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U.S. DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM*® NO. 33

USE OF PERFORMANCE CHARTS

A report of an accident was stated in the following words: '"Takeoff was attempted on a 1,600-foot
strip; the airplane cleared the fences but sank back and struck a ditch." The pilot stated that he failed
to consider the effects of the grassy, rough field, the 90° temperature, heavy load of fuel and passen-
gers, and the calm wind. COULD THE USE OF THE TAKEOFF PERFORMANCE CHART FOR HIS
AIRCRAFT HAVE PREDICTED THE SAD ENDING TO THIS FLIGHT ?

WHAT ARE PERFORMANCE CHARTS? They are charts that describe or predict the performance of
an aircraft under a given set of conditions or ground rules. They may be in tabular or graph form.
(Because of their importance to safety, all applicants are being tested, and will continue to be tested,
on use of performance charts in the written examinations.)

WHERE DO YOU FIND PERFORMANCE CHARTS? You can find them in the FAA-approved Airplane
Flight Manual and the Owner's Manual or Handbook prepared by the manufacturer. In many cases,
the FAA-approved Flight Manual must be carried in the aircraft at all times.

ARE THE CONDITIONS OR GROUND RULES UNDER WHICH YOU USE A PARTICULAR TYPE PER-
FORMANCE CHART ALWAYS THE SAME? No. The particular set of conditions or ground rules, as
well as format, will vary with the manufacturer. Although ground rules for their use may be dif-
ferent, the mformatlon obtainable is essentially the same--takeoff and landing distance (ground run
or roll and to clear a 50-foot obstacle), fuel consumption, rate of climb, true airspeed, etc.

HOW ACCURATE SHOULD YOU CONSIDER THE PREDICTIONS OF PERFORMANCE CHARTS? You
will be headed in the safe direction if you always consider the performance of the airplane you fly to
be less than predicted by the performance charts. The following statement is contained in one air-
plane flight manual: "Flight tests from which the performance data was obtained were flown with a
new, clean airplane, correctly rigged and loaded, and with an engine capable of delivering its full
rated power." You can expect to do as well only if your airplane, too, is kept in the peak of condition.

IS IT NECESSARY THAT YOU ALWAYS CONSULT PERFORMANCE CHARTS PRIOR TO TAKEOFF
OR LANDING? No. Obviously, if you are taking off or landing on a 10,000-foot runway in a light
airplane, you need not check the takeoff or landing data charts., But where is the dividing line--
6,000? 4,000? 2,000? This depends on a lot of factors which include the equipment you are flying;
p110t sk111 prof1c1ency, and familiarity with equipment; and the relative values of the 3 major factors
affecting alrcraft performance (density altitude, gross weight, and wind) plus the type and condition
of the runway.

WHEN SHOULD YOU CHECK YOUR PERFORMANCE CHARTS? Any time there is doubt in your own
mind, whether it be due to the length and/or condition of the runway, the high density altitude, a
recognltlon of your own limitations or a lack of familiarity with the equipment you are flymg——whlch
will be alleviated through the use of performance charts. You should begin an operation with com-
plete confidence in its success. Use everything at your disposal to establish this confidence. Charts
do not cover all conditions that might have an effect on performance; but by making adequate allow-
ances to the information obtained, you can ensure a greater margin of safety.

WHAT CAN YOU OBTAIN FROM TAKEOFF PERFORMANCE CHARTS? You can find the predicted
length of the takeoff ground run and/or the predicted distance necessary to clear a 50-foot obstacle
(which includes the ground roll). For example:
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reduced by 30% and become 966 feet and 1,445
feet, respectively. (See NOTE at bottom of
chart.) d
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Chart 2: At an elevation of 4,000 ft., 75° F, flaps up, and

° ‘
gross weight of 2,800 lbs., the takeoff distance is 1,600 ftN\ 8 = TAKE-OFF DISTANCE =
If you get 1,275 ft., it is because you used the same set of ® ; vs ‘
ground rules that you used in Chart 1. Since Chart 2 is = ) STANDARD ALTITUDE _
based on standard altitude (standard temperature and w FLAPS UP, | ) TEMRGO'F
pressure), you must first convert the elevation (to be com- oL >
pletely accurate, the pressure altitude at that elevation) and a3y
temperature to a density altitude. A temperature of 75° F E ! Qgﬁ""
at an elevation (pressure altitude) of 4,000 ft. results in a 3 c
density altitude of approximately 6,000 ft. (see Density oo
Altitude Chart, page 4). Using an altitude of 6,600 ft. in %9
Chart 2, you obtain the predicted takeoff distance of ov (&
1,600 ft. (75° F = 24° C) 2
2
WHAT CAN YOU OBTAIN FROM CLIMB PERFORMANCE S S
CHARTS? Primarily, the rate of climb under various condi- < &
tions. The information from these charts becomes exceedingly °
important when you have to cross high mountain ranges rela-
tively soon after takeoff. Some charts also give the best climb P
airspeed and fuel consumed during the climb. For example: 400 600 800 1000 1200 1400 1600
TAKE- OFF DISTANCE, FEET
GUMB DATA g Chart 3: At 5,000 ft., 41° F, and 2,100 lbs.
AT SEA LEVEL & 59 F. | AT 5000 FT. & 41 F. |AT 10000 FT. & 23 FA_ gross weight, the rate of climb is 1,200 fto/
(SRoss oy PEST RATE| GAL. | BEST |RATE |FromSi) BEST \RATE |FromSL min, ; best climb speed is 82 mph; and fuel
LBS. Mu;g l'(_:_:_,nhvtA?N gggg h}lﬁq %IMM%« USED NII';‘?SH g;]n%{ Ugl;JED used to climb from sea level to 5,000 ft. is 2.8
i ! gal. At a gross weight of 2,650 lbs. under the
same conditions, the rate of climb is 795 ft./
Due 5 [ 2 DalamDir | 2 ) el min,
2650 90 1030 1.5 86 795 3.5 83 560 5.9 GEAR & FLAP UP
GROSS WEIGHT — 2900 LAS.
Note: Flaps up. full throttle and 2600 RPM. Mixture leaned for smooth operation above 5000 ft. SERERERaed EuS e FEHRS MRS SEPS $5; i an
Fuel used includes warm-up and take-off allowance. : :

