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ARP£JW PERIODIC PERFORMANCE REPORT l 5B 

PERFORMANCE OF THE ARROW 2 WITH I ROQUOIS SERI ES 2 

PRODUCTION ENGINES ~24 

(C.G. at 29.5°/ o MAC) 

The performance data gi ven i n this report are based on the drag gi ven in 
AVID Periodi c Performance Report l 5, and on propulsi on data given i n 72/ INT . AEID/37 
(Production I roquois Series 2 with 7,8~ maximum NH rpm and derated afterburner.) 
They represent the best estimate of the ini t i al performance of the producti on 
Arrow 2 ( to the structural standards of ai rcraft 25206) fitted with the i niti al 
producti on Iroquois Series 2 engines (l24) . 

The ma.in di fferences between this report and Peri odic Performance Report number l5 

11 are:-

• 

1. Parti 8:lly der'ated engine and poor afterburner performance. 

2. An increase in operational wei ght empty of 425 l b. 

The loading and performance data, flight envelopes, and mission profiles are 
gi ven i n Figures l to 9(b) and in Tabl es l to 7 i nclusive. 

The Thermodynamic envelope i s based on a recovery factor of 0.90. The Fl ight 
envelope limitations are based on strength & control considerations only, and do not 
necessarily represent the steady perfonrumce capabilitie~ of the aircraft. 

The Operational Wei ght Empty used in this report is considered to be conservative 
and approximate onl y, as is the i nternal fuel load i n the weapon pack . The internal 
fuel has been assumed to be l9,l46 l b. basic plus 2, l 80 lb. in the weapon pack. 

The effects of a l, 000 lb. reduction i n Operational Weight Empty and an i ncrease 
of l, 000 lb pack fuel on the radi i of acti on are of the same order as those quoted 
in Peri odi c Performance Report No. l 5 • 

P'O"M 1749 A 
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TABLE 1 LOADING AND PERFORMANCE 

UNDER ICAO STANDARD ATMOSPHERE CONDITIONS 
(Clean aircraft, i.e. no ventral tank, unless otherwise stated) 

~ 

Operational weight empty 
Maximum useable internal fuel 
Gross -J;ake-off weight (maximum internal fuel) 
Combat weight(½ max. internal fuel weight) 
Maximum external fuel , + tank 

(500 gallons at 7.8 lb/gal. + drop tank) 
Maximum gross take-off weight (Combat mission) 

+ Maximum gross take-off weight (Ferry mission) 
Nonna.J. design landing gross weight 
Maximum lahding gross weight (Combat mission) 

Wing loading at gross take-off weight 
Power loading at gross take-off weight 

True airspeed in level flight at combat weight 
Sea Level (i) Maximum thrust , A/B lit 

(ii) Maximum thrust, A/B unlit 
50,000 ft.(i) Maximum thrust, A/B lit 

* Placard Speed 

CEILING 

lb. 
lb. 
lb. 
lb. 

lb. 
lb. 
lb. 
lb. 
lb. 

lb/sq. ft. 
lb/l b thrust 

kts. 
kts. 
kts. 

Ceiling at combat weight , rate of climb 500 ft/min. with 
max furust A/B lit at optimum Mach number ( 1. 65M) ft . 

RATE OF CLIMB 

Steady state rate of climb at combat weight 
Sea Level (i) Maximum thrust, A/B lit, at 0.921 ft/min. 

(ii) Maximum thrust, A/B unli t,at 527kts. ft/min. 
50,000 ft. ~i) Maximum thrust, A/B lit at l.65M ft/min . 

46,317 
21,326 
67,643 
56,980 

4,242 
71,885 
70,549 
50,313 
67,643 

55,3 
l.75 

700 * 
669 

1,132 

35,000 
16,400 

5,225 

+ Max:i.rourn gross take-off weight (Combat mission) less 1,336 lb. missiles . 



TIME TO HEIGHT 

Time to reach 50,000 ft. and 1. 5M from engine start 
at gross take-off weight, max thrust A/B lit. 

MANOEUVRABILITY 

Load factor at combat weight 
(i) Maximum thrust A/B lit 1.5M at 50,000 ft. 
(ii) Maximum thrust A/B lit 1.65M at 50,000 ft. 

TAKE-OFF DISTANCE 

Take-off distance over 50 ft. obstacle at sea level 
at gross take-off weight 

(i) Maximum thrust A/B lit, standard. day (+ 15°0) 
(ii) Maximum thrust A/B unlit, standard day(+ 15°0) 
(iil)Ma.ximum thrust A/B lit, hot d~y (+ 38°0) 

LANDING DISTANC~ 

Landing distance over 50 ft. obstacle at sea level 
at nonn.al design landing gross weight 

~ 

True stalling speed in landing configuration at 
combat weight at sea level 

MISSIONS 

Combat radius of action, see mission profile for 
detail brea.lq:-l.own. 

