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TURNING PERFORMANCE Example:

Figure A5-1 presents generalized tulrn.ing For a Mach 3.00 turn at a £%recast ambient
performance at constant Mach numbers for temperature of ~56.5 C, 30 bank angle,
various ambient temperatures and bémk and a planned 180° of turn, find the turn
angles. Turn radius, distance, and|time radius, distance, and time. As shown in
are plotted for a selected range of Mach the chart, enter figure A5-1 at Mach 3.00
numbers, ambient temperatures, bank and -56.5 C ambient temperature and note
angles, and degrees of turn. I that true airapeedois 1720 knots. Proceed

| horizontally to 30 bank angle and read turn
radius as 74.5 nautical miles. Proceed
downward to 180° of turn and read turn dis-
tance as 235 nautical miles flown. Proceed
horizontally to 1720 KTAS and read the turn
time as 8.1 minutes.

A5-2 ’ Changed 15 June 1968
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SPECIFIC RANGE

Specific range charts are presented for
speeds of Mach 3.20, 3.10, and 2.90 and for
four ambient temperature conditions at each
speed as shown by the list!of illustrations.
The data is computed frorr% Flight Test and
Operational Testing results with YJ-1
engines, Corrections for a range of bank
angles are included on each chart to show
the effect bank angle has on specific range
and altitude capability while turning. Sup-
plemental scales provide KEAS-altitude in-
formation and fuel flow conversions.

Example:

Refer to figure A5-13, Speciﬂéc Range data
for Mach 3.10 cruise at -56.5 C ambient
temperature, Locate the Max Range cruise
schedule line. At long range cruise power
and 80,000 pounds gross weight the cruise
climb altitude is 78,150 feet and the zero

bank angle specific range is 61.0 nmi/1600
1b of fuel. For a turn at the same power
setting, using a 30 degree/bank angle, the
specific range is 53.0 m:nﬂ'lOOO 1b of fuel
and the altitude is 75,100 feet. The fuel

flow per engine is 14,600 1b/hr at zero bank

and 16,800 1b/hr at 30 degree bank for a
-56.5 C ambient temperature day. At this
temperature, Mach 3.1 corresponds to 1777
KTAS as listed in the chart.

LONG RANGE AND HIGH ALTITUDE CRUISE
SUMMARIES [

Long range cruise summaries are presented
for Mach 3.20, 3.10, and 2.90. High altitude
cruise summaries are presented for Mach
3;20-and 3.10. The high altitude profiles
are basedion the "90%" lmefes shown on the
Specific Range charts, except that the per-
formance shownicanforms with the present
85,000 £t altitude restriction, These data
are presented for both the '1956 ARDC At-
mosphere and the "MEAN 'ZII'ROPIC" Atmo-
sphere as shown in the list|of illustrations,
The €limb and cruise data la.re computed
from Flight Test and Operational Testing
results with YJ-1 engines,; Descent data is
based on Flight Test and Operational testing
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at near standard temperatures. There are
three sheets for each figure. The first
sheet provides cruise summaries showing
distance and time from end AR at 30,000
feet through the climb, cruise, and descent
to 20,000 feet with either 5000 lbs or 7500
Ibs of fuel reserve. The second sheet pre-
sents climb-cruise intercepts which are to
be used in conjunction with sheet 3, The
third sheet presents performance and flight
planning data. The initial conditions shown
are end AR at 30,000 feet, and brake re-
lease with either 64,000 lbs or 50,000 lbs
fuel remaining using the normal climb
schedule. The effect of various temper-
atures is shown for climb and cruise per-
formance. The descent performance shown
is based on operational testing and does not
include the effect of temperature, Descent
through a "Tropic' atmosphere may be ap-
proximated by increasing the presented de-
scent data by the following increments:

Distance - 30 miles
Time - 1 minute

Fuel used - 100 pounds

Use of the chart is illustrated by the follow-
ing example:

Example:

Refer to figure A5-7, sheet 2 of 3 and
sheet 3 of 3.

Find the total distance capability and time
required for a Mach 3.2 high altitude cruise
with a forecast ambient temperature condi-
tion of -56.5°C at cruise. A profile is
planned consisting of a heavyweight takeoff
at sea level with standard day climb, cruise
without turn, normal descent, and 7500 lb
fuel reserve at 20,000 feet. Planned fuel
load at brake release is 64,000 lb.

Enter figure A5-7, sheet 2 of 3, at 119,150
1b gross weight, sea level altitude, standarc
day climb temperature, and -56.5 C cruise
temperature and read the cruise-climb in-
tercept as 80,100 feet. Read climb distance
as 345 miles, climb time as 20.1 minutes

A5-3
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and fuel remaining as 39,250 1b. Referring
to figure A5-7, sheet 3 of 3, the intercept
of the standard day climb line and the
—56.5°C cruise line is shown., The lower
portion of sheet 3 of 3 shows cruise distance
and cruise time to zero fuel remaining as a
function of fuel remaining and cruise re-
ference temperature. Entering the portion
of the curve at the fuel remaining value of
39,250 1b and a cruise reference tempera-
ture of -56.5 C, read the cruise distance as
2655 miles and cruise time as 86.8 minutes.
Then read on the cruise line (from begin-
ning of the 7500 1b descent line) the fuel re-
maining as 8900 1b. Reading the distance
and time to zero fuel remaining, the dis-
tance is 740 miles and the time is 24 min-
utes. This gives the incremental cruise
distance as (2655 - 740) = 1915 miles and
the cruise time as (86.8 - 24) = 62,8 min-~
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utes. The descent to 20,000 ft is 237 miles
and 13.8 minutes as shown by the vertical
scales at the right side of the profile portion
of the chart.

