





ARBOW PERFORMANCE WITH P AND W JT4B-23 ENGINES

SUMMARY.

A comparison has been made between the Arrow performance when fitted with
P and W JT/B-Z3 engines and the present performance of the Iroquois powered version.

The time availeble limited the accuracy of this comparison, in that the
JT4B~23 installed performance had to be ratioed from available J75 data.

(JT4B-23)
i.e. (JT4B-R3 Performance) = J75 < Brochure
installed installed J75

Brochure

Thus although the performence of the P and W JT/B-23 version is of the right
order, the accuracy of small differences between it end the Irocuois version cannot
be guaraonteed.

Both versions of the Arrow were at compatible weights, with suitable allowances
being made for the weight changes due to the installation of the JT4B-23 engines. The
Iroquois version was based on weight report 7-0400-34 Issue 21, and the JT/B-23 version
wes bused on weight report 7-0400-76 Issue 2.

Both version are comparable, from a performence viewpoint, when operating
subsonically with afterburners unlit; but at supersonic speeds with afterburner 1it
it is evident that the JT4B-23 engine has a much greater fuel consumption than the
Iroguois.
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TABLE 1 — LOADING AND PERFORMANCE

DER TCAQ STANDARD ATMOSPHERIC CONDITIONS

{Clean aircraft, i.e. no ventral tank, unless otherwise stated)

Weight J 75 (P6) Iroquois

Operational weight empty 1b. | 49,239 46,650
Maximm useable internal fuel 1b. t 19,443 19,443
Gross Take-off weight (max.internal fuel) 1b. ! 68,682 66,093
Combat weight (3 max.internal fuel wt.) 1b. 58,961 56,372
Maximum external fuel and tank 1b. Ly 242 Ly RL2

(500 gall. at 7.8 1b/gall. and drop tank)
Maximm gross take-off weight 1b. | 72,924 70,335
Normal degign landing gross weight 1b. 52,372 49,783
Maximum landing gross weight 1b. | 68,682 66,093

Wing loading at gross take-off weight 1b/sq.ft. 56.1 54.0
Power loading at gross take-off weight 1b/1b thrust 1.62. 1.52

Speed

True airspeed in level flight at combat weight
Sea Level (i) Maximum thrust,A/B Lit
(1i) Meximm thrust,A/B unlit
50,000 ft.(i) Maximm thrust,A/B 1lit

* Placard Speed

Ceiling

Ceiling at combat weight, rate of c¢limb 500 ft/min.
with maximum thrust at optimum Mach number
A/B 1it

Rate of Climb
Steady state rate of climb at combat welght

Sea Level (i) Maxdmum thrust,A/B lit, at 0.92M ft/min.| 42,700 L 42,500
(ii) Maximum thrust,A/B unlit at 527 kis.

TAS ft/min.| 15,700 19,400
50,000 ft.(i) Max Thrust,A/B 1lit at 1.801 ft/min.| 4,260 9,740 7

Cont!d....../2
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ACLASSIFIED

N VT

Time to Height

Time to reach 50,000 ft., and 1.5M from engine start
at gross teke-off weight, maximum thrust A/B 1lit

Manoceuvrability

Load factor at combat weight

1) Maximm thrust A/B 1it 1.5 at 50,000 ft.
2) Maximum thrust 4/B 1it 1.8M at 50,000 ft.

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

1) Maximm thrust A/B 1it, standard day

2) Maximum thrust A/B unlit, standard day
3) Maximm thrust A/B 1it, hot day

Landing Distance

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

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

Combat radius of action on internal fuel, see mission
profile for detail breakdown

1) Supersonic high altitude mission - supersonic combat n.m
2) Subsonic high altitude mission - supersonic combat n.m.
3) MIL-C-5011A Area Mission — subsonic combat n.m.

a) Ferry Mission (armement carried throughout )
-~ tank jettisoned when empty Range n.m.

