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PART Il — PROCEDURES QUESTIONS.

1.

EH.

.

10

11,

14,

15,

16,

17.

The S turn used for power-off approaches should be completed leaving feet straightawav
and feet actual altitude.

. The engine should be cleared at least overy feet in a power off descent.

3. The airspeed should be knots or less after rolling inverted and prior to pulling through in

the split “'S™.

. Airspeed for entering a barrel roll should be knots.

. The procedure for climbout during full-flap touch-and-go landing practice is knots until flaps

up at feet actual altitude, then knots until reaching 1,000 feet,

Approximately 1,000 feet of altitude is lost in each 360 degrees of turn in a 30-degree banked
spiral. True or False,

. What are the correct procedures to follow when engine failure oceurs after takeoff? (Assume

low altitude with emergency fuel sysiem inoperative.)

For a minimum run landing, the flaps should be and the airspeed on final should be
When is the transition to the 80-knot deseent started in full-flap approach?

What safety precautions must be observed before performing any stall?

Acrobatic cruise is flown at knots, rpm.

. What instrument should always be checked before adding power when recovering from a spin or

an inverted maneuver?

4. The maximum nosewheel touchdown speed is

How is the precision spin recovery made?

List in order the procedures to be followed in the event of a high altitude engine failure.

Do not enter a precision spin under feet.

The clean power off stall speed should be 3 knots, while the gear and flaps down. power
off stall speed should be 3 knots,

. What are the procedures for bailout and what is the minimum recommended altitude?

. How many feet are lost per turn in a spin when the aircratt is clean? When the gear

and flaps are down?

. What is the airspeed on the straightaway during a no-flap landing?
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SECTION XI — PERFORMANCE
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INTRODUCTION

The flight performance charts in this section provide data
for accurate preflight and inflight planning. Explanations
of the use of each graph are included to better enable the
pilot to extract flight operating data under varying flight
conditions. Aircraft performance shown is representative
of normal operation using 80/87 octane fuel. No
conservation factors have been introduced to allow for
wind, navigation error, combat or formation flight, or
other contingencies. Appropriate allowances for such
contingencies should be governed by local policy.

All information is based on NACA Standard Atmosphere
and 115, gallons. Fuel flow values are based on flight
tests, and normal fuel density of 6.0 pounds per gallon is
assumed. Since the airspeed installation error on this
aircraft is one knot or less at any speed or configuration,
the Airspeed Installation Graph is omitted. If it is
desirable to establish a flight plan to which the level flight
prediction and summary curves are not directly
applicable, the miles-per-pound curves can be used. The
graphs are calibrated from sea level to 10,000 feet in 5,000-
foot increments. Gross weight parameters range from
2.475 pounds (minimum probable flight weight) to 2,975
pounds (maximum weight). Power settings shown will
result in maximum overall operating economy from a
standpoint of combined engine, propeller, and aircraft
efficiencies. Fuel economy and power settings include the
speed range from that recommended for maximum
endurance operation to maximum cruising speed with
best power.

Mautical Miles Per Pound of Fuel . ... .. ... ... 115
Maxzimum Hange Power Conditions
vs. (Gross Weight . A | B
Maximum hndurame . RFIRA § B
Long-Range Predlctmn - Tll'l'lE e Dlstam:e ...... 11-6
Landing Distance ... ... ... ... . ... . ... ..... 116
MNote

Fuel consumption curves were originally
calculated based on carburetors and nose
wheel doors being installed on the aircraft.
Fuel controls have replaced carburetors, and
nose wheel doors have been removed from all
aireraft, Judicious use is recommended for all
charts.

The Standard Altitude and Density Altitude Tables
(figures 11-1 and 11-2} are included primarily for use with
graphs that require this type of information. The
altimeter from which pressure altitude is read to
determine density altitude must be set at 20.92 inches Hg,
Any other setting will result in a false indication of
pressure altitude and an error in the determination of
density altitude.

USE OF GRAPHS AND
EXAMPLE FLIGHT PLAN

A sample problem is given below to clarify use of the
charts and may or may not be typical of normal
operation, Some flight plans will require more detailed
study if maximum efficiency is to be obtained, and others,
such as local training flights, will require considerably
less planning.

Problem:

Plan a long range prediction mission which is to be
flown at 5,000 feet. Takeoff to be made from a sea level
tield with no wind on a Standard Day.
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Known Factors:

Weather CAVU
Winds Zero
Basic Weight 2,246 1b.
Personnel Weight

(2 men @ 200 Ib. each) 400:1b,
Fuel Weight

(51 gal. @ 6.0 lb. per gal.) 306 1b.
Oil Weight

(3 gal. @ 7.5 1b. per gal.) 23 b
TOTAL GROSS WEIGHT 2,975 1b.

TIME, FUEL, AND DISTANCE
TO CLIMB,

When computing an actual flight plan, each condition
must be treated as a separate problem after allowances
have been made for taxi and warmup, climb, wind, and
fuel reserve. The takeoff weight is determined by
subtracting the fuel used in taxi and warmup (in this case
12 pounds or 2 gallons) from the total gross weight of
2,975 pounds, thus resulting in a takeoff weight of 2,963
pounds.

After weight is computed, it can be determined what fuel
will be required, the distance flown, speed. and the time
required to climb to the desired altitude by the following
procedure:

1. Using the climb distance graph ifigure 11-6), enter
the climb curve at 2,963 pounds {gross takeoff weight)
and follow parallel to guide lines to 5,000 foot position
on graph. At this point, read 10 pounds of fuel required
to clinb to 5,000 feet. Read across to distance during
climb and read % miles as distance flown during climb.

2. Enter time to climb graph (figure 11-7) at 2,963
pounds and read up to 5,000 feet altitude. Five minutes
is the time required to climb to 5,000 feet.

4. Enter climb speed graph ifigure 11-8) at sea level
and at the 2,963 pound weight line, read 93 knots as the
imitial climb speed. Determine climb speed at 5,000
feet by entering chart at 5,000 feet and reading climb
speed as 87 knots: (This results in a decrease of
approximately 1 knot per 1,000 feet.)

LONG RANGE PREDICTION-DISTANCE.

