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SECTION §
FPERFORMANCE

5.1 GENEZRAL

All of the required (FA M regulations) andcomplemertary perfernance
information applicable to 1ais aicraft s provided by this section.

Perfo mance information asiociated with those oplional systems and
cquipmen. which require handbook supplements it provided by Secion 9
(Supplements).

5.3 INTRODUCTION - PERFORMANCE AND FLIGHT PLANNING

The performance information preiented in this section is based on
meaiured Flight Test Data carrected 1o 1.C.A.O, sianda-d diy cond lions
and analylically expasded ‘or th: various paramelers of weight, alutude,
temperature, elc.

The peeformance charts are Mor the standard producion aircrall con-
ligumtion. The Jata is unfactored and docs not nake any allowance fer
varyng degrees of pilot proliciency o- mechanical deterioration af the
airerft. ‘This performance, however. can be duplicated by folowing the
slaled precedurss in a properly maintained awplanc. Thase aiicralt
equipped with 600 x ¢ TIRE; WHEEL ASSEMBLIES will exhibit climb
fates approximaicly 15 fpm lower than sharl calues and cruise speed: 2 1o
3 knots below chart values. Range will be correspondingly decreased,

Effects of conditions nol considered on the charts musl he evaluated by
the pilot, such as the effcet of soft or Br1ss ruaway suelao: on takeoll and
landing performance, or th: effe:t of winds aloft v cruise and rnge
peelormance, Endurance cin be prosdy allected by improper leaning
Procedures, and nflight fucl Mow and quantity checks are recommended,

EEMEMBER] To get chare performance, follow the chant proced ires.
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The information provided by par
outlines a detailed fNight plan using the perfor

Each chart includes ils own example to show
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agraph 5.5 (Flight PI:uu}ing'F,x:lm-plc) ' 55 FLIGHT PI;ANNINC EXAMPLE
mance charts in this scclion.
how it is used. (0) Aircraft Loading

The first step in planning a fight is to calculate the airplape
weight and cenler of gravity by utilizing the information provided -
by Scction 6 (Weight and Balance) of this handbouk.

IWWARNING

Performance information derived by extrapo-

ltion beyond the h!“:]ls FI"N(']]' :;n‘ lhcl'lcll‘n‘\\i‘nl5 ‘The basic empty weight for the airplane as licensed al the

stiould: nolbe use OF: SR - factory has been entered in Figure 6-7. If any altcrations to the

PUrpoSCs. airplane have been made affecting weight and balance, refer to
the aircraft logbook and Weight and Balance Record (Figure 6-9)
to determine the current basic empty weight of the airplane,

Use the Weight und Balance Loading Form (Figure 6-13) and
the C.G. Range and Weight graph (Figure 6-17) to determine the
total weight of the airplane and the center of gravily position,

After proper utilization of the information provided, the
following weights are to be considered in the fight planning
example.

The landing weight cannot be determined until the weight of
the fuel to be uscd has been established [refer to item (g) (1)).
(1) Basic Empty Weight 1144 |bs.
(2) Occupants (2 x 170 Ibs.) 340 1bs.
(3) Baggage and Cargo 0 1bs.
(4) Fuel (6 1b/gal x 30) 180 Ibs.
(5) Takeofl Weight 1664 Ibs.
(6) Landing Weight
(a)(5) minus (g)(1), (1664 Ibs.
minus 99.9 |bs.) 1564.1 |bs.

_ The takeoll weight is below the maximum of 1670 Ibs. and the
weight and balance calculations have determined that the C.G.
position is within the approved limits,
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(b) Takcoff and Landing

Now that the aircralt loading has been determined, all aspects
of tukeofl and landing must be considered.

All ol the existing conditions at the dcpar.lurc.and dcslmu!llm:
airport must be acquired, evaluated and malplamcd throughou

the fight.

i iti d takeoll weight to

Apply the departure airport conditions an
the npfwlr’o?rialc Tgkcoll’ Performance graph (Figures 5-5and 5-7 or
5-9 and 5-11) to determine the length of runway necessary for the

takeoff and/or the barrier distance.

The landing distance calculations are pcr(orqu iI.l the same
manner using the existing conditions at the destination airport and,

when established, the landing weight.

| iti i le flight are
The conditions and calculations for. the cxampl
listed below. ‘Ihe takeolf and landing distances requircd for tlhc
example flight have fallen well below the available runway lengths.

Departure Deslination

Airport Airport
(1) Pressure Altitude IlOOofl. !%(:(:)‘ofz5
(2) Temperature ¥ '?1(8_‘, e
: : ¢
() VARE SR (Headwind) (Tailwind)
(4) Runway Length Available 4800 ﬂ.. 7600 ﬂ."
(5) Runway Required 1320 M. 160?

