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CAPABILITY OF THE ARROW WEAPON SYSTEM

2

Paragraph 21(c) of the minutes of the Second Programming Committee
Meeting required the Co-ordinating Contrator, in conjunction with the
Associate Contractors, to define the complete capability of the minimum
weapon system possible by January 1961.

The method of satisfying this requirement was discussed with W/C Londeau
of AAWS during a meeting at Maltén on 18 July 1958. It was decided that the
requirement should be met by a report comprising a section on Arrow
performance and a section on Astra capability.

Appendix A deals with performance of the Arrow aircraft and is identical
to Avro Aircraft Performance Report #14. The performance quoted is appli-
cable to both the 1961 and the 1962 weapon system capability.

Appendix B, which was prepared by RCA, Camden, deals with the capa-
bility of the Astra 1A system. Capability of the Astra 1B system is covered

by inference.
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ARROW PERIODIC PERFORMANCE REPORT 14

PERFORMANCE OF THE ARROW 2
’

(C.G. at 29.5°/0 MAC)

SUMMARY

The performence data given in this reportare based on the drag and
engine data given in Periodic Performcnce Reports 12 and 13. They represent
the best estimate of the ultimate performance of the Arrow 2 as at present
evisaged, with nominal engine performance of the Iroquois assumed as in
IMS 8 Issue 2.

The operational weight empty used in this report is 557 1lb. lighter
than the figure quoted in the August 1 weight report No. 7-0400-34 Issue 22.
The principal reason for this difference is that, in this performance report,
no allowance has been made for the increase in engine weight included in the
current weight report.

The main differences between this report aznd Periodic Performance Report
No. 12 are:-

. Revised mission profiles:and combat weight definition.

The inclusion of a Thermodynamic envelope.

The inclusion of Flight envelope limitation curves.

The inclusion of acceleration performance.

An inerease in operational weight empty of 1,489 1b.

. Revised input data - based on flight test - for take-off and
landing distances.

oW

The loading and performance data and flight envelopes are given in Figs. 1
to 9(b) and in Tables 1 to 8 inclusive.

The Thermodynamic envelope is based on a recovery factor of 0.90. The
Flight envelope limitations are based on strength and contrcl considerations
only, and do not necessarily represent the steady performance capabilities of
the aircraft.

It should be noted that the mission format is as agreed to at an informal
meeting with the R.C.A.F. (S/L Landry, F/L Hall) but has not yet been formally
approved. In the ferry mission, no consideration has been given to tail plugs,
or to fuel in the weapon pack, since neither of these schemes have had formal
approval for operational use. However the performance achievable with these
schemes will be covered in Addenda.

This report should be considered as a draft for R.C.A.F. approval as to
data presentation and mission format. If approved, it is anticipated that this
format would comprise the basis for the WSC 1-2 performance requirements, to
which subsequent Periodic Performance Reports would be prepared.
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TABLE 1 - LOADING AND PERFORMANCE

UNDER ICAG STANDARD ATMOSPHERE CONDITIONS

(Clean aireraft, i,e. no ventral tank, unless otherwise stated)

Operetion weight emply ib,
Maximam useable internal fusl ik,
Grogs Take-off weight {max.internal fuel) 1b.
Cambat weight (% mex.internal fuel weilght) Ib.

Maximum external fuel and tank
{500 gallcns at 7.8 1b/gall. and drop tank) 1b.

Mexdmmm gross take-off weight {Ccmbat miseion) 1n.

+ Maximum gross teke-off weight (Ferry mission) ib.

Normal design landing gross weight 1h;

Maximm landing gross weight {Combat mission) 1b.

Ving loading at gross take-off weight 1b/sq.ft.

Power loading at gross take-off welght 1b/3b thrust
Speed

True airspeed in level flight a7t combat weight

Fea Level (1) Maxiomm thrust, A/B 1it kts.
(1i) Maximm thrust, 4/B ualit kts.
50,000 ft.(1) Maximum thrust, A/B lit kts.

¥ Placard Speed

Goiling

Ceilling at combat weight, rate of climb 500 ft/min.
with maximsm thrugt at optlman Mach number (1.8 M)
A/B 11t f£t.