Enter the long range prediction-distance graph (figure 11-

151 av 2,953 pounds (weight at start of cruise) and read the -

initial predicted distance of 125 nautical miles.
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Note

The weight at the start of the eruise minus the
weight of the cruise fuel available equals the
weight at the end of the cruise (i.e., 2,953 -
256 = 2,697).

Enter the graph at 2,697 pounds (weight at the end of
cruise), and at the 5,000 feet line in the graph, read the
final predicted distance of 910 nautical miles. Subtract the
initial distance from the final distance to determine the
cruise range (910 - 125 = 785 nautical miles).

LONG RANGE PREDICTION-TIME.

Enter the long range prediction-time graph (figure 11-14}
at 2,953 pounds and follow the grid line up to 5,000 feet.
Read the initial predicted time as 1 hour. Now enter the
graph at 2,697 pounds and follow the grid line to 5,000
feet. Read the final time as 8.3 hours. Subtract the initial
time from the final predicted time to obtain a final cruise
predicted time of 7.3 hours to cruise 785 nautical miles
(8.3 - 1 = 7.3 hours).

The computations, as determined in the preceding
paragraphs, can be summarized as follows:

s Total distance flown equals the climb distance
(9 miles) plus the cruise distance (785 miles)
which equals 794 nautical miles.

* Total mission time equals the climb time
{5 minutes) plus the cruise time (7.3 hours)
which equals 7.4 hours.

POWER SETTINGS.

Enter the maximum range power vs. gross weight graph
(figure 11-12) at the average cruise weight of 2,825
pounds. Read a velocity of 106 knots, an engine rpm of
1,910, and a manifold pressure of 18 inches Hg. Read fuel
flow at 35 pounds per hour and nautical miles per pound
of fuel at 3.07. {3.07 x 256 (cruise fuel available) = 785
nautical miles which is in agreement with the long range
prediction graph).

For non-standard temperature conditions, performance
may be approximated by using the density altitude, as
determined from the standard altitude table, rather than
pressure altitude.

ENGINE OPERATING LIMITS.

The engine operating limits graph (figure 11-3) is the
manufacturer's calibration of the 0-470-4 engine. As such,
it is the basic graph from which approved settings of the
engine controls, within  engine limitations, may be
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determined for any operating condition. The graph is
based on WACA Standard Day operating conditions as
defined by the Standard Altitude Table and is directly
applicable only with such conditions at the fuel control
intake. Corrections for other atmospheric conditions and
for *“ram’ may be made. These are applicable to all types
of operation. In brief, the engine operating limits graph is
divided into two major parts: sea level calibration and
altitude calibration.

SAMPLE PROBLEM FOR ENGINE
OPERATING LIMITS.

Known Factors:

Pressure altitude
Manifold pressure
RPM

Free air temperature
To find:

The actual horsepower, under non-standard
conditions.

For a non-standard condition, to find the actuoal
horsepower which the engine will develop when the
above factors are known, use dotted line example in the
engine operating limits graph (figure 11-3) as follows:

Locate position A’ on the altitude graph for the known
rpm and manifold pressure. Locate B’ on the sea level
graph for the same rpm and manifold pressure and
transfer this position to “C" on the altitude graph. Draw a
straight line from “C" through “A" and read the
horsepower at the observed density altitude of flight
{point “D" in the example). Correct the horsepower
reading in accordance with the known free air
temperature by adding one percent for each 6°C decrease
from standard altitude temperature or subtracting one
percent for 6°C increase from standard altitude
temperature.

ENGINE INSTALLATION
CONSIDERATION.

The engine operating limits graph is based on a zero ram
calibration; that is, the calibration is made with ambient
static pressure and temperature which exists at the fuel
control inlet. The ducting required to install the engine in
the aireraft alters these pressures slightly from the
ambient conditions when the engine is run, as does the
operating flight condition. This deviation from a standard
calibration condition affects the altitude-power
characteristics of the engine. This difference in
performance is commonly referred to as a “ram”
condition since normal flight speeds usually result in an
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increase in fuel control inlet pressure over ambient static
and thereby an increase in altitude at which full throttle
occurs for a particular rpm setting. However, since the
ram critical altitude in this aircraft, as determined by
flight tests, is less than 200 feet, it may be disregarded in
all normal operations.

TAKEOFF DISTANCE.

Aside from pilot technique, the major variables which
will affect takeoff performance are gross weight, power
available, altitude (field) and the ambient air
temperature. In addition, rather large effects can be
attributed to humidity and wind velocity. By adhering to
the recommended takeoff procedure, the performance,
shown by the takeoff distances graphs ifigures 11-4 and
11-5), can be obtained. Normal takeoff distances and the
distance to take off and clear a 50-foot obstacle are shown
for various gross weights, altitude, specific humidity and
wind conditions. Non-standard temperatures and
conditions of high humidity have a decided effect on
takeoff performance.

SAMPLE PROBLEM OF TAKEOFF
DISTANCE

Known Factors:

Loaded pross weight — 2,787 pounds
Field pressure altitude — 1,000 feet
Air temperature — 20°C

Specific humidity — 0.01

Headwind — 10 knots

Runway — Hard level surface

To find:

The takeoff distance required under a normal
operating procedure (figure 11-4).

To find the normal takeoff distance, subtract the
warmup, taxi, and takeoff fuel allowance of 12 pounds
from the loaded gross weight. This will result in a takeoff
weight of 2,775 pounds. Use the broken line example in
the takeofl distances graph (figure 11-4) and estimate the
ground roll distance for a normal takeoff as follows:

Enter the chart at (1) 20°C and follow the grid lines
vertically to (2) 1,000 feet pressure altitude. Read the field
density altitude at (3) which is 1,800 feet. Follow the
horizontal grid lines to the interpolated position of the
takeoff weight line (4} 2,775 pounds, and read the
standard ground roll distance at (5) 1,120 feet. Enter
the specific humidity graph and proceed parallel to the
guidelines to 0.01 specific humidity, then down to (6
where the ground roll with zero wind is 1,210 feet. Follow
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the guide line to the 10-knot headwind position, then
down to (7] where the corrected ground roll distance
reads 980 feet.

