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ARRON_PERIODIC PERFOIMA CE REPORT - 11

INTRODUCT ION

This is the eleventh of a series of periodic performance reports
for infernal usage, to be issued from the Technical Design Department,

This report is divided into three major sections i~
1) Performance
2) Drag

3) Propulsion







1 : ARROW ) PERFORMANCE WITH J 75 ENGINES

C.G, AT 29.5% W,A.C.

The following Arrow 1 performance estimate 1s baséd on drag data
of Periodic Performance Report No. 9, seessction 2, and revised J 75
installed engine data, see section 3, It should be noted that the performance
shown is for an aircraft fitted with a 45" divergeht ejector, and 4° up-aileron
deflection sbove 45,000 ft. The 45" divergent was selected, instead of the 39"
cylindrical, since 1t .is intended to equlp the alrcraft with this sjector for
the major part of the test programme, subsequent to the first few flights,
The 4° up-aileron deflection above 45,000 ft. has besn shown since 1t is
planned‘to fix the ailerons in this positlion for the high altitiude portion of
the test programme, in order to evaluate the effect and behaviour of this
aileron deflection prior to the installation of the more complex system on the
Arrow 2.

Adrcraft weights used in this report are from Weights Report Wo,
7=0400-44, issue 10, sultably modified for the divergent ejector. This includes
test equipment and ballast to limit the aft C.G., to 31% 4,A.C., and is therefore
applicable to the early stages of the "Phase 1" test programme.,

Since the Arrow 1 is a test vehicle, rather than ocperational,the
form of presentation has been altered from previous reports, in the interests
of flight programming and correlation of results,




ARROW 1 PERFORM NCE - 11

BERFORMANCE UNDER I,C,A,0,3TANDARD ATMOSPHERIC CONDITIONS

AEIGHT : -

Take-off Weight with full Internal Fuel.....eeoeeveesssess LB,
Operational Weight Empty.eseceserescsecscocasansscesonsess LB,
Half Fuel Weight.esesecscssscsswsasasarosesssiosnsassssseses LB,
Normal Design Landing Gross Weight AIR 7-4 : MIL-5-5701,.. LB,
Wing Loading at Take-off Weight

with full Internal Fuel.ueecesscesceisciesscncneseess JB/SQ.FT,
Power Loading at Take-off Weight

with full Internal Fuel.....eeeeeeeeescssnseeesss LB/LB.Thrust.

PEED: -

True Airspeed in Level Flight

at Sea Level at Half Fuel Weight

Maximum Thrust (4/B Iit).ieeseesessseioneneosasecsceesesss KIS,
Military Thrust (4/B Not Lit)eueeeseeeseeecescosoenseasss KIS,
Max True Airspeed in Level Flight

at 40,000' at Half Fuel Wéight

Maxioum Thriist (A/B LAt)eeeeueeessnnensoenonsonnnnnnnnns KTS,

CEILING:=

500 F.P.M, Rate of Climb Celling at Half Fuel Weight
Maximum Thrust at 1.5 MuNe (4/B Lit)ueessseseeseeseeseass FT.

RATE OF CLIMB:-

Steady Rate of Climb at Sea Level Half Fuel Weight
Maximum Thrust at .92 MoN. (4B Lit)eiesesecsooeonvenss F.P.M.
Military at 527 KTS.(A/B Nob LAt)eoeeeseeeseeceneonee.s F.P.M,
Steady Rate of climb at 50,000 ft. Half Fuel FWeight
Maximum Thrust at 1.5 MuN. (A/B Liteeeeseseessssaceesss F.P.M.

TIME TO HEIGHT:~

Time to Reach 45,000 ft, and 1.5 M.N, from Engine Start
at Take-off Weight with full Internal Fusl
Haximum Thrust (A/B Lit)

MANOEUVAABILITY:~

Comhat Load Factor at Half Fuel Weight
Maximum Thrust at M.N, = 1.5 at 45,000 f£t,(4/B Lit)

TAXE-OFF DISTANCES:~

9000060000000 00000000000000000060

Take-off Distances over 50 ft. Obstacle at Sea Level
at Take-off Weight with full Internal Fuel

Maximum Thrust EVB LAt ) S cntele st merals s

Military Thrust

“srsss000c000000 s

A/B Not 6% R B e

Maximum Thrust Hot Day(A/B Li

]-t)....o.ooo.oono-oooooco.-

x
PLACARC SPEED OF AIR 7-4




LANDING DISTANCES:=-

Landing Distance over 50 ft, Obstacle at Sea Level
at Normal Design Landing Gross Welght..ee.eeeesosoeses s FT,

STALLING SPEED:~

True Stalling Speed in Landing Configuration
at Half Fuel Weight at Sea Level

2000000000000 000000000 KTS-
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{0 dra ision has been made since periodic performance report

No., 9., For the usar's convenience this data has been reproduced in this
report.
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3 :  AHROW 1 PROPULSION DATA

The installed J 75 engine data has been revised., Essentially the
change is to a 45" divergent ejector instead of a 39" cylindrical ejector.

This revised estimate utilises experimental ejector pumping an.i thrust
characteristics from Nobel, with the exception of afterburner unlit thrust
characteristics which have oeen obtained from N,A,C.A. experimental data, as the
Nobel showed too much scatter to correlate, The geometry of the tests differs
slightly from the actual installation particularly in the afterburner unlit
cases

This leads to some doubt as to whether the aischarge flcw is sttached
or unattached, notably at M = .92 at 40,000 ft, In the present estimate the more
conservative value obtalned with attached flow has been used.
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