Steady state rats of cliub at combat weight
Ses Level (1) Maxdmm thrust, A/B 1lit, at c.92 M £4/min.
(11) Meximm thrust, A/B unlit at 527 kts.
TAS : ft/min.
50,000 £t.{1) Maximm Thrust, A/B 11t at 1.80 M ft/min.

- ¥ Maximum gross teke-cff weight (Combat mission) less 1728 1b.
migsiley,

hL87]
LS

T
fed
(=

46,650
19,443
66,093
56,372

by 242
70’335
68,607
49,783
66,093

54.0
1.52

700
665
1,147

59,500

12,500

19,400
9, 740
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UNCLASSIFIED Sy}

~ AIRCRAFT

Time to Height

Time to reach 50,000 ft. and 1.5 M from engine start ,

at gross take-off weight, meximum thrust A/B 1it min, 5.
Manceuvrability

Load factor at combat weight

1) Maximum thrust A/B 1it 1.5 M at 50,000 ft. 350
2) Maximum thrust A/B 1lit 1.8 M at 50,000 ft. 1.60

Take-off Distance

Take—cff distance aver 50 ft. obstacle at sea level
at gross take-~off weight

1) Meximum thrust A/B lit, standard day £4, 3,850
2) Maximm thrust A/B unlit, stendard day £4. 4,750
3) Maximum thrust A/B 1it, hot day ft. 4,640

Landing Distance

Landing distance -over 50 ft. obstacle at sea level
at normal design landing gross weight ft. 4,800

Stelling Speed

True stalling speed in landing configuration at combat
weight at sea level kts. 117

Missions

Combat radius of action, see mission profile for detail

breakdown
1) Subsonic high altitude mission - subsonic combat n.m. 442
2) Subsonic high altitude mission - supersonic combat n.m. 347
3) Supersonic high zltitude mission- supersonic combat n.m. © 238
4) Combat air patrol - supersonic combat n.m. L67
5) Subsonic low level mission (10,000 ft.) - subsonic combat n.m. 349
. 6) Ferry Mission (no armament)
a) ventral tunk carried throughout Range n.m. 1,306
b) ventral tank jettisoned when empty Range n.m. 1,357
SECRET
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ARROW 2
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COMBAT WEIGHT - 56,372 LB
IROQUOIS SERIES 2 ENGINES
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ARROW 2 - IROQUOIS SERIES 2 ENGINES
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ARROW 2 IRQQUOIS SERIES 2 ENGINE
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103x60 P\
Clirhb at 1.5 M.| N.
Max Thrust A/B Lit

\\ FOR [K.E. EFFEICT - INCRHEHASE p/c
N\

N\ |
L\ \ \ BELOW 34,089 FT.BY 1.14/AT 0:/92 M|N.
\\\ \% 1.43|AT 1.|5 M|N.

50

40

=
{’V/

o
\ \1”2»
20 3
O, NN \0,0 |Clim} at 0./92 M.|N.
\60 \00 Max] Thrust A/H Lit
\ 2.
: A % \ »
2 -
Q
Q
o
\9
O

STANDARD ALTITUDE - FT
w
o
=
/ /
7'
y
A.{\
S
AL QQ
Q;\,

3
A
o )0, % N
X AN
. P
10 ‘-, Vo) > \
Climbp at O‘% \ \
527 Kts % \
Max Thrust \
A /B |Unlit \ :
5 l
0 10 20 30 ' 40 50x103

RATE OF CLIMB - FT/MIN

72/PERF /24 FIG. 4

FORM 1749 A-2

10



n
o]
3
X
:
Y
4 BN ARROW 2 [ROQUOIS SERIES 2 ENGINE
~
g
=
o]
b .
Y B
- TAKE-OFF DISTANCE AT S. L. 2
10, 000 : — s
v O
Standard Pay (15°C) A/B|Lit Pl -
9,000 3 i > 0
/’, /‘ g
o - Hot Day (B8”C)Y A/B|Lit P . 27| ’g
83 UOU i ” - oot
/’ Q
5 g | =t w= |Standard Pay (15°C) A/B|Unlii _=T1_~ 3 J o
; N > £
-
— i /‘/ / B
| 6,000 if ‘ P / %
] - - p
8 .-”,’;/ / “"” T
g e T— - - SO o T 18-
> 5,000 == - == g ?’
” ™ - = = ;
< === // _+--T" -1 i Eﬁ%
a ‘;29/// ¢="'- e /"ﬂ‘— = //’ © m
- - b =
3,000 | M/ S N Pl B je==
—agg / _,‘—"'" ‘—-‘ ‘/ g
V/ﬁ, -t ——— - w
2,000 _;_i.—_-::__,,_, . S
1,000
;s:;r’;"\
0 : :
50 60 70 80x103
| AIRCRAFT WEIGHT AT TAKE-OFF-LBS
Q
(57}