To find:

The takeoff distance required to take off and clear a
S0-foot obstacle (figure 11-5).

To find the takeoff distance required to clear a 50-foot
obstacle, subtract the warmup, taxi, and takeoff fuel
allowance of 12 pounds from the loaded gross weight.
This will result in a take-off weight of 2,775 pounds. Use
the broken line example in the obstacle clearance takeoff
distances graph (figure 11-56) to estimate the distance
required to clear a 50-foot obstacle for a normal takeoff as
follows:

Enter the chart at (1) 20°C and follow the grid lines
vertically to (2) 1.000 feet pressure altitude. Read the field
density altitude at (3) which is 1,800 feet, Follow the
horizontal grid lines to the interpolated position of the
takeoff weight line at (4) 2,775 pounds, and read the
standard distance to clear a 50-foot obstacle at {5) which is
1,520 feet. Enter the specific humidity graph and proceed
parallel to the guide lines to 0.01 specific humidity then
down to (6) where the distance of 1,640 feet with zero
wind is read. Follow the guide line to the 10-knot
headwind position then down to (7) where the corrected
distance required to clear a 50-foot obstacle is read as
1,300 feet.

CLIMBDISTANCE CURVE,

The climb curves for time, speed, and distance, as shown
in the climb distance graph (figure 11-8), the climb curve
time graph (figure 11-7), and the climb speed graph
(ligure 11-8), give the time, fuel, and distance to climb at
normal-rated power for all aircraft gross weights, The
data shown represents the optimum performance which
can be expected. This performance can be realized if the
aircraft is flown in the clean configuration at the
designated speed schedule. The effect of nonstandard
temperatures on climb performance may be approxi-
mated by entering the graphs at density altitude.

SAMPLE PROBLEM OF CLIMB
DISTANCE

Known Factors:

Loaded gross weight — 2,912 pounds
Field pressure altitude — sea level
{Standard Day)
Climb to 10,000 feet pressure altitude with the aireraft -
weight diminishing as fuel is consumed.
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To find:

The distance flown during the climb to 10,000 feet
pressure altitude at normal power (figure 11-6),

To find the climb distance at normal power, subtract the
warmup, taxi, and takeoff fuel allowance of 12 pounds
from the loaded gross weight to arrive at the takeoff
weight of 2,900 pounds. Use the broken line example in
the climb distance graph (figure 11-6) and compute the
climb distance as follows:

Enter the distance graph at (1} 2,900 pounds takeoff
weight and follow parallel to the guide lines to (2) 10,000
feet, where the gross weight reads 2,882 pounds. Follow
the horizontal grid line to (3) and read distance during
climb as 18 nautical miles.

SAMPLE PROBLEM OF CLIMB TIME
Known Factors:

Loaded gross weight — 2,912 pounds
Field pressure altitude — sea level
(Standard Day)
Climb to 10,000 feet pressure altitude with the weight
of the aircraft diminishing as fuel is consumed.

To find:

The time required to climb to 10,000 feet pressure
altitude (figure 11-7).

To find the time required to climb to 10,000 feet pressure
altitude, subtract the warmup, taxi, and takeoff fuel
allowance of 12 pounds from the loaded gross weight to
arrive at the takeoff weight of 2,900 pounds. Use the
broken line example in the climb time graph (figure 11-7)
and compute the ¢limb time as follows:

Enter the time graph at (1) 2,900 pounds, and follow
parallel to the guide lines to (2) 10,000 feet. From this
point follow the horizontal grid line to (3) and read the
time elapsed during the climb which is 11.5 minutes.

SAMPLE PROBLEM OF CLIMB SPEED.
Known Factors:

Loaded gross weight — 2,912 pounds
Field pressure altitude — sea level
{Standard Day)
Climb to 10,000 feet pressure altitude with the aircraft
weight diminishing as fuel is consumed.

To find:

The climb speed to be used at sea level, 5,000 feet, and
10,000 feet pressure altitude.
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To find the ¢limb speed at sea level, first subtract the
warmup, taxi, and takeoff fuel allowance of 12 pounds
from Lhe loaded gross weight to arrive at the takeoff
weight of 2,900 pounds. Using the broken line example in
the climb speed graph (fipure 11-8), compute the climb
speed by entering the graph at (1) sea level, and following
the grid horizontally to (2) 2,900 pounds. Read the climb
speed at (2) which is 93 knots. For 5,000 feet, enter the
graph at (3) and follow the grid line horizontally to (4)
2 891 pounds. Follow the vertical grid line to (5) and read
87 knots climb speed. For 10,000 feet, enter the graph at
{6) and follow the grid line horizontally to (7) 2,882
pounds. Follow the vertical grid line to (8) and read 81
knols climb speed.

NAUTICAL MILES PER POUND
OF FUEL.

The summary curve graphs included in this section can be
used directly in the preparation of most types of flight
plans as outlined in the previous problems. However, if it
is desirable to establish a plan for operation to which
these curves are not directly applicable, the nautical
miles per pound of fuel curves can be used (figures 11-%,
11-10 and 11-11}. These graphs provide data for altitudes
at sea level, 5,000 feet and 10.000 feet. The gross weight
parameters range from 2475 pounds, the minimum
probable gross weight, to 2,975 pounds, the maximum
probable gross weight. Power settings shown will result
in maximum overall operating economy from a
standpoint of combined engine, propeller, and aircraft
efficiencies. The specific fuel consumption in this section
is based on a power setting using full RICH mixture.
Some variations from the values shown may be expected
as 2 result of the fuel control, which incorporates an
altitude compensator that automatically leans the
mixture to compensate for variations in altitude. Refer to
the miles per pound of fuel curves for a comparison of
maximuim range power vs. gross weight (figure 11-12) and
true airspeed values with those for the maximum
endurance (figure 11-13) at various altitudes. Refer to
long-range prediction graphs (figures 11-14 and 11-15} for
a comparison of zera wind ranges available with various
fuel loads, loaded gross weights, and cruising altitudes.

SAMPLE PROBLEM FOR NAUTICAL MILES PER
POUND OF FUEL AT 5,000-FO0T ALTITUDE.