SECRET

J_75 (26)

Iroquois
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5.3
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ARROW 2

WITH UFRATED J 75 —.P5 ENGINES

SUPERSONIC HIGH ALTITUDE MTSSTON - SUPERSONIC COMBAT

CONDITION DISTANCE
NV,

Start Weight

Engine Start

Take-off to Unstick at S.L. Max
Thrust A/B Unlit

Ace, to M = ,92 at S,L, Max Thrust
A/B Unlit

Climb at M « ,92 to 30,000' Max
Thrust A/B Lit

dce, to M = 1,5 at 30,000° Max
Thrust A/B Lit

Climb at M = 1,5 to 50,000' Max
Thrust A/B Lit

Cruise Out at ¥ = 1,5 at 50,000°!
with Partial Afterburning

Combat at M = 1.5 at 50,000 Max
Thrust A/B Lit

Descent to 3L,000! at Idle Thrust
Cruise Back at ¥ = .90 at Optimum
Cruise Altitude (31,000')

Loiter Over Base at 3L,000' at Max
Endurance Speed

Descend to S.L., at Idle Thrust
Land with Fuel Reserves for 5 min
Loiter at S,L, at max. Endurance

TOTAL-~

s 1728 1b missiles fired during combat

Fuel density 7.8 1b/gallon

SECRET
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WITH UFRATED J 75 - P6 ENGINES

SUBSONTC HIGH ALTITUDE MISSION - SUPERSONIC COMBAT

CONDITION * DISTANCE
N.M,

Start Weight

Engine Start

Take-off to Unstick at S.L. Max Thrust
A/B Unlit

Acc., to 527 Kts at S,L. Max Thrust
A/B Unlit

Climb at 527 kts to 28,000 Max thrust
A/B Unlit

Cruise Out at M = ,90 at Optimum
Cruise Altitude (28,000')

Acc, to M = 1,5 at 28,000' Max Thrust
A/B 1it

Climb at M = 1,5 to 50,000¢ Max
Thrust A/B Lit

Combat at M = 1.5 at 50,000 Max
Thrust A/B Lit

Descend to 34,000t at Tqle Thrust
Cruise Back at M = ,90 at Optimum
Cruise Altitude {34,000°)

Loiter Over Base at 34,000° at Max
Endurance Speed

Descend to S,L. at Idle Thrust

loiter at S.L., at Max Endurance

Speed

TOTAL

# 1728 1b, missiles fired during combat

Fuel density 7.8 1b/gallon
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ARROW 2

¥ TH UPRATED J 7 5 - P6 ENGINES

MTL - (-5011A AREA MISSION - SUBSONIC COMBAT

CONDITION DISTANCE
N.M,

Start Weight

Allowance for Engine Start, Take-o

and Accelerate to 527 kts at S.L,

(a) 2 min, with Normal Power

Continuous)at S,L. Static

plus {b) 1 min, Max Power (A/B Lit
S.L, Static,

Climb to Cruisings ceiling (35,000 ft)

at 527 kts Max Thrust A/B Urlit

Cruise at M = ,915 at Cruise Ceiling

Climb to Combat Ceiling at M = ,92

¥ax Thrust A/B Lit

Combat at ¥ = .92 at 50,000' Max

Thrust A/B Lit

Cruise Back at M = ,90 at optimum

altitude (32,000 ft.)

Tand with 5% of Initial Fuel + 20

minsg, Loiter at Max DIndurance Speed

at S,L.

TOTAL

1728 1b, missiles held during flight

Density of Fuel = 7,8 1b/gallon.

A1l fuel allowances increased by 5%
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J_75 — 26 UPRATED ENGINES

FERRY MISSION (ARMAMENT CARRIED THROUGHOUT)

EXTERNAL TANK JETTISONED WHEN EMPTY

DISTANCE A/C .
CONDITION .M, .| 1B.

Start Weight ) - 7292/
Engine Start ~ 72824,
Take-off %o Unstick Max Thrust A/B Unlit | - . 72631
Acc. to 527 kts. at S.L. Max Thrust A/B
Unlit 4.61 72248
Climb to 27,5007 Max Thrust 2/B Unlit
at 527 kts. 38.50 . 70638
Cruise Climb to 34,500! at M = .90 1267.3 , 51949
Loiter Over Base at 34,500' at Max
Endurance Speed 50329
Descend to S.L. at Idle Thrust 50019
Land with Reserves for 5 min. Loiter -
at S.L, 49239
TOTAL

Fuel density 7.8 1b/gallon.
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SUPRSONTIC HIGH ALTTTUDE MTSSION - SUPERSONIC COMBAT