1 . Subsonic high altitude mission - subsonic combat 
2. Sub.sonic high altitude mission - supersonic (1.5M) combat 
3 , Supersonic (1.~1) high altitude mission - supersonic (1.5M) 

combat 
4 . Combat air patrol - supersonic (1,5M) combat 
5 , Subsonic low level mission (10,000 ft.) - subsonic combat 
6 , Ferry mission (no annament) - ventral tank 

,i. carried throughout 

• 

,-OIIM 1749 A 

min. 

ft. 
ft. 
ft. 

ft. 

kts. 

n.m. 
n.m. 

n.m. 
n.m. 
n.m. 

n.m . 

6.J 

1.38 
1.39 

4,720 
5,370 
6,010 

5,300 

117 

567 
476 

339 
598 
398 

15 478 
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ARROW 2 WI TH IROQUOIS SERIES 2 PRODUCTION ENGINES (124) 

TABLES = SUBSONIC HI GH ALTITUDE MISSION - SUBSONIC COMBAT 

CONDITION DISTANCE TIME FUEL A/C WT0 

NoMo MINo LBo LBo 

Star-t Weight = - - 67643 
Engine Start - Oo5O 100 67543 
Take-off to Unsti k at S0L Mu Thrust 9 
A/B Unlit - Oo34 184 67359 
Ac~ 0 to 527 ktso a:t So Lo Max Thrust 9 
A/B Unlit 5o7 Oo94 596 66763 
Climb at 527 ktso TAS to 35wOOO 1 Max 
Thrust 9 A/B Unlit (Opto Cruise Out Alt 0) 42 00 4o81 1905 64858 
Cruise Out at Oo9O5M at 35 9 000 1 49602 57 olO 6898 57960 
Climb at Oo92.M to 50 9 000 1 Max Thrust 9 
A/B Lit 2.3ol 2063 1280 56680 
Combat at Oo9?M at 509 000 1 Max Thrust 9 
A/B Lit • - 5oO 1620 53724 * 
C iise Back at O0 9O5M at Op o Alt 0 

(39 9 000' l 56700 65o5 64:9 47285 
Loiter Over Base at 39 9 000 1 at Max 
Endurance Speed = 15oO 1275 46010 
Descend to S0L0 at Idl e Thrust ~ 4oO5 204 45806 
Land With Reserves for 5 mino 
Loiter at SoLo at Max Endurance Speed - 5oO 825 44981 

TOTAL l. 34oO 160087 21326 

Fuel Density= 708 lb/gallo~ 

* 19 336 lbo Missiles Fir ed at Combat 

P'OR Jr,4 1749 A 
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ARROW 2 WITH IROQUOIS SERIES. 2 PRODUCTION ENGINES (124) 

TABLE 3 - SUBSONIC HIGH ALTITUDE MISSION - SUPERSONIC COMBAT ( 1. 5M) 

CONDITION DISTANCE TIME FUEL A/CWT. 
N.M. MIN. LB. LB. 

Start Weight - - - 67643 
Engine Start - o'.50 100 67543 
Take-off to Unstick at S.L. Max. Thrust, 
A/B Unlit - 0.34 184 67359 
Acc. to 527 kts. at S.L. Max. Thrust, 
A/B Unlit 5,7 0.94 596 66763 
Climb at 527 kts. TAS to 35,0001 Max. Thrust 42.0 
A/B Unlit (Opt . Cruise Out Alt.) 

4.81 1905 64858 

Cruise Out at 0 . 905M at 35,0001 389.1 44.80 5500 59358 
A_cc. to 1.5M at 35,0001 Max. Thrust, 
/1../B Lit 18.2 l.6o 1405. 57953 
Climb to 50,0001 at 1.5M, Max. Thrust, 
A/B Lit 21.0 1.46 116o 56793 
Combat at 1.5M at 50,0001 Max. Thrust, , 

A/B Lit - 5,0 2844 5261Jlf" 
Cruise Back at 0,905M at Opt. Alt.(39:,0001 ) ~76.0 55, 0 5328 47285 
Loiter Oveir Base at 39,0001 at Bax. 
Endurance Speed - 15.0 1275 46010 
Descend to S.L . at Idle Thrust - 4 , 05 204 45806 
Land With Reserves for 5 min. Loiter 
at S.L . at Max. EnduranCJ!: Speed - 5.0 825 44981 