Enown Factors:

Calibrated air speed — 140 knots
Altitude — 5,000 feet

To find:

The specific range in nautical miles per pound of fuel
consumed at 5000 foot altitude (figure 11-100.
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Locate 140 knots, calibrated airspeed at (1), read into the
graph along the broken vertical line to 2,775 pound gross
weight curve, (2} which indicates a manifold pressure of
2450 inches Hg., and 2,340 rpm engine speed. From
position (2} read out of the graph along the broken
horizontal line to (3) which shows 1.85 pounds of fuel per
nautical mile.

MAXIMUM RANGE POWER CONDI-
TIONS VS. GROSSWEIGHT

The maximum range cruise performance which can be
obtained is a function of many variables, such as airspeed,
gross weight, mixture setting, altitude and temperature.
Each or all variables have an important effect on overall
performance which can be expressed in terms of distance
flown per unit of fuel used, or fuel economy, which is &
direct measure of the efficiency with which the aircraft is
heing operated. The pgraphs, maximum range power
conditions (figure 11-12) and maximum endurance (figure
11-13) are used to establish level flight cruise control
procedures, The figures shown on the graphs represent
stabilized values which can be expected in level flight. Tt
is important that altitude be held constant in order to
realize these speeds. In all cases, use aircraft gross
weight and pressure altitude as the basis for power
settings. Keep a log of fuel used in order to determine
gross weight variations in flight and determine a power
setting by using an engine speed which will result in the
most economical performance of the aircraft. Level flight
prediction and summary curves are presented for normal
operation which include long range and maximum
endurance.

SAMPLE PROBLEM FOR MAXIMUM RANGE
POWER CONDITIONS.

Enown Factors:

Gross weight — 2,775 pounds
Pressure altitude — 5,000 feet

Tao find:

The maximum range power conditions at 5,000 feet
with a gross weight of 2,775 pounds at start of cruise.
Use the broken line example in maximum range power
conditions (figure 11-12) as follows;

Locate 2,775 pounds, initial gross weight at the start of the
cruise at (1), read into the graph to (2) 5,000 foot altitude,
then over to (3) which gives a calibrated airspeed of 105
knots. Continue reading up the vertical broken line to (4)
and using the 5,000 foot altitude calibration, read across
to (51 which indicates an engine speed of 1,900 rpm at this
gross weight. Continue reading up the vertical broken line
to () at 5,000 feet, then over to (7} which gives a manifold
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pressure reading of 17.80 inches Hg. Fuel flow is
determined by reading on up to (8) at 5,000 feet altitude
and over to (8} which shows a pounds per hour fuel flow
at 34.6 pounds. To determine specific fuel consumption
read up the graph to (10), then over to (11) which shows
3.05 nautical miles per pound of fuel,

MAXIMUM ENDURANCE.

The maximum endurance cruising performance which
can be obtained is a function of the same variables as
those which affect the maximum ranpe performance,
except that the time flown per unit of fuel used is the
measure of efficiency for this type of operation. This
graphical presentation (figure 11-13) is representative of
practical flight conditions which permit operation in mild
to moderate turbulence. The extension of wing flaps will
reduce the speed for maximum endurance, but it will also
tend to decrease the endurance time available.

SAMPLE PROBLEM FOR MAXIMUM
ENDURANCE.

Known Factors:

Gross weight — 2,775 pounds
Altitude — 5,000 feet

To find:

The maximum endurance at 5000 feet with 2,775
pounds gross weight at start of the cruise. Use broken
line example in maximum endurance {figure 11-13) as
follows:

Locate 2,775 pounds, initial gross weight at start of cruise
at (1} and read into the graph to (2) 5,000-foot altitude.
From this point read over to (3) which gives a calibrated
airspeed of 70 knots. Continue up the vertical broken line
to (4) and then read across to (5) which indicates an
engine speed of 1,900 rpm at this altitude and gross
weight. Continue reading up the vertical broken line to (6)
at 5,000 feet, then over to (7) which gives a manifold
pressure reading of 1580 inches Hg. Fuel flow is
determined by reading on up to (8) at 5,000 feet altitude
and over to {9) which shows a pounds per hour fuel flow
of 20.6 pounds. All necessary flight operating data has
now been determined.

LONG-RANGE PREDICTION —
TIME — DISTANCE.

These graphs are to be coordinated and used in
conjunction with long range performance graphs.
maximum range (figure 21-12) and maximum endurance

(figure 11-13). When the weight increments have been »

selected for a particular operation, it is desirable to use
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power settings within these weight brackets corre-
sponding to those shown on the graphs. This insures that
average aircraft performance during such periods will
closely resemble and correspond to predicted graph
values for the weight increments chosen. With due
consideration to all other variables, power settings should
be chosen by using an engine speed which results in the
most economical operation of the aircraft. However, 1,600
rpm is the lowest practical engine speed which should be
used. The Long-Range Prediction — Time — Distance
graphs (figures 11-14 and 11-15) are based on recom-
mended cruising speeds shown on the nautical miles
per pound of fuel graphs (figures 11-9, 11-10, and 11-11).

SAMPLE PROBLEM FOR LONG-RANGE
PREDICTION — DISTANCE — TIME.,

Known Factors:

Initial gross weight — 2,900 pounds.
Pressure altitude — 10,000 feel.
Allowable cruise fuel — 200 pounds.

To find:

The maximum range in distance and time with an
initial gross weight of 2,900 pounds at 10,000 feet
pressure altitude and 200 pounds of cruise fuel. The
following is an example for standard conditions.

Enter the long range distance prediction graph (figure
11-15} at initial cruise weight (1) 2,900 pounds, then
vertical to (2) 10,000 feet which is the cruise altitude, then
follow the horizontal grid line to (3) and read 220 nautical
miles. Now enter the distance chart at the final cruise
weight (4) 2,700 pounds, then vertical to (2) 10,000 feet,
and horizontal to (5) and read 800 nautical miles. Then 800
minus 220 is equal to the predicted long range distance of
380 miles. To find the long-range time prediction (figure
11-14), enter the chart at the initial cruise weight (1) 2,900
pounds, then vertical to (2) 10,000 feet which is the cruise
altitude, then follow the horizontal grid line to (3) and
read 1.70 hours. Now enter the time chart at the final
cruise weight (4) 2,700 pounds, then vertical to (2) 10,000
feet and horizontal to (5) and read 6.70 hours. The
difference, 6,70 minus 1.70 is equal to the predicted long-
range time prediction of 5.00 hours.

