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INTRODUCTION TO PERFORMANCE AND FLIGHT
PLANNING

The graphs and tables in this section present performance
information for flight planning at various parameters of
weight, power, altitude and temperature. Examples have
been presented on all performance graphs. In addition, the
calculations for flight time, block speed and fuel required
for a proposed flight are detailed below. All examples and
calculations utilize the following conditions:

CONDITIONS

At Denver:
Outside Air Temperature ............. 156°C (59°F)
Field Elevation .........cccviiviineninnes 5330 ft
Altimeter Setting ............coovunn 29.60 in. Hg
Wind ... 270° at 10 kts
Runway 26L length ..................... 10,010 ft

Route of Trip
*DEN-V81-AMA

For VFR Cruise at 11,500 feet

WIND | OAT

11600 [11500( ALT
ROUTE |MAGNETIC|DIST| FEET FEET | SETTING

SEGMENT| COURSE | NM [DIR/KTS| °C IN.HG

DEN-COS 161° 55 | 010/30 -5 29.60
COS-PUB 153° 40 | 010/30 -5 29.60
PUB-TBE 134° 74 100/20 0 29.56
TBE-DHT 132° 87 200/20 9 29.56
DHT-AMA 125° 65 20020 | 10 29.56

*REFERENCE: Enroute Low Altitude Chart L-6
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At Amarillo:
Outside Air Temperature ............. 25°C (77°F)
Field Elevation ............ccciviieinnnnn. 3605 ft
Altimeter Setting .................... 29.56 in. Hg
Wind ..o e 180° at 10 kts
Runway 21 Length ..........ccoovvvnnn. 13500 ft

To determine pressure altitude at origin and destination
airports, add 100 feet to field elevation for each .1 in. Hg
below 29.92, and subtract 100 feet from field elevation for
each .1 in. Hg above 29.92.
Pressure Altitude at DEN:

29.92 - 29.60 = .32 in. Hg

The pressure altitude at DEN is 320 feet above the field
elevation.

5330 + 320 = 5650 ft
Pressure Altitude at AMA:
29.92 - 29.56 = .36 in. Hg

The pressure altitude at AMA is 360 feet above the
field elevation.

3605 + 360 = 3965 ft
NOTE
For flight planning, the difference -between
cruise altitude and cruise pressure altitude has

been ignored.
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Calculations for flight time, block speed and fuel
requirement:

Cruise Climb:

Enter the graph for TIME, FUEL AND DISTANCE TO CLIMB
at 156°C to 5650 ft and to 3050 Ibs. Enter at -6°Cto 11,500
ft and to 3050 Ibs. Read:

Time to Climb = (22 - 9) = 13 min
Fuel Used to Climb = (6.1 - 2.6) = 3.5 gal
Distance Traveled = (42 - 17) = 26 NM

The cruise power setting is assumed to be at 2450 rpm.
Since cruise at 11,500 feet requires full throttle, the
manifold pressure and fuel flow should be read from either
the cruise power setting table for 75 percent or 65 per-
cent maximum continuous power.

The temperatures for cruise are presented for a standard
day (ISA); 20°C (36°F) above a standard day (ISA + 20°C);
and 20°C (36°F) below a standard day (ISA - 20°C). These
should be used for flight planning. The IOAT values are
true temperature values which have been adjusted for the
compressibility effects. IOAT should be used for setting
cruise power while enroute.

Enter the graph for ISA conversion at 11,500 feet and the
temperature for the route segment:

DEN-PUB OAT = -5°C

ISA Condition = ISA + 3°C
PUB-TBE OAT = 0°C

ISA Condition = ISA + 8°C
TBE-DHT OAT = 9°C

ISA Condition = ISA + 17°C
DHT-AMA OAT = 10°C

ISA Condition = ISA + 18°C
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Enter the cruise power settings table for 75% maximum
continuous power (or full throttle) at 10,000 ft, 12,000 ft,
ISA and ISA + 20°C.

TEMPERATURE
ISA ISA + 20°C

FUEL FUEL
ALTI- | MAN. | FLOW MAN. | FLOW
TUDE|PRESS.| PSV TAS |PRESS.| PSV/ TAS
FEET |IN. HG | GPH |KNOTS|IN. HG | GPH [KNOTS
10000| 20.1 |6.6/12.0] 154 20.1 |6.1/11.2] 1562
12000| 18.6 |6.0/11.0| 151 18.6 |5.6/10.5( 148

Interpolate for 11,500 feet and the temperature for the
appropriate route segment. Results of the interpolations
are:

MAN. FUEL

ROUTE PRESS. FLOW TAS
SEGMENT IN. HG PSI/GPH KNOTS
DEN-PUB 19.0 6.1/11.2 162
PUB-TBE 19.0 6.011.0 151
TBE-DHT 19.0 5.8/10.8 149
DHT-AMA 19.0 5.7/10.7 149

NOTE

The above are exact values for the assumed
conditions.

