21 Comparison Between J75-A25, J75-B23, and

Iroquois 2 on Basis of Uninstalled Net
Thrust and Specific Fuel Consumption.
July, 1958 W.B., McCarter.
This report compares the uninstalled net thrust (i.e. with
100% pressure recovery) and specific fuel consumption of the Pratt and
Whitney J75 series A25 and B23 with the Orenda Engines Ltd. Iroquois
series 2.
Neither air bleed or power extraction corrections are

included, nor is any ejector contribution considered.

71/Int Aero/22 Thrust Derivatives,
July, 1958 W.B. YMcCarter
— Enclosed are the thrust derivatives at flight speeds requested

0re
by Stability and Control Group, Included orf rate of change of thrust

with yvaw, angle of attack, altitude, and forward velocity., In addition

the thrust moment derivative through yaw axis has been estimated,

71/Int Aero/25 Comparison of Performance of the Arrow 1
h with J75-A25 to the Arrow 1 with the Over-
speeded J75, the J75-A27.
September,l?SB W.B., McCarter
This report contains a brief assessment of the overspeeded
J75, the J75-A27 in the Arrow 1. Comparison is made throughout with the
J75-A25, the present engine in the Arrow 1,
The report is divided into three parts:
o~ a) Uninstalled net thrust and TSFC,
b) Acceleration times and fuel consumption at L,5000!.

¢) Comparison of mac-s flows at the tropopause.
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DRAFT REPORT SHEET No, 1h

70/ Int Aero/27 A Bescription of the Rumbling, Buzzing,
and Banging Within the Arrow Propulsion System.
October, 1958 W.B., McCarter

The noises emanating from the Arrow propulsion system ané

due to aerodynamic flow-breakaway. Rumbling is the separation of airflow
from the outboard lips of the intake, buzzing is initiated by the separation
of the turbulent houndary layer from the ramp surface and internal lip
profile, and banging is initidted by the separation of ergine airflow from
the compressor bleeding.

Fach can be heard by the pilot and vary from the low intensity

rumble to the high intensity mxmmik crack of an explosion,
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DRAFT REPORT SHEET NO. 15 PA RT ITI

p/Pert /80 Escape from C105.
March, 195k W.B, McCarter

The list of problems associated with escape discussed are:
a) Explosive decompression,
b) Tolerance to acceleration and deceleration forces.
¢) Windblast.,

d) Clearance of fin,.

e) Tumbling

f) Impact forces of an opening parachute,

g) Survival in a low pressure, low oxygen content, low

temperature atmosphere.
h) Bends
i) Impact with ground.

j) Survival in a crash,

P/Equip/52 Design of Shock Ramp Air and Air Conditioning
Exhaust Nozzles.,
Hbvember’l95h W,B, McCarter,
The boundary layer air from the shock ramr and air conditioning
air are exhausted through outlets in the aircraft spine aft of the canopy.
This report considers the exit geometry such that separation of the fuselage

surface boundary layer is prevented,

OEL/Aero/17 €105 Intake Duct Tests,
June, 1955 ¢ Baay
This report records the test of an 0,6 scale model duct and
three inlets. The configuration tested include the original design inlet
for the J67, a bellmouth version of this inlet to simulate in-flight
performance, and a sharpened leading edge version to conform more closely to

the supersonic area-rule distribution.



DRAFT REPCRT : SHEET No, 16

€100/Aero/563 Sugsested Modification to C100 Nacelle

Inlet to Improve High Speed, High Altitude
Performance.
May,19° o W.B. McCarter
Nacelle inlet 1ip modification to improve high speed performance.
With existing information, a subsonic pitot intake can be
tailored to fit any Ae%i%u. ?oint, The optimum geometry, however, is
gsengitive to off-design cases and the an at a particular point may

cost heavily at another,

The design point for the C100 Mk.IV, modified for high altitude
was
interception, s#i~—Pe assumed to be M,7 at 50000feet,
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The Arrow Propulsion System.
June, 1958 W.B, McCarter
This report contains a brief description of the design

philosophy behind the Arrow propulsion system. It was compiled to

assist J,C., Floyd in his Commonwealth Lecture to the Rogal Aeronautical

Society.
P16 /Prelim.Design/1 A Bummary of a Preliminary Study for a
Supersonic Jet Transport Investigated in 1956
July 1958 K,J. Barnes, G,B., Sampson
The following report is a summary of an unfinished study made in
early 1956 to determine the feasability of a supersonic transport using

xisting components and present-day 'state of the art!'.

o

The aircraft was designed around an 80 passenger, 20000 lb.

payload, and four Gyron engines since these had the highest thrust

available at the time,The design Mach Number was 1.75.
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ﬁlc/ relim,Design/l  (continued)
The configuration was optimized using Area Rule as a guide
to locate various components on the fuselage and also to 'coke bottle!

nal parallel fuselage total transferred area at

the design point represented a Sears - Haack

body of revolution,

71/4ero Data/12 Drag and External Drag

Coefficient, Arrow I, 1A,
Novermber,1958 W,B. McCarter
Included in this composite report is a new revised spillage
drag characteristic which shows good mmk agreement with both the Arrow 1
intake tests results and for the Vigilante, an aircraft with similar
intake geometry,
In addition, a new external drag curve is suggested which is
consistent with all available WIM and FFRM tests of the Arrow 1 and is

in good agreement with that of the Hustler, an aircraft with definite

family characteristics,.

_Gen/Int Aero/1 The Aerodynamics of the Propulsion System

for a Supersonic Transport.
Februvary 1959 W.B. McCarter

Using only conventional gas dynamic principles it is possible to

S

ete

ndicate in non-dimensional form the net thrust, specific fuel consumption,

e

and nautical air miles per pound possible with JPL fuel in a jet engine,
From this, one can predict the feasabl.lty of air transport at

supersonic speeds,