LANDING DISTANCE.

Graphs showing normal landing ground distances for
various gross weights, altitudes, and winds are shown in
figure 11-16. Values given represent stopping distances
which are obtainable if moderately hard wheel braking is
used without allowing the tires to skid, and provided
schedules shown are observed A power-on approach
procedure may be used to reduce touchdown speeds and
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ground roll distances from those in the graph. A power-on
approach procedure is not recommended unless
warranted by an extremely short runway with a long,
clear approach path.

SAMPLE PROBLEM FOR LANDING
DISTANCE.

Known Factors:

Gross weight — 2,675 pounds.
Pressure altitude — 2,000 feet.

To find:

The landing distance using the above known values and
assuming there is zero wind, Enter the pressure
altitude graph of figure 11-16 at (1) 2,000 feet, and
follow the grid line horizontally to the right to (2) 2,675
pounds gross weight. From this point, read down the
broken line to (3) zero wind and continue on down to
{4} which gives the ground roll distance of 406 feet with
no wind. Assuming there is a 1(-knot headwind, from
(d) follow the guide line to (5) 10-knot headwind
position, and on down to (6) which gives a ground roll
distance of 287 feet with 10-knot headwind.
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STANDARD ALTITUDE TABLE
Standard Sed Level Air:
T:=15%" C. w O7E51 Ibieu, fr. = 002378 slugs/cu. i
P o2 29921 in, of Hg, 17 of Hg. == 70732 Ib/sg. f1. == 0.4912 ib/sq, in.
Thiz table is bosed on NACA Tachnicol Repart Mo, 218 aa- 1118 f. . see.
Speed of
Alti= Dansity 1 Sound Pressure: - -
bude Ratia - Temperature Ratie In. of Rotic
Feel Deg, © Deg, F o/ an Hg, P/Pa
] 1.0000 10000 15.000 5%, 000 1.0000 2992 1.0000
1 Q00 9710 1.0148 13,019 55.434 ST 28,84 SFhaa
20040 428 1.2299 11.038 51.868 993 ITr Az 9298
000 215 1.0454 B.05& 48.301 990 26.81 B942
“l:H;H:.l. ] __.“BBB'I 1.04611 7075 44 735 5T 25.84 B63s
5000 BA1A 1.0773 5.004 41,1469 983 14.8% 8320
G000 BIA58 1.0938 3113 37603 79 13.98 A3
000 8106 1.1107 1.132 34037 976 23.09 TrS
a00d 7859 11280 =0.B50 10,471 T2 22,22 FAIT
__W'Fl.ﬂ. ) TAEIE 1.1458 =2 B31 26,904 a8 21.38 Flary
100040 7384 1.1437F —4. 812 23.338 F65 20.58 AHETE
11000 7154 T VER2 —6.793 19,772 9632 19.79 N-1AE]
12004 &931 1.2012 =B.774 1&. 208 258 19.03 &350
13000 R-Ta 1.2206 =10.75& 132,640 954 18.2% A2
140040 H4AFF 1. 2404 =12.737 5074 950 1757 L5873
150040 A28 1.2608 -14.718 5.507 Lk T&. BB G642
14000 G088 T.261& =] G699 1,941 343 Té.21 5418
17000 5891 1.3009 =1 B.680 —1.4%35 540 15,54 5202
180040 5698 1.3247 20,5643 =5.1%1 Nk ] 14.94 A552
19000 L5509 1.3473 —32.643 —§.757 932 14.33 4790
20000 53y i.3701 =24 674 ~12,323 919 13,75 4594
21000 L5148 1.3937 =28 A0S =|5,8%0 915 13.18 4405
22000 AT 1.417% —28.584 —13.456 22 12.63 4322
23000 4805 14426 -30.5648 -23.022 R b 12.10 4045
24000 L4640 1.4681 =32,54%9 ~26,588 814 11,59 3874
23000 A480 T.4940 —34,530 =30.154 g0 11,140 AT09
26000 4323 1.5209 -36.511 ~33.720 P06 10.62 3550
27000 A7 1.5484 =38.493 =37, 28T 203 10.16 339F
2E000 4023 1,5748 =40,474 —40.853 L899 2710 3248
?9@_?? _______ 3ETY 1.6056 —42.455 —44.419 895 32593 21046
30000 3740 1.6352 w436 =47 9R5 BT 8,880 2968
31000 3603 1.6659 =44, 417 =51.551 BT 8,483 TB34
32000 L3472 1.6%971 —48,3%% =55.117F 883 8,101 S2TOF
33000 3343 1.728% ~50.379 ~5B_ &84 BT 7732 2583
34000 32148 1.7628 =52 361 =H3 50 -B¥5 Farr LT
35000 L3098 1. 72664 =54,342 —65.816 R A F036 2352
36000 2962 1.8374 —55.000 47 000 BTO 6,708 B L)
IT00D 2B74 1.8818 55,000 ~& 7000 870 A/395 213F
38000 2692 1.9273 =55 000 ~&F 000 BTO 6096 203r
39000 25464 1.9718 =55 000 —&T. 000 BFO 5.812 1943
40000 L2447 20215 —55,000 —&7.000 Nkl 5.541 1852
41000 2337 2.0707 —55.000 —b 7 000 BF0 5.283 17635
42000 L2224 21207 =55.000 =& T 000 ATFD 5.038 1683
430040 2120 24719 ~=55.000 =47 000 BFD 4. 802 1605
44000 S0 2.2244 =55,000 & ¥ 000 JBF0 4,578 1530
45000 1924 22785 —=55.000 [t Y 4 u } B70 4. 364 1458
46000 83T 2.3332 =55.000 =&F 000 JBFD 4160 1391
47000 AF50 2.3893 =55.000 =& 7. 000 JBF0 k1.0 21325
48000 RE-T-1 2.447B =535.000 =47, 000 J8Fa 3.7810 1264
49000 5% 507 —55.000 —& 7,000 BTG 3.604 1105
50000 517 T.36T5 =55.000 =t F 000 AFa 3.438 114%
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Figure 11-1. Standard Altitude Table
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2.55 EXAMPLE: IF AMEBIENT TEMP, 15 —15"C

i=2.50) AND PRESSURE ALT. 15 6000 FEET, THE
~1-2.45 | DEMSITY ALT. 15 4000 FEET AMD =L=

2.40]15 1.06

DENSITY ALTITUDE CHART

10 20 30 40 50 60

TEMPERATURE — °C

-

Figure 11-2. Density Altitute Chart
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Section XI