Chart 3
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Chart 4: At 5,000 ft., 86° F, and 2,900 lbs. gross
weight, the rate of climb is approximately 810 ft. --
not 970 ft. Note that you must first convert the
altitude and temperature to a density altitude using
the Density Altitude Chart, page 4. The density
altitude at this altitude and temperature is approxi-
mately 7,750 ft. (86° F = 30° C)

DENSITY ALTITUDE — FT

° 200 400 600 00 . 1000 1200 1400
RATE OF CLIMB — FT/MIN

WHAT CAN YOU OBTAIN FROM CRUISE PERFORMANCE CHARTS? Some of the items you can
obtain include recommended power settings at various altitudes, along with percent of brake
horsepower at these settings, rate of fuel consumption (gal/hr), true airspeed, hours of endurance
with full tanks, and range in miles under standard conditions and zero wind. Not all of these values

are obtainable from all charts. For example: CRUISE AND RANGE PERFORMANCE
Altitude | RPM | M.P. BHP | %BHP ;;,A,i Ga/ir. | = | Mi/Gal. Range
Chart 5: At 5’000 ft. ) 2’300 RPM’ and 5000 2450 23 179 78 163 14.5 3.8 11.2 615
21 inches of manifold pressure, you Q A 7 e owe | i3] ke | e
should get 64% rated power, approxi- ® 150 b o | w2 | 45 | s ] 6
mately 151 mph true airspeed, and Q’m 2 | 1 PO I R N R B IR
consume approximately 11,9 gal./hr. Dié 15 Dgé D{ié Dii:i DZ:S 1w DZ?S
of fuel which will give you an endurance 2200 23 157 68 155 12.4 4.4 12.5 685
. 22 148 64 151 11.7 4.7 12.9 710
of 4,6 hrs. and a range of 700 miles u 138 ) o | w0 | so | a3 | 10
under standard conditions, zero wind, —— e e e e e e s
and full fuel tanks. ' galone of fucl no fuel feserve. and 2650 pounds gross weight. ‘
VFR - No. 33 -2 - Chart 5
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Chart 6: At 8,000 ft. you can obtain g Power Setting Table —
55% rated power and 10.3 gal. /hr. S

. . Press.| Std. 138 HP — 55% Rated 163 HP — 65% Rated
fuel consumptlon with 2’200 RPM and Alt. Alt. Approx. Fuel 10.‘?3 Gal./Hr. Approx. Fuel 12.?3 Gal./Hr.
19 inches of manifold pressure, %?000 Temp. RPM AND MAN. PRESS. RPM AND MAN. PRESS.

eet °
! 2100 2200 2300 2400 2100 2200 2300 2400

CRUISE PERFORMANCE

SL 59 216 208 202 196 242 233 226 = 220
58.8 Gal 58.8 Gal 1 55 214 206 200 193 239 230 224 218
TAS Endurance Range 2 52 211 204 197 100 237 228 222 215
ALL. RPM % BHP MPH  Hours  Miles 3 48 209 201 195 189 234 225 219 213
4 45 206 199 193 187 231 223 217 210
2500 75 130 60 773 5 41 204 197 191 185 229 220 214 208
2500 2350 63 ng 7. 832 6 38 201 195 189 183 226 218 212 206
2200 53 107 8.4 894 7 34 19.9 19.2 18.6 18.0 22.3 21.5 21.0 20.4
9 27 194 188 182 176 — 213 207 201
2525 75 131 6.0 775 [>8 31 19.6 DIQ.O 18.4 17.8 — — 20.5 19.9
3500 2400 65 121 6.9 827 10 23 19.1 18.6 18.0 17.4 — — — 19.6
2250 55 110 8.0 874
CHART 6
2550 75 132 6.0 780
4500 2400 63 120 7.0 841
2250 53 109 83 905 Chart 7: At 5,500 ft. and 2,450 RPM, you have 65% rated
N 77 5 58 75 power, should obtain approximately 123 mph true airspeed,
5500 [>2450 Dés [> 123 Dé.s st have an endurance of 6.8 hrs., and a range of 837 miles.
2300 55 12 8.0 887

Use cruise performance charts to plan refueling stops. I
you learn that your airplane performs differently than pre-
dicted by the chart, use this information; especially when
performance is worse than predicted by the chart.