Distance and time from brake release at

sea level with 64,000 1b fuel to 20,000 feet
with 7500 1b fuel remaining is:

Distance = (345 + 1915 + 237) = 2497
miles

Time = (20.1 + 62.8 + 13.8) = 96,7
minutes
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MAXIMUM A/8 CEILING CRUISE-SUMMARIES

Maximum A/B Ceiling Cruise summaries
are presented for Mach 3.20 and 3.10 as
shown in the list of illustrations. The data
were calculated from Flight Test and Op-
erational Testing results with YJ-1 engines.
There are two sheets for each figure. The
first sheet presents cruise summaries
showing distance and time from end AR at
32,000 feet through the climb, cruise, and
descent to 20, 000 feet with either 5000 lbs
or 7500 lbs fuel reserve. The second sheet
presents cruise summaries which are in-
dexed at 10,000 1b fuel remaining at altitude
(zero distance and time). The initial con-
ditions shown are end AR at 30,000 feet and
brake release with 64,000 lbs fuel remain-
ing using the normal climb schedule, Dis-
tance and time allowances for reserves of
5000, 7500, and 10,000 lbs at 20,000 feet
are shown in the charts. To obtain the
total distance and time, add the two dis-
tances and times for the desired profile.

Example:

Refer to figure A5-18, sheet 2 of 2, and
the example figure on the following page.

Find the total distance and time for a 3,10

- Mach maximum A/B ceiling cruise at a
forecast ambient temperature of -56.5°C at
cruise. A profile is planned consisting of
a heavyweight takeoff at sea level with
standard day climb, cruise without turns,
and 7500 1b reserve at 20,000 feet. Planned
fuel load at brake release is 64,000 1b.
Enter figure A5-18, sheet 2 of 2, at the
climb line for the sea level 64,000 1b fuel
remaining case and read distance and time
as 1809 nami,and 1 hr, 09.5 min. Reenter
atjthe 7500 Ib‘reserve descent line at 20,000
feet and read distance and time as 310 nmi

¢ and 16.7 min, Add the distances and times
and obtain 2114 nmi and | hr, 26.2 min.

| If forecast temperatures indicate standard
~ day cimb and cold day cruise, -64.5°C,
the distance will be increased by two small
ingrements, The cruise distance will be
Tonger due to the colder temperature, and

Changed 15 June 1968
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the climb distance will be longer due to the
climb to higher altitude. Referring to the
text illustration below, which is for 119,150
1b gross weight and 64,000 1b fuel remaining
at brake release, the shaded triangles show
where the standard day climb i.ntercep(:s the
four cruise lines. The cold day intercept
shows a distance of 1635 nmi. Extend the
climb curve to the altitude where the cold
day cruise begins and read a distance of
1475 nmi. The difference between these
distances (1635 - 1475 = 160) is the increase
in range due to cold day cruise conditions,
The corresponding time increment is 4.3
min. for the additional 160 nmi of cruise.
This results in a total range and time of
2279 nmi and 1 hr, 30.5 min.

MISSION PLANNING FACTORS TABLE

A Mission Planning Factors Table is pro-
vided on figure A5-28 for quick reference
in mission planning.

RAPID DEPLOYMENT TO ARCP

Figures A5-29 thru A5-32 present the data
for a minimum time profile from brake re-
lease to ARCP,

The profile is defined as:

1. 50,000 pounds fuel remaining at brake
release.

2. Normal climb schedule to cruise Mach
number.

3. Climb to cruise altitude at constant
Mach number.

4. Cruise for two minutes at 32‘:l PLA,

5. Normal deceleration to 300 KEAS,

6. Normal 300 KEAS descent to reach
29,000 ft at a point 20 miles from
ARCP,

The data are presented for both the 1956
ARDC and Mean Tropic atmospheres.
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EXAMPLE FIGURE

REFER TO FIGURE A5-18 SHEET-20F 2
AND PAGEIAS-4 A
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Figures A5-30 and A5-32 (sheet 1 of 2)
show standard and tropic day mission pro-
files for five representative Mach numbers,
and portray the climb, cruise and decel-
eration segments of the missions. Figures
A5-30 and A5-32 (sheet 2 of 2) show the
corresponding time and fuel remaining for
the presented profiles.

Figures A5-29 and A5-31 give the neces-
sary detail information for planning a flight
of specific length. These curves present
the overall mission time from brake release
to ARCP, cruise Mach number, altitude to
initiate constant Mach climb, cruise altitude
and the DTG to start deceleration to arrive
at 29,000 feet at a point 20 miles from the
ARCP. Mach 1.25 is the minimum super-
sonic cruise Mach recommended, as this
speed is the "break point'" for minimum
time between subsonic and supersonic flight
plans. For a mission distance of less than
130 miles, the flight should be made at 0.91
Mach. Missions longer than 130 miles would
be flown at the Mach number given by fig-
ures A5-29 and A5-31,

Examele:

To select flight plan for minimum time to
ARCP, with Mean Tropic day temperatures,
and ARCP 300 miles from takeoff point.

Refer to figure A5-31, ""Rapid Deployment
to ARCP",

Mission time from brake release to AR CP
is 23.5 minutes.,

Cruise Mach = 2,31,
Start constant Mach climb = 55,300 feet.
Cruise altitude = 67,000 feet.

DTG at start decel = 117 miles.

Ch@nged 15 June 1968 A5-4C/A5-4D
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