MODEL T-24B

DEMSITY ALTITUDE (1000 FT)

DATA AS OF: FEBRUARY, 1954

[DATA BASED ON: PHASE IV FLIGHT TESTS

11-12

NAVAIR 01-90KDB-1

TAKEOFF DISTANCES
HARD SURFACE RUNWAY
TAKE OFF POWER — 0% FLAPS
ENGINE: (1)

4

NO. 0-470-4
—p T
I : T pras - L ]
P o : ; -
e P L .-""H ,,.-""'r‘
- 1 i O o
d e P | .
A AL

HEADWIND
KHOTS

AlR TEMP [“€)

7

SPECIFIC
HUMIDITY

i

kL

40

U Ees

17 14 14 18 0 i1 4

%]
™
-]
: 3
=

GROUND ROLL DISTAMCE — (100's FEET)

EXAMPLE:

OUTSIDE AIR* TEMPERATURE (207 C)
PRESSURE ALTITUDE {1000 FT')

DENSITY ALTITUDE {1800 FT)

TAKE OFF GROSS WEIGHT: (2775 LB)
STANDARD GROUND ROLL (1120 FT)
GROUND ROLL WITH HUMIDITY POYWER
LOSS (12100 FT)

CORRECTED GROUND ROLL WITH WIND
(980 FT)

Q) AEEEEE

REMARKS: HUMIDITY CORRECTION PORTION OF CHART
IS VALID PER FULL THROTTLE ONLY.

FUEL GRADL: BO/E7
FUEL DENSITY: & LB/GAL

-

Figure 11-4, Takeoff Distances




NAWVAIR 01-90KDB-1 Section XI

OBSTACLE CLEARANCE TAKEOFF DISTANCES
. HARD SURFACE RUNWAY

TAKE OFF POWER - 0% FLAPS

MODEL T-24B EMGINE; (7]
NO. 0-470-4

DEMSITY ALTITUDE (1000 FT)

AIR TEMF ("C)

wit
£5
HE
- SRR WA AL ¢ N AN e N
[}
# " ;
Z i - AN TR N
| SRR S-S S ST T IR I - NP N A N o SRR S ST I I . S S IS SRCAPY TR JUy S CH- PRSP IS PO I St F IR S SN o i
Eg 0 1 S0 U R G R Y a j
E e - H ;
F o an - s remadeas b s
wl y SERE NN SRR
'] 4 a 12 14 0 74 14 31 36 a0 44

GROUND ROLL  DISTAMCE — (100% FEET)

EXAMPLE:

OUTSIDE AIR TEMPERATURE (20° C)
PRESSURE ALTITUDE {1000 FT)
DENSITY ALTITUDE {1800 FT)
TAKE OFF GROSS WEIGHT (2775 LE)
STANDARD DISTANCE OWVER S0-FT (1520 FT)
DISTANCE OVER 50:FT WITH HUMIDITY POWER
LOSS (1640 TFT)

@ CORRECTED DISTANCE OVER 50-FT WITH WIND
(1300 FT)

REMARKS: HUMIDITY CORRECTION PORTION OF CHART
15 WVALIT} PER FULL THROTTLE ONLY.

. DATA A% OF: FEBRUARY, 1954 FUEL GRADE: 80/87
DATA BASED ON: PHASE IV FLIGHT TESTS FUEL DENSITY: 6 LB/GAL

Figure 11-5. Obstacle Clearance Takeoff Distances
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Section XI NAVAIR 01-90KDB-1

NORMAL RATED POWER CLIMB

DISTAMCE .
STANDARD DAY - CLEAN CONFIGURATION

MODEL T-34B ENGIME: (1}
NO. D-470-4

T 1.7 .1
s Tt S S

DISTANCE DURING CLIMB — NAUTICAL MILES

2775 Y
GROSS WEIGHT — LB

EXAMPLE FOR CLIMB CURVE
DISTANCE)

TAKE OFF GROSS WEIGHT (2900 LB)
ALTITUDE (10,000 FT)

DISTANCE DURING CLIMB TO
10,000 FT (18 MI)

REMARKS: 1. FOR EACH 1° C HOTTER THAN STANDARD OAT, ADD 25
LB TO ACTUAL AIRPLANE GROSS WEIGHT TO OBTAIN
AN EQUIVALENT WEIGHT FOR CLIMB DETERMINATION.

2. FOR CLIMB SPEEDYS, SEE CLIMB SPEEDS CURVE.
DATA AS OF: FEBRUARY, 1954 FUEL GRADE: 80/87 .

DATA BASED ON: PHASE IV FLIGHT TESTS FUEL DENSITY: 6 LB/GAL

r

Figure 11-8., MNormal Rated Power Climb - Distance
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NAVAIR 01-90KDB-1 Section X1

NORMAL RATED POWER CLIMB
TIME
STANDARD DAY — CLEAN CONFIGURATION S i
MODEL T-34B MO 0:470-4

TIME TQ CLIMBE — MINUTES

I Y e I :
...... it N B S [

s S BEEaa

2975 @ 1875 2775 2675 2575 2475
GROS5S WEIGHT — LB

EXAMPLE FOR CLIMB CURVE (TIME)
TAKE OFF GROSS WEIGHT (2000 LB)

ALTITUDE (10,000 FT)

TIME TO CLIMB TO 10000 FT
(11.5 MIN)