’

NOTE

“I'he remainder of the performance charts u§cd
in this flight plan example assumc a no wind
condition. The effect of winds :\lof! must be
considered by the pilot when computing climb,
cruise and descent performance.

*reference Figure 5-7
*¢ceference Figure 5-17
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(c) Climb

The next step in the Hight plan is (o determine the necessary
climb segment components.

The desired cruise pressure altitude and corresponding cruise
outside air temperature values arc the first varinbles to be
considered in determining the climb components from the Fuel,
Time and Distance to Climb graph (Figure 5-15). Alter the luel.
time and distance for the cruise pressure altitude and outside ajr
lemperaturc values have been cstablished, apply the cxisting
conditions at the departure field to graph (Figure 5-15). Now,
subtract the values obtained from the graph for the ficld of
departure conditions from those for the cruise pressure altitude.

The remaining values arc the true fuel, time and distance
components for the climb scgment of the flight plan corrected for
ficld pressure altitude and temperature,

The following values were determined from the above
instructions in our flight planning example,

(1) Cruise Pressure Altitude 3300 .
(2) Cruise OAT 32
(3) Time to Climb (4 min. minus | min,) J min,
(4) Distance to Climb (5 miles minus | mile) 4 milcs*
(5) Fucl to Climb (.6 gal. minus .2 gal.) 4 pal.*

(d) Descent

The descent data will be detert
provide the descent dist
distance,

nined prior to the cruise data (o
ance for cstablishing the total cruise

_Utilizing the cruise pressure altitude and OA'T, determine the
basic luel, time and distance for descent (Figure 5-31). Thesc figurcs
must be adjusted for the field pressure
the destination airport,
use the existing pressure

altitude and temperature at
Fo ind the necessary adjustment valucs,
altitude and temperature conditions al the

*reflcrence Figure 5-15
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destination airport'as variables to find the fuel, time and distance
values from the graph (Figure 5-31). Now, subtract the values
obtained from the lield conditions from the values obtained from
the cruise conditions to find the true fuel, time and distance values
needed for the Night plan.

The values obtained by proper utilization of the graphs for the
descent segment of our example are shown below.
(1) Time to Descend

(3.5 min. minus | min.) 2.5 min.*
(2) Distance to Descend

(7 miles minus 2 miles) S miles*
(3) Fuel to Descend

(.25 gal. minus .| gal.) S5 pgal*

(¢) Cruise

Using the total distance to be traveled during the flight, subtract
the previously calculated distance to climb and distance to descend
lo establish the total cruise distance. Refer to Figure 5-17 when
selecting the cruise power setting. The established pressure altitude
and temperature values and the selected cruise power should now
be utilized to determine the true airspeed from the Speed Power
graph (Figures 5-19 or 5-21).

Calculate the cruise fuel Now for the cruise power setting from
the information provided in Figures 5-19 or 5-21.

The cruise time is found by dividing the cruise distance by the
cruise speed, and the cruise fuel is found by multiplying the cruise
fuel Mlow by the cruise time.

The cruise ealculations established for the cruise segment of
the Night planning example are as [ollows:
(1) Total Distance 300 miles
(2) Cruise Distance :
(e)(1) minus (c)(4) minus (4)(2),
(300 miles minus 4 miles minus

S miles) 291 miles
(1) Cruise Power, Best Fconomy
Mixture 65% rated power

*reference Figure 5-31
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(4) Cruise Speced 88.5 KTS TAS*
(5) Cruisc I'uel 49 GPH
(6) Cruise Tine

(e)2) divided by (e}4), (291 miles

divided by 88.5 K'TS) 3.29 hrs.
(7) Cruisc Fuel

(e)(5) multiplicd by (c)(0), (4.9

G P multiplied by 3.29 hrs.) 16.1 gal.

(N Total Flight Time

The total flight time is determined by adding the time to climb,
the time to descend and the cruise time. Remember! The time values
taken from the climb and descent graphs are in minutes and nust
be converted to hours before adding them to the cruise time,

The following flight time is required for the [hght planning
example.
(1) Total Flight Time
(c)(3) plus ()(1) plus (c)(0),
(.05 hrs. plus .04 hrs. plus 3.29 hrs.) 3.38 hrs.

(g) Total Fuel Required

Determine the total fucl required by adding the fucl to climb,
the fuel to descend and the cruise fucl. When the total [ucl (in

gallons) is determined, multiply this value by 6 Ib/gal to determine
the total fucl weight used for the [ight,

Ihe total fucl calculations for the example Hight plan are
shown below.

(1) Total Fuel Required
(€)(5) plus (d)(3) plus (e)(7),
(.4 gal. plus .15 gal. plus 16.1 gal)) 16.65 gal.
(16.65 gal. multiplicd by 6 Ib/gal.) 99.9 Ibs.

*reference Figure 5-21
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