5-6
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Time and fuel used were calculated as follows:

Time = Distance
Ground Speed

Fuel Used = (Time) (Fuel Flow)

Results are:
FUEL
EST TIME AT USED
GROUND | CRUISE FOR
ROUTE DISTANCE| SPEED | ALTITUDE | CRUISE
SEGMENT NM KNOTS | HRS: MIN| GAL
DEN-COS *30 181 0:10 1.9
COS-PUB 40 179 0:13 2.4
PUB-TBE 74 136 0:33 6.1
TBE-DHT 87 136 0:38 6.8
DHT-AMA 65 139 0:28 5.0

*Distance required to climb has been subtracted from
segment distance.

TIME - FUEL - DISTANCE

TIME FUEL DISTANCE

ITEM HRS: MINS GAL NM
Start, Runup,
Taxi and Take-
off acceleration 0:00 1.7 0
Climb 0:13 3.5 25
Cruise 2:02 22.2 296
Total 2:15 274 321
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Total Flight Time: 2 hours, 15 minutes
Block Speed: 321 NM + 2 hours, 15 minutes = 143 knots

Reserve Fuel (45 minutes at 45% maximum continuous
power)

Enter the cruise power settings table for 45% MCP (or
full throttle). The fuel flow for 45% MCP is 8.3 gallons

per hour.
Reserve fuel = (45 min) (8.3 GPH) = 6.2 gallons

Total Fuel = 27.4 + 6.2 = 33.6 gallons

The estimated landing weight is determined by subtracting
the fuel required for the trip from the ramp weight:

Assumed ramp weight = 3060 Ibs

Estimated fuel from DEN to AMA =(27.4 gal) (6 Ibs/gal)
=164 Ibs

Estimated landing weight = 3060 - 164 = 2896 Ibs
Examples have been provided on the performance graphs.
The above conditions have been used throughout. Rate of

climb was determined for the initial cruise altitude
conditions.
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COMMENTS PERTINENT TO THE USE OF
PERFORMANCE GRAPHS

1.

The example, in addition to presenting an answer for
a particular set of conditions, also presents the order
in which the graphs should normally be used, i.e., if
the first item in the example is OAT, then enter the
graph at the known OAT.

. The reference lines indicate where to begin following

guide lines. Always project to the reference line first,
then follow the guide lines to the next known item.

. Indicated airspeeds (IAS) were obtained by using the

AIRSPEED CALIBRATION NORMAL SYSTEM Graph.

. The associated conditions define the specific

conditions from which performance parameters have
been determined. They are not intended to be used
as instructions, however, performance values de-
termined from charts can only be achieved if speci-
fied conditions exist.

. The full amount of usable fuel is available for all

approved flight conditions.
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WIND COMPONENTS
Demonstrated Crosswind Component is 17 kts
EXAMPLE:
WIND SPEED 20KTS
ANGLE BETWEEN WIND DIRECTION AND FLIGHT PATH 50°
HEADWIND COMPONENT 13KTS
CROSSWIND COMPONENT 15 KTS
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BEECHCRAFT SectionV

Debonair C33 Performance
BonanzaE33and F33
CRUISE SPEEDS
ASSOCIATED CONDITIONS: EXAMPLE:
AVERAGE CRUISE WEIGHT 2950 LBS PRESSURE ALTITUDE 11500 FT
TEMPERATURE STANDARD DAY (ISA) POWER SETTING FULL THROTTLE
2450 RPM
TRUE AIRSPEED 151 KNOTS
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BEECHCRAFT SectionV

Debonair C33 Performance
BonanzaE33and F33
FUEL FLOW vs BRAKE HORSEPOWER
EXAMPLE:
@ BRAKE HORSEPOWER 146.3
(65% MCP)
CONDITION LEVEL FLIGHT
CRUISE LEAN
FUEL FLOW 11.4 GALHR
@ FUEL FLOW 11.0 GALHR
CONDITION LEVEL FLIGHT
CRUISE LEAN

BRAKE HORSEPOWER 141

22
21
20
19
18
%
7 TAKE OF
6 ND CLIME 1
i
15 68 i

FUEL FLOW~ GAUHR
S

e

)

610%€E3

6 0

)
80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
BRAKE HORSEPOWER
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