nyo4d

2V 6vL)

pz/d39ad/zL

DISTANCE - FT

Z1

.,
£

)

i
~

2

ARROW 2 IROQUOIS SERIES 2 ENGINE
LLANDING DISTANCE AT SEA LEVEL
7, 000f |
e
6,000 //
”’P¢<¢ TOTAL DISTANCE FROM %0
| OTAL DISTANCE F 50!
5000 | __,—i"‘
/ | ——
=
1 GROUND RUN
4,000 — .
T i ¥
— - a p
i.C/A.0. STANDARD|DAY [~ ]
3,000 - 24' DIA,PARACHY TE ASSUMED gy
| TO BE EULLY EFFECTIVE 4 SECS. _I'H
AFTER TOUCH DOWN. (—]
2,000
BRAKES APPLIED AND NOSE -
WHEEL DOWN 4 SEC4. AFTER
TOUCH DOWN
1, 000

0

40

50

60

AIRCRAFT WEIGHT - LLB

&

70x103

\
>
2
0
o}
>
n
-1f



€l

[k I=F]

TV 8vLl

9z/d9dd/zL

{(®)L 'DIa

MACH
NUMBER

2.0

1.6

1.2

ARROW 2 - TIROQUOIS 2 - A/B LIT

TIME TAKEN TO ACCELERATE FROM M=, 92 TO M=2.0

A/C WEIGHT = 56,372 LB (Combat Weight)

ALTITUDE ”’Q;ii@\ RN ¥ - S 3
78 /
f 7
/Q Vil
y s
1~ T
1 2 3 4 tS 5

TIME - MINUTES

>
1
0
i}
>
n
~
/

LI YDHAS




TV 8vLI NMuO4

97/d493d/ 2L

¥1
() Dld

ARROW 2 "[ROQUOIS 2 - A/B LIT
DISTANCE TAKEN TO ACCELERATE FROM M=, 92 TO M=2.0
A/C WEIGHT=56, 372 LB (Combat Weight)

\}
N

AlLTITYDE "’WZQ“Q%H o ;’q’
2.0 = 7 ' — 0
i v é —ps. oot =
MACH b .
NUMBER : // "
// -
1.2 // /,é
.8 :
0 10 20 30 40 50 60 70

DISTANCE - N.M.




w804

'V 6vL)

92/A9dd/7L

LT

(o).

NUMBER

ARROW 2 - IROQUOIS 2 - A/B LIT

Al/C WE)‘GHT = h6,372 LB (co‘gnbat Weight)
. q\ \3\ 0‘
\e) b 0 Q
ALTQITUDE B NN B0 l ,,,6,0“
7 il
s //
1000 2000 3000 4000

FUEL - LB

N L vaodivy Z




wWyOd

2V 6vL)

as/1v

Qcol-9-57

THERMODYNAMIC ENVELOPE

PRESSURE DRAWN FOR iCAO STANDARD|ATMOSPHER]

| 9P

ALNTTOLE (47 ARROW 2 DESIGN
(0,000 i ‘ ENVELOPE

60, 400

50, 000 i

o

B; i o2

: <

; i ! o

. s | | RECJOVERY TEMPB - 140°F _f)
‘ (REFERENCE ONLY) e

40, 000G — m
o

P

30,300

\

|
{
|
!
|
-/
—
\ /
\ |\
™
|
i

‘D1g

9]
@

\Joo KNOITS E| A, 8

INS

i . 3
. P74

A f

N

U

>

7
(a]

b}

>

n

-
A

G.5 1.0 | 1.
MACH NUMBER




TV 67PLI WHMO4

ARROW ¢2 FLIGHT ENVELOPE LIMITATIONS

LOAD | ' ¢.d. AT(0. $17) 1~

FACTOR |o ALT[TUDH - [10,[008 FEET o 0. 92| —eam

& 8" ABPVE F. .