REMARKS: 1. FOR EACH 17 C HOTTER THAN STANDARD OAT, ADD 25
LB TO ACTUAL AIRPLANE GROSS WEIGHT TO OHTAIN
AN EQUIVALENT WEIGHT FOR CLIMB DETERMINATION,

2. FOR CLIMB SPEFD)S, SEE CLIMEB SPEED CURVE.

DATA AS OF: FEBRUARY, 1954 FUEL GRADE: B0/&7

DATA BASED ON: PHASE IV FLIGHT TESTS  # FUEL DENSITY: 6 LB/GAL

Figure 11-7. Normal Rated Power Climb - Time
11-15




Section XI NAVAIR 01-90KDB-1

CLIMBE SPEED
STANDARD DAY ~ CLEAN CONFIGURATION

MODEL T-34B EMGIME: (1}
M. 0-470-4

STAMDARD ALTITUDE — FEET x 1073

£ L1
lk 1§ SV O i i ;

5L sl e 1 & LR H]

50 0] e

CALIBRATED AIR SFEED — KMOTS

EXAMPLE FOR CLIMB CURVE (SPEED) @ CLIMBE SPEED AT 5000 FT (87

]
TAKE OFF ALTITUDE (SEA LEVEL) O O ALiME. AATFUDE

TAKE OFF GROSS WEIGHT (2900 LB) (10,000 FT)
AND CLIMB VELOCITY AT SEA LEVEL MB WEIGHT T
(93 KNOTS) (7) CLIMB WEIGHT AT 10,000 FI

b : . (2882 LB)
EXAMPLEY KNOTS)
(@) CLIMB WEIGHT AT 5000 FT
(2891 LB}

REMARKS: 1, FOR EACH 1° C HOTTER TIHAN STANDARD OAT, ADMD 25
- LB TO ACTUAL AIRPLANE GROSS WEIGHT TO OBTAIN
AN EQUIVALENT WEIGHT FOR CLIME DBETERMINATION,

DATA AS OF: FEBRUARY, 1954 FUEL GRADE: B0/87

DATA BASED ON: PHASE IV FLIGHT TESTS * FUEL DENSITY: 6 LB/GAL

Figure 11-8. Climb Speed
11-16




NAVAIR 01-90KDB-1 Section X1

NAUTICAL MILES PER POUND OF FUEL

. STANDARD DAY — CLEAN CONFIGURATION
7ERO WIND —  SEA LEVEL

EMGINE; i}
NO. 0-4T704

MODEL T.348

Folocon baidipget oy

7| RECOMMENDED
£ 99% MAX. MI/LB

7.4 b

Y

1
1
2.0 -

SPECIFIC RAMGE — MAUTICAL MILES PER POUND OF FUEL

I R

 MAXIMUM ENDURANCE &2

L
|

b

bk -

180

=
=]
= o .
=1

CALIBRATED -AIRSPEED — KNOTS
& ad 100 120 140 160 180
TRUE AIRSPEED — KENOTS

. DATA AS OF: EEBRUARY, 1954 FUEL GRADE: 80/87
IIATA BASED ON: PHASE IV FLIGHT TESTS FUEL DENSITY: 6 LB/GAL

#

Figure 11-9. Nantical Miles Per Pound of Fuel (Sea Level)
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Section XI NAVAIR 01-90KDB-1

NAUTICAL MILES PER POUND OF FUEL .
STANDARD DAY — CLEAN CONFIGURATION
MEDEL 1348 ZERO WIND — 5000 FT. Enainet: (1)
N 0-470-4

Jedi g

/ IRECOMMENDED CA
" 1199% MAX. MI/LB.

R
i
f
i

SPECIFIC RAMNGE — MAUTICAL MILES PER POUMD OF FUEL

A\ NORMAL RATED
N\ POWER. -

&l BO rog 13 140 140 180
CALIBRATED MIRSPEED — KNOTS
L1 B4 ) 108 125 151 172 194
TRUE AIRSPEED — KNOTS
DATA AS OF FEBRUARY, 1954 FUEL GRADE: SGII'IS'?
DATA BASEIY ON: PHASE IV FLIGHT TESTS - FUEL DENSITY: 6 LB/GAL

Figure 11-10. Nautical Miles Per Pound of Fuel (5, 000 ft.)
11-18

T —



MNAVAIR 01-90KDBE-1 Section XI

NAUTICAL MILES PER POUND OF FUEL

. STANDARD DAY —~ CLEAN CONFIGURATION
ZERO WIND=~ 10000 FT.

MODEL T-348 EMGINE: [1]
MO, 0-470-4

R .60 0 00 1 B
{1900 RPM REGION -

T T N N e

ENDED CAS7 ||
MI/LB

Y/ RECOMM
N1 99% MAX

anl. SN 4 B

0

SPECIFIC RANGE — NAUTICAL MILES PER POUND OF FUEL

UM_ENDURANCE

. MAXIM

1.z

&0 B0 100 120 140 160 180
CALIBRATED AIRSPEED — KNOTS

Ta 23 16 140 163 186 09
TRUE AIRSPEED — KNOTS

. DATA AS OF: FEBRUARY, 1954 FULL GRADE: 80/87

[ATA BASED) ON: PHASE 1V FLIGHT TESTS FUEL DENSITY: & LB/GAL

Figure 11-11, Nautical Miles Per Pound of Fuel (10, 000 f£t.)
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Section XI NAVAIR 01-90KDB-1

MAXIMUM RANGE POWER CONDITIONS V5 GROSS WEIGHT
STANDARD DAY — CLEAN CONFIGURATION .

ENGINE: {1
MODEL T-348 NO, 0-470.4

05 0 O 6 500 0 O B

a4 [} SPECIFIC_RANGE/

i
............. vl

22 1) (0 000 B

‘ M
2.8 F= -

NAUTICAL MILES
FER POUND OF FUEL
(%)
-]
i
i Fi-
1
B
|
1
|
l
-
-t
]
|
|
\
LA

a6 =T T P ek propofed .