CONDITION DISTANCE A/C Wt,
V.M, Lb,

Start Weight 66093
Engine Start 65993
Take-off to unstick at S.L. Max
Thrust 4/B Unlit . 65808
Acc, to M = ,92 at S,L, Max Thrust
A/B Unlit i . 61,998
Climb 2t M = .92 to 30,000° Max
Thrust 4/B lit 63438
Acc, to M = 1.5 at 30,000' max
Thrust A/B Lit 651758
Climb at M = 1.5 to 509000“ Max
Thrust &/B Lit 60398
Cruise out at ¥ = 1.5 at 50,000' 55330
Combat at M = 1.5 at SO“,OOOH Max Thrust
A/BLit . 50560
Descend to 30,000'at idle thrust 50350

Cruise back at M = ,91 at optimum
Alt, .| 237.85 L7516
Loiter over Fase at 36,000' at Max
Endurance Speed . 15986
Descend to S.L. at Idle Thrust - L5662
Tand with reserves for 5 min Loiter
at Max Endurance Speed Lh922

TOTAL

# 1728 1b of Missiles fired during combat

Fuel Density 7.8 1b/gal,

SECRET
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ARROV 2

SUBSONIC HIGH ALTITUDE MISSION - SUPERSONIC COMBAT

DISTANCE
CONDITION N.M.

Start Veight
Engine Start
Take-off to Unstick at S.L. Max Thrust
A/B Unlit
Ace. to 527 kts. at S.L. Max Thrust
A/B Unlit
Climb at 527 kits. to 34,000' Max Thrust
A/B Unlit v
Cruise Out at:M = .91 at 34,000!
Ace, to M = 1.5 at 34,000* Max Thrust
A/B Lit ,
Climb to 50,000' at M = 1.5 Max Thrust
A/B Lit
Combat at ¥ = 1.5 at 50,000 Max Thrust
A/B Lit
Descend to 36,000! at Idle Thrust
Cruise Back at M = .91 at Optimum
Altitude
Loiter Over Base at 36,000' at Max
Endurance Speed
Descend to S.L. at Idle Thrust
Land with Reserves for 5 min. Loiter at
S.L. at Mex Endurance Speed

TOTAL

density 7.8 1b/gallon.

172% 1b., of missiles fired during combat.
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ARROW 2

WITH IROQUOIS SERIES 2 ENGINES

MIL ~ C — 5011A AREA MISSION - SUBSONIC COMBAT

DISTANCE - A/C WT.
CONDITION N.M, 1B,

Start Weight 66093
Allowance for Engine Start, Take-off and
Accelerate tc 5¢<7 kts.at Sea Level
a) 2 min. with Normal Power(Max Continuous) 63303
at S.L. Static
b) 1 min. Max Power (A/3 Lit) at S.L. Statid
Climb to Cruising Ceiling (41,000 ft.) at
527 kts. Max Thrust A/B Unlit . 60846
Cruise at M = .93 at Cruise Ceiling : 57605
Climb to Combat Ceiling at M = .92 Max i
Thrust A/B Lit . 56702
Combat at M = .92 at 50,000' Max Thrust
A/B Lit - 5. 53052
Cruise Back at M = .91 at Optimum Cruise
Altitude (36,000 ft.) 276.5 50750
Lend with 5°/0 of Initial Fuel + 20 mins.
Loiter at Max Endurance Speed at S.L. L -
TOTAL | 553.0

46650

1728 1b. missiles carried throughout flight
Fuel density 7.8 1b/gallon.

All fuel allowances increased by 5°/o
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FEREY MISSION (ARMAMENT CAHRIT__THROUGHOUT)

EXTERNAL TANK JETTISONED TEN IMPTY

CONDITION

Start Weight
Ingine Start .50
Take-off to Unstick Max Thrust
A/B Unlit 3L
Ace, to 527 kts Max Thrust A/B
Unlit .9h
Climb to 30,000! Max Thrust 3,48
A/B Unlit 527 kts, "
Cruise Climb to 36,00Q' at M = ,91 1k,

Loiter Over Base 15 mins at 36,000! 15,0
Descend to S,L. at Idling Thrust 6,2
Land with reserves for 5 min, Loiter
at S,L. at Max Endurance Speed - 5.0

TOTAL, 1300.5 | 2eE
G
i 754 &

Tank jettisoned approx, 8 mins, after start of cruise,
Missiles carried throughout mission,

“yel density 7,8 1b/gallon,
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