P

! WEIGHT | - 56,000 LB

FEILEVATOR H| M|

AT T T N T T

T TRILE

i i — N ot
| . | ! ‘ - " ‘ :/ (“qMMA ND
| | | :L | INOMINAL

I, IMIT

‘ |
4 . % | :

|
G314iSSYIIND

| | MAECH| NUMBER ﬁ
‘<, N 3 — 1.4 & 1.0 1.2 | 1. 4

LNORMA L
ANID

y
|
|
{
|
|
|
|
|
!J\
{
e
1O
=
<

MINAL LIMIT

/|

(e} *DIA

ELEV

L
|
.
I
|
|

>
-
0
I
>
m
-
/




WyO4

VvV 6vLl

ARROW 2 FLIGHT ENVELOPE LIMITATIONS

LOAD ALTITUDE|- 50,00 FEET | | c.4. f0.B1E—
FACTOR |n WEIGHT [= 56, o0 L AT| Lo0.p9z e —
SYMMETRIC AIIIERQO & " ABOVE
F.D.

DEFULECTIPDN 84| = -4

NORMAL COMMAND —

— " Vg == = : EREVATOR
| NOMINAL LiM(T / A SH. M, LIMIT
S EL.EVATQOH ____Z I L] se
DEFLECTION LIMIT ,/ !/‘ n
o éro-—-—T =1
— N | ;
t
-y H
MACH NUMBER | ..
- — 1 i T.2 6
i V4
- VA—"..—i—.
O
.7*% \h' °
=/

(q)6 ‘DIL

ELEVATOR /
DEFLECTION LIMIT .




ARROW 2
TABLE 2 SUBSONIC HIGH ALTITUDE MISSION — SUBSONIC COMBAT.

DISTANCE| TIME | FUEL | A/C WT.
CONDITION N.M. MIN. | IB. LB.
Start Weight - - - | 66093.
Engine Start - 5 100 65993
Take—off to UWnstick at S.L. Max Thrust
A/B Unlit . 3 | 185 | 65808
Acc. to 527 kts. at S.L. Max Thrust
A/B Unlit 5.0 .88 634 65174
Climb at 527 kts. to 34,000' Max Thrust
A/B Unlit (Optimum Cruise Out Alt.) 35.5 Lol 1765 63409
.Cruise Out at M = .91 at 34,000! 378.5 4L2.9 5646 57763
Climb at M = .92 to 50,000' A/B Lit
Max Thrust 23.0 2.65 | 1330 56433
Combat at M = .92 at 50,000' Max Thrust
A/B Lit - 5.0 | 1620 | 53085 ¥
Descend to 36,000' at Idle Thrust - 2.8 210 52875
Cruise Back at M = .?1 at Optimum
Altitude (36,000 ft. 44,2.0 50.8 | 5359 | 47516
Loiter Over Base at 36,000' at Max
Endurance speed - 15.0 1530 45986
Descend to S.L. at Idle Thrust 6.2 324 45662
Land with Reserves for 5 min. Loiter
at Max Endurance Speed 5.0 740 44922
TOTAL _ , 884.0 136.13 |19443 _

7.8 1b/gallon fuel density.

%1728 1b. of missiles fired during combat.
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TABLE 3 - ARROW 2 WITH IROQUOIS SERIES 2 ENGINES

SUBSONIC HIGH ALTITUDE MISSION - SUPERSONIC COMBAT

T

DISTANCE TIME FUEL A/C WT.