-
TOTAL 952.0 138,50 21326 

· -

Fuel Density = 7 .8 lb/ gallon 

* 1,336 lb. Missiles Fired at Combat 



ARROW 2 WITH IROQUOIS SERIES 2 PRODUCTION ENGINES (124) 

TABLE 4 - SUPERSONIC (lo5M) HIGH ALTITUDE MISSION - SUPERSONIC (lo5M) COMBAT 

CONDITION DISTANCE TIME FUEL A/C WTo 
NoMo MINo LBo LBo 

St art Weight - - - 67643 
Engine Start - Oo5O 100 67543 
Take-off to Unstick at SoLo Max Thrust, 
A/B Unlit - Oo34 184 67359 
Acco to Oo92M at S0L0 Max Thrust~ 
A/B Unlit 804 lo23 Boo 66559 
Climb at Oo92M to 35,000 1 Max Thrust~ 
A/B Lit 16o3 l o 72 _2060 64499 
Acco t o lo5M at 35f OOO 1 Max Thrust , 
A/B Lit 2lo4 lo87 1655 62844 
Climb at lo5M to 509 000 1 Max Thrust 9 
A/B Lit 25.1 L 77 1380 61464 
Crui se Out at lo5M at 50, 000 1 Partial A/B 267 06 18065 6270 55194 
Combat at l o5M at 50, 000 1 Max Thrust, 
A/B Lit - 5oO 2844 51014 * 
Crui se Back at Oo9'.)5M at Opt 0 Alto 
(39 , 000 1 ) 33900 39o2 3729 47285 
Loiter Over Base at 39 , 000 1 at Max 
Endurance Speed - 15oO 1275 46010 
Descend t o S0L0 at Idl e Thrust - 4oO5 204 45806 
Land with Reserves f or 5 mino 
Loiter at Max Endurance Speed at SoLo - 5oO 825 44981 

TOTAL 67800 94033 21326 

Fuel Density ~ 708 lb/gallon 

* 1~336 lbo Missiles Fi red at Combat 

l"OAM 1749 A 



ARROW 2 WITH IROQUOIS SERIES 2 PRODUCTION ENGINES (1241 

TABLE 5 - COMBAT AIR PATROL - SUPERSONIC (1 05M) COMBAT 

CONDITION 

Start Weight 
Engine Start 
Take- off t o Unst ick at S0 L Max Thrust 9 
A/B Unli 
Acco to 527 ktso at SoLo Max Thrust 9 
A/B Unlit 
Climb at 527 ktso TAS to 35 9 000 1 Max 
Thrust 9 A/B Unlit (Opt. Cruise Out Alto) 
Crui se Out at Oo9O5M at 35 1000 1 

Acc. to lo5M at 35 jO00 1 Max Thrust 9 
A/B Lit 
Climb to 50~000 1 at 1 .5M Max Thrt.\st 9 
A/B Lit 
Combat at 509 000 1 at 1 0 5M Max Thrust 9 
A/B Lit 
Crui se Back at O. 9O5M at Optimum Alt 0 
(399000') 
Loiter Over Base at 39~ 000 1 at Max 
Endurance Speed 
Descend to SoLo at Idle Thrust 
Land With Reserves for 5 mino 
Loiter at S0L0 at Max Endurance Speed 

TOTAL 

Fuel Density = 708 lb/gjl.llon 

+ 342 lbo Ventral DoTo Jett i soned When Thipty 

* 19 336 l bo Mi ssil es Fi red at Combat 

DISTANCE 
N0M0 

--
-

600 

4908 
50008 

1906 

2lo8 

-
598. 0 

~ 

-
-

1196 

TIME FUEL A/C WT 0 

MINo LB. LB0 

- - 71885 
Oo5O 100 71785 

Oo37 200 71585 

1000 610 70975 

5o7 2270 68705 
5706 7425 60938 + 

lo 70 1512 59426 

lo54 1210 58216 

5oO 2844 54036 * 

6905 6751 47285 

15.0 1275 46010 
4.05 204 45806 

5.0 825 44981 

166096 25226 
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ARROW 2 WITH IROQUOI S SERIES 2 PFDDUCTION ENGINES ( 124) 

TABLE 6 - SUBSONIC LOW LEVEL MISSION (10,0001) - SUBSONIC COMBAT 

CONDITION DISTANCE TIME FUEL A/C WT. 
N.M . MIN. 1.J3. LB. 