WHAT CAN YOU LEARN FROM STALL SPEED CHARTS? Chart 8 is a typical example of a Stall
Speed Chart taken from an airplane flight manual. Note and continually be aware of the wide varia-
tion in stall speed between straight-and-level

CHART 7

flight and various angles of bank. Note that STALL SPEEDS IAS
the stall speed in a 60° bank with flaps up and - p——
power off (102 mph) is almost double the stall CONFIGURATION 0 Aoe OF B4ee 60°

speed in straight-and-level flight with flaps

- . Flaps Up — Power Off 72 mph 74 mph 82 mph 102 mph
dOWn and pO:Ver on (55 mph)‘ Evel} Wlth power Flaps Up — Power On 69 mph 71 mph 79 mph Q?S mph
on in the 60° bank, the stall speed is reduced Flaps Down (30°) — Power Off 64 mph 66 mph 73 mph 91 mph
Only 4 mph tO 98 mph. Study this chart and be Flaps Down {30°) — Power On 55 mph 57 mph 63 mph 78 mph
aware of its significance, especially during
traffic patterns and landings. You will find CHART 8

similar charts in any airplane flight manual.

WHAT CAN YOU OBTAIN FROM LANDING PERFORMANCE CHARTS? The same type of information
that you get from Takeoff Performance Charts--distance required to clear a 50-foot obstacle, length
of the ground run, and in some cases, the recommended approach speed on which these figures are
based. Landing Performance Charts will generally be used in the same way as Takeoff Charts for
any given airplane, since each manufacturer usually follows the same format in these two charts. If
you can read Takeoff Charts, you should have no difficulty reading Landing Charts.

HOW CAN YOU OBTAIN VALUES FROM PERFORMANCE CHARTS FOR CONDITIONS INTERMEDIATE
TO THOSE GIVEN? By interpolation. For example, in Chart 1 (page 1) find the ground run required
at an elevation of 5,000 ft., 72.5°F, zero wind, and maximum gross weight:

Ground run at 4,000 ft., 75°F, zero wind = 1,380 ft. 1,640 - 1,380 = 260
Ground run at 5,000 ft., 72.5°F, zero wind = ? 1/2 x 260 =130
Ground run at 6,000 ft., 70°F, zero wind = 1,640 ft. 1,380 + 130 =1,510

Since 5,000 ft. is halfway between 4,000 and 6,000 and the temperature is halfway between 75° and 70°,
the ground run should be halfway between 1,380 and 1,640, which is 1,510.

Find the distance to clear a 50-foot obstacle at 4,000 ft., 65°F, zero wind, and maximum gross weight :

Distance at 4,000 ft., 45°F, zero wind = 1,810 ft. 2,065 - 1,810 = 255
Distance at 4,000 ft., 65°F, zero wind = ? ft. 2/3 x 255 =170
Distance at 4,000 ft., 75°F, zero wind = 2,065 it. 1,810 + 170 =1,980
VFR - No. 33 _3-
1/77



Since 65° is two-thirds of the way between 45° and 75°, the distance should be two-thirds of the way

between 1,810 and 2,065 which is 1,980 ft.

DENSITY ALTITUDE — 1000 FEET
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IF INTERPOLATION IS DIFFICULT OR YOU ARE IN DOUBT
ABOUT YOUR COMPUTATION, HOW CAN YOU ENSURE
BEING ON THE SAFE SIDE? Use a condition more adverse
than the one that actually exists--one that you can read
directly from the chart without interpolating. Suppose, for
example, you were taking off from an airport at an eleva-
tion of 5,200 ft. with a 5 mph headwind, a temperature of
65° F, and maximum gross weight. By using an elevation

of 6,000 ft., a zero mph wind, and 70° F, you can read the
takeoff distance directly from Chart 1. The conditions you
are using are more adverse than the actual conditions. If
the results indicate that takeoff is feasible, then you should
have no difficulty taking off under the actual conditions. b

(NOTE: Charts 1, 3, 5, 6, and 7 are excerpts from charts..

Charts 2, 4, 8, and 9 are complete. Charts 1, 2, and 4 .
have been reduced. )

Chart 9: Density Altitude

i Federal Aviation Administrati
Chart. At an elevation of FIGHE tamares ot Fret oreice
- inat h
5,000 fto. (assuming pres Examinat ons Branc
sure altitude and elevation Oklahoma City, Oklahoma 73125
are identical) and a tem— Exam;O-Grams a\]/aﬂalﬂe free of :harge--
i . issi
perature of 40° C (104° F) 15 hereby aranted o reproduce this o
. . . material.
the density altitude is

approximately 8,750 ft.
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