CONDITION N.M. MIN. B, | 1B,
Start Weight - - - 66093
Engine Start - o5 100 65993
Take-off to Unstick at S.L. Max Thrust
A/B Unlit - 3 185 . | 65808
Acc. to 527 kts. at S.L. Max Thrust ‘
A/B Unlit 5.0 .88 634 | 65174
Climb at 527 kts. to 34,000' Max Thrust
A/B Unlit (Optimum Cruise Out Alt.) 35.5 4 1765 | 63409
Cruise Out at M = .91 at 34,000 269.5 30,68 4,055 59354
Acc, to M = 1.5 at 34,000' Max Thrust o ,
A/B Lit 19.0 1.65 1560 | 57794

- Climb to 50,000' at M = 1.5 Ma:x‘. Thrust _

A/B Lit 18.0 1.25 1080 56714
Combat at M ='1,5 at 50,000' Max Thrust
A/B Lit - 5.0 3042 | 51944 %
Descend to 36,000' at Idle Thrust - 2.8 210 51734
Cruise Back at M= .91 at Optimum
Altitude (36,000 ft.) 347.0 39.62 4218 | 47516
Loiter Over Base at 36,000' at Max :
Endurance Speed - 15,0 1530. |45986
Descend to S.L. at Idle Thruat - 6.2 32 45662
Land with Reserves for 5 min. Loiter at ,
S.L. at Mex Endurance Speed - 5.0 740 44922 ‘

TOTAL 694.0 (112,98 119443

Fuel density 7.8 1b/gallon.

X 1728 1lb, of missiles fired during combat.

SECRET
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TABLE 4 - ARROW 2 WITH TROQUOIS SERIES 2 ENGINES

SUPERSONIC HIGH ALTITUDE MISSION - SUPERSONIC COMBAT

s

CONDITION "DISTANCE[ TIME FUEL A/C Wt,
N.M, MIN, LB, Lb.

Start Weight - - - 66093
Engine Start - o5 100 65993
Take-off to unstick at S.L., Max .
Thrust A/B Unlit - .3 185 |- 65808
Acc., to M = ,92 at S,L, Max Thrust
A/B Unlit 7.0 x ¥ & 810 | 64998
Climb at M = .92 to 30,000' Max ,
Thrust A/B lit 9.L 1.12 1560 | 63438
Acc, to M = 1,5 at 30,000' max
Thrust A/B Lit 371.8 1.48 1680 61758
Climb at M = 1,5 to 50,000' Max
Thrust A/B Lit(Optimum Cruise Out Alt.)| 21,5 1.53 1360 | 60398
Cruise out at M = 1.5 at 50,000 162,15 12,67 5068 | 55330
Combat at M = 1,5 at 50,000' Max Thrust
A/BLit - 5.0 3042 | 50560 *
Descend to 36,000'at idle thrust 2.8 210 | 50350
Cruise back at M = ,91 at optimum
Alt, (36,000 ft.) 237.85 27.2 283 | 47516
Loiter over Base at 36,000' at Max
Endurance Speed 15.0 1530 L5986
Descend to S,L. at Idle Thrust 6.2 324 L5662
Land with reserves for 5 min Loiter :
at Max Endurance Speed 5.0 740 | LL922

TOTAL L75,7 7949 19443

# 1728 1b of Missiles fired during combat
Fuel Density 7.8 1b/gal.
SECRET

FORM 1749 A-2
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TABLE 5 - COMBAT AIR PATROL - SUPERSONIC COMBAT

I)
WITH VENTRAL TANK « #JETTISONED AT FUEL EXHAUSTION

DISTANCE| TIME | FUEL | A/C WT.
CONDITION N.M. MIN. 1B. 1B,
Start Weight - - - 70335
Engine Start - 5 100 . 70235
Take—off to Unstick at S.L. Max Thrust
A/B Unlit - 33 200 70035
Acc. to 527 kts. at S.L. Max Thrust
A/B Unlit 5oy .93 680 69355
Climb at 527 kts. to 32,000' Max Thrust
A/B Unlit (Optimum Cruise Out Alt.) 34.0 3.9 1820 67535
Cruise Out at M = .91 at 32,000! 390.0 4h.1 6194 60999
= Acc., to M = 1.5 at 32,000' Max Thrust ’
A/B Lit 18.0 1.5 1610 59389
Climb to 50,000' at M = 1.5 Max Thrust
A/B Lit 19.5 1.38 1210 58179
Combat at M = 1.5 at 50,000' Max Thrust
A/B Lit - 5.0 3042 53049
Descend to 36,000' at Idle Thrust - 2.8 210 53199
Cruise Back at M = .91 at Optimum ’
Altitude (36,000 ft.) 466.9 53.8 5683 47516
Loiter Over Base at 36,000' at Max
Endurance Speed - 15.0 1530 45986
Descend to S.L. at Idle Thrust - 6.2 324 45662
Land with Reserves for 5 min,
Loiter at 5.L. at Max Endurance Speed = 5.0 740 44922
TOTAL 933.8 __IN.0.44 23343