.,__ 

Start Wei ght - - - 67643 
F.ng:ill.e start - 0.50 100 67543 
Take-bff to Unstick at S.L. Max Thrust, 
A/B Unlit - 0.34 184 67359 
Ace, to 527 kts. at S.L . Max Thrust, 
A/B Unlit 5.7 0.94 596 66763 
Ciimb at 527 kts , TAS to 10,0001 Max 
Thrust, A/B Unlit 6.9 0.81 500 66263 
Cruise at 0.7CM at 10,0001 (Opt. Cruise 
Speed) 381.6 51.25 9320 56943 
Acc. to 0.9;;:M at 10,0001 , Max Thrust, 

3'.8 A/B Unlit 0.45 239 56704 
Combat at 0.9;;:M at 10,0001 , Max Thrust 
A/B Unlit - 5.0 2814 52554 * 
Climb to 39,0001 at 527 kts. TAS, Max 
Thrust, A/B Unlit ,. 30.6 3.68 1211 51343 
Cruise Back at 0.905M at Optimum AJ.t. .. 
(39,0001) 367.4 42 .40 4058 4.7285 
Loiter Over Base at 39,0001 at Max 
F.ndurance Speed -· 15.0 1275 46010 
Descend to S.L , at Idle Thrust - 4. 05 204 45806 
Land With Reserves for 5 min. , .. 
Loiter at S,L. at Max F.ndurance Speed - 5.0 825 li-4981 

' 
TOTAL 796.0 129.42 21326 

--
Fuel Density = 7 .8 lb/ gallon 

* 1,336 lb . Missiles Fi red at Combat 

l"ORM 17A9 A 
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ARROW 2 WITH IROQUOIS SERIES 2 PRODUCTION ENGINES (124) 

TABLE 7 - FERRY MISSION (NO ARMAMENT) 

VENTRAL TANK CARRIED THROUGHOUT 

CONDITION DISTANCE TIME FUEL 
N.M. Milro LB o 

Start Weight - - -Eng ne Start - Oo50 100 Take-off t o Unstick, Max Thrustp 
A/B Unlit - 037 200 
Acco t o 527 kts. at S0 L. Max Thrust~ 
A/B Unlit 5o9 098 600 Climb to 35 ~000 1 at 527 kts 0 TAS Max 
Thrust p A/B Unlit 48.4 6. 9 2205 Cruise Climb to 40~000' a t 0.905M 1423. 7 164. 50 19697 Loiter Over Base at 40~000 1 at Max 
Endur ance Speed - 15.0 1355 Descend to s . L. at Idle Thrust - 4.05 204 Land with Reserves for 5 min. 
Loiter at s . L0 at Max Endurance Speed - 5.0 865 

TOTAL 1478 197.3 25226 

Ruel Densit y = 7.8 lb/gallon 

NOTE& A range of 11500 n. m. can be exceeded if the ventra l drop tank 
is jettisoned when empty

0 

A/C WTo 
LBo 

70549 
70449 

70249 

69649 

67444 
47707 

46352 
46148 

45323 
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SECTION 2 PROPULSION DATA 

Il'ITRODUCTION 

The propulsion system consists of an engi ne derated to a maxinrum 
high pressure rotor R.P.M. of 7800 as limited by handling and vibration 
problems at the anticipated state of development for engine No.l24 and 
afterburner derated to efficiencies obtainable at present state of 
development as given by Tul;l.a~ma test . 

The significant parameters as sugg£ sted by Orenda Engines Limited 
are:-

(a) The :maximtnn high pressure rotor speed is 7800 R.P.M . The engine 
non-dimensional charts OEL-X-l6479 through OEL-X-l6493 (basis of 
EMS-8-2 performance)were used but with Ntt f actored by 8l50/8050, 
Thus on the charts 7800 R.P.M. gives a swallowing capacity identical 
to 7900 R.P .M. 

• (b) The final nozzle area was t aken to be constant at 668 sq .in. However, 
the actual geometric area of the final nozzle to pass the internal 
f lows, afterburner off, is 760 sq. in. Thi s implies a final nozzle 
f low coefficient of 88°/o rather than the 98,5°/o used to date. 
A f low coefficient of 88°/o was also used afterburner lit, where the 
:maximtnn geometric f inal nozzle area remains at 10J'5 sq.in, 

(c) The afterburner efficiency used i s that given f rom Tullahoma test 
on OEL-X-l8942, a deterioration of the order of 25°/o from that 
used to date. 

The propulsion system geometry i s comprised of a fixed intake with 
throat area of 6. 0 sq.ft., bypass inlet of l80 sq , in., restrictor flow 
area varyin_g between 95 and 250 sq. irt . as determined by the spr ing 
characteristic of OEL-X-l8894, a f i xed divergent ejector of throat 40 in . 
and exit 49 in. diameter. 

~(?~-~-
Prepared by Internal Aero Group -

November, l 958 
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