FUEL ALOW

POUNDS PER HOUR

IN. HG

MANIFOLD PRESSURE

i1 2000

1950

ENGINE RPM

— 1900

E§ AIRSPEED

100

975 1875 2775 2675

CALIBRATED
AIRSPEED — KMWOTS

2475

GROSS WEIGHT — POUNDS

REMARKS: 1. BASED ON RECOMMENDED CRUISING SPELEDS AS SHOWN
ON NAUTICAL MILES PER POUNID OF FUEL,

IXATA AS OF: FEBRUARY, 1954 _ FUEL GRADE: 80/87 .
DATA BASED ON: PHASE IV FLIGHT TESTS FUEL DENSITY: 6 LB/GAL

-

Figure 11-12, Maximum Range Power Conditions vs. Gross Welght
11-20
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NAVAIR 01-90 KDB-1 Section XI
MAXIMUM ENDURANCE
. STANDARD DAY — CLEAN CONFIGURATION

MODEL T-34B ENGINE: (1]
MO, §-470-4

o= Bt I | FUEL iF:LD‘:H.. NN ST e

FUEL FLOW
POUMDS PER HOUR

-\...:-._ zu,

16 b i ——— i T —— i .SJ'_

G T L T 6) 3000 T

IN HG,

MANIFOLD PRESSURE

SR

i~
i -1' ors
7

2600

...... . 2500

TENGINE RPM T b it R e

1 2300

2200

2 10000 FT PRESSURE ALTITUDE |

ko T ae o ; j 2000

EMGINE RPM

~i 2100

s mdun

1900

CALIBRATED
AIRSPEED — KNOTS

Hi@

- ¥ i _ : BN TNy . vk o .

2975 2675 2675 2575 TTars

GROSS WEIGHT — POUNDS

. DATA AS OF: FEBRUARY, 1954 FUEL GRADE: 80/87
DATA BASED ON: PHASE IV FLIGHT TESTS = FUEL DENSITY: 6 LB/GAL

Figure 11-13. Maximum Endurance
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Sectlon X1 NAVAIR 0L-90KDB-1

LONG-RANGE PREDICTION — TIME
STANDARD DAY - CLEAN CONFIGURATION

MNO WIND
MODEL T.34B ENGIME: (1}
NO, G-470-4
&
(]
ko
|
E
=
=
S
: T TIME SHOWMN DOES NOT INCLUDE TIME 1O
CLIMB TO ALTITUDE
GROSS WEIGHT — POUNDS
EXAMPLE:
@ GROSS WEIGHT AT START OF @ GROSS WEIGHT AT END OF
CRUISE (2900 POUNDS) CRUISE (2700 POUNDS)
@ PRESSURE ALTITUDE TO BE @ FINAL CHART TIME
MAINTAINED DURING CRUISE (6.70 HOUIRS)
(10,000 -FEET) FUEL USED DURING
@ INITIAL L'll:"LRT TIME CRLUITSE (200 POYIMNIIG)
(1.70 HOURS) (5H() TIME TO CRUISE (5.0 HOURS)
DATA AS OF: FEBRUARY, 19%4 FUEL GRADE: Sﬂllrg?
DATA BASED ON: PHASE 1V FLIGHT TESTS .. FUEL DENSITY: 6 LB/GAL

Figure 11-14, Long Range Prediction - Time
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MNAVAIR 01-90KDB-1 Section X1

LONG-RANGE PREDICTION — DISTANCE

. STANDARD DAY — CLEAN CONFIGURATION
MO WIND

MODEL T-34B ENGIME: (1}
NO. 0-470-4

soo | -t

.--.”B.l.S.E. L R - S0 Y e )...:

SHOWN ON NAUTICAL MILES PER POUMD OF FUEL g -iomaor ki il B 2 + v

e poe B e e [ A

1600 |- dodnis P //.f
4N §
...... _: . .o.

DISTAMCE AT ALTITUDE — MAUTICAL MILES (HNO WIND)

! DISTAMCE SHOWN DOES NOT INCLUDE DISTANCE o
i COVERED DURING CLIMB TO ALTITUDE H

NI LAy L

700 1600

GROSS WEIGHT — POUNDS

EXAMPLE:
@ GROSS WEIGHT AT START OF GROSS WEIGHT AT ENI OF CRUISE
CRUISE (2900 POUNDS) (2700 POUNDS)
@ PRESSURE ALTITUDE TO BE @ FINAL CHART DISTANCE
MAIMNTAINED DURING CHUISE {RO0 NAUTICAL MILES)
{10,000 FI'}
@_@ FUEL USED DURING CRUISE
200 POUMNIDS
@ INITIAL CHART DISTANCE ( )
(220 NAUTICAL MILES) ®.® RANGE (580 NAUTICAL MILES)
. DATA AS OF: FEBRUARY, J95i FUEL GRADE: 80/87 .
DATA BASED ON: PHASE IV FLIGHT TESTS FUEL DENSITY: 6 LB/GAL

Figure 11-15, Long Range Prediction - Distance
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NAVAIR 01-90KDRE-1

Section XI

LANDING DISTANCE

HARD SURFACE RUNWAY

EMGINE: {1)
WO, 0-470-4

MODEL T-34B

_ __ . , _ . . . . _
i ¥ ] ¥ ¥
NS IR U EER U SR U T R B
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[ L]
e S -__.._1----“1---
¥ i ; ! i :
' | : ! 4 \
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- I
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LANDING GROUND ROLL DISTANCE — FEET

EXAMPLE:

(L)
(2)
(3)
)
9,
)

GHT (2675 LH)

ERO WIND
NI (10 KMNOTS)

ROUND ROLL DISTANCE — ZERO WIND (44 FT7)
IND ROLL DISTANCE — WITH WIND {287 FT)

TROSS WEL
HEATYWET

PRESSURE ALTITUDE {2000 FTY)
G
i
(

GROT

REMARKS:

AL DISTANCE TO CLEAR

50-FT OBSTACLE 15 17507
GROUND ROLL DNSTANCE

TOT

NORMAL LANDING TECHNIQUE

(IDLE POYWER)

2

DATA AS OF; FEBRUARY, 1954

FUEL GRADE: 80/87

DATA BASEIY OM: PHASE 1V FLIGHT TESTS

FUEL DENSITY: 6 LB/GAL

Landing Distance

Figure 11-18.
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