%1728 1b. missiles fired during combat

Fuel density 7.8 1b/gallon.
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ARROW 2

5
TABLE 6 - SUBSONIC LOW LEVEL MISSION (10,000') — SUBSONIC COMBAT -

DISTANCE TIME FUEL A/C WT.

CONDITION N.M. MIN. LB. LB.
Start Weight - - - 66093
Engine Start - «5 100 1 65993
Take-off to Unstick at S.L. Max Thrust
A/B Unlit - 3 185 65808
Acc. to 527 kts. at S.L. Max Thrust ‘
A/B Unlit 5.0 .88 634 65174
Climb to 10,000' at 527 kts. Max Thrust '

A/B Unlit 5
Cruise at M = .6 at 10,000'(Opt.Cruise S;Bde 335
Acc. to M = .92 at 10,000' A/B Unlit 3
Combat at M = .92 at 10,000' Max Thrust

T 7 480 64694,
3 52.6 7050 57644
1 .39 220 57424

A/B Unlit - 5.0 3220 52476 ¥

Climb to 36,000' at 527 kts. A/B Unlit 2 28 1010 51466

Cruise Back at M = .91 at Optimum

Altitude (36,000 ft.) 324.6 37.3 3950 47516

Loiter Over Base at 36,000' at Max

Endurence Speed . - 15.0 1530 45986

Descend fo S.L. at Idle Thrust - 6.2 324 45662

Land with Reserves for 5 min. Loiter at

S.L. at Max Endurance Speed - 5.0 740 44922
TOTAL 698.2 126.7 19443

X 1728 1b. missiles fired during combat

Fuel density 7.8 1b/gallon.
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ARROW 2 — IROQUOIS SERIES 2 ENGINES

’
TABLE 7 - FERRY MISSION (NO ARMAMENT)

VENTRAL TANK CARRIED THROUGHOUT

CONDITION

IDISTANCE

N.M.

1 A/C wT.

LB,

Start Weight
Engine Start

Take—off to Unstick Max Thrust A/B Unlif
Accelerate to 527 kts. at S.L.

A/B Unlit

. Climb to 30,000' Max Thrust A/B Unlit

at 527 kts, TAS

Cruise Climb to 36,000 at M = .91
Loiter Over Base 15 mins. at 36,000!
Descend to S.L. at Idle Thrust

Land with Reserves for 5 mins. Loiter
at S.L. at Max Endurance Speed

542

29-0
1271.8

68,607
68,507
68,309

67,647
66,007
47,878
46,348
46,024,

45,26/

TOTAL

1306.0

Fuel density 7.8 1lb/gallon.

Ed




UNC ASS!FIED

ARROW 2 — IROQUOISF SERIES 2 ENGINES

TABLE 8 — FERRY MISSION (NO ARMAMENT)

VENTRAL TANK JETTISONED WHEN EMPTY

DISTANCE | TIME | FUEL |A/C WT.

CONDITION - N.M. MIN. LB, | 1B,
Start Weight - - - 68,607
Engine Sta:_:g"b — .50 100 68,507
Teke—off to Unstick Max Thrust A/B Unlit| - .33 198 68,309
Accelerate to 527 kts. A/B Unlit at S.L. 5.2 .92 662 67,647
Climb to 30,000' Max Thrust A/B Unlit
527 kts. TAS 29.0 3.37 | 1640 66,007
Cruise Climh to 36,000' at M = .91 1322.6 151.13 18129 47,536
Loiter Over Base 15 mins. at 36,000! - 15.0 1530 - 46,006
Descend to S.L. at Idle Thrust - 6.2 324, 45,682
Land with Reserves for 5 mins. Loiter
at S.L. at Max Endurance Speed - 5.0 760 Ll ,922

TOTAL 1356.8 182.4 23343

Fuel density 7.8 1b/gallon,
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