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PEII['ORMANCII

5.I GENERAL

All of the required (FAA regulations) and complementary performarrce
infolmrlion appljcable to this aircrafi is providcd by this section.

Perfofmance informätion associdcd wirh those opt ional systems ard
equipment ihat reqüire handbook supplemcnts is provided by Scct ion 9
(Supplerncnis).

5.3 INTRODUCTION . PERFOIiNIÄNCE AND FI,IGHT PLANNING

Thc perforDance infornat ion presented in this sect ion is bascd on
measured Fiight Test Daia correcred to LC.A.O. standard dry conditions and
analyl ical ly expanded for lhe var ious paraneters of weight,  alr i rnde,

'Ihe 
le.formÄnce charts are unfactored äDd do not make any allowance for

varying degrees ofpilot proficiency or mechanical dcrerioralion oflhe aircrafr.
This performance, however,  can be dupl jcatcd by fol lowing rhe stated
procedures in a properly maintained airplane.

Effects ofcondilions not considered on dre charrs must be evalualcd by lhe
pilo!, such as lhe effecl of sofi or güss runway surface on iakeoff aDd landing
performancc, or the effecr of winds aloft on cruise and range performance.
Endurance can be grossly affected by improper leaning procedures, and
inllighl fuel flow and quantity checks are r€conrmendcd.

REMEMBER!To get chart performancc, follow the charl prccedures.
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The information provided by paragraph 5.5 (Flight Planning Example)
out l ines a dchi lcd f l ight plan using lhe pcrrormance charts in lhis sect ion.
tach cha( includcs its owr cxamplc to show how il is us€d.

IYARNING

Performancc infonnation derived by exüapo-
lat ion beyond thc l imits sbown on lhc charts
s h o u l d  n o t  b e  u s e d  f o r  f l i g h t  p l a n n j n g
purposes.
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5.5 t t , t ( ; l tT PL^NNtN(; I . tX^NtPLt, l

! / r /7( / r '  lhc inJi)rnrxl i , , f  .ontxrrc( l  In 1hi(  S.rLr.n (5 5r rs t( j  he ! \ . { l  l , i r
f \ r n r I r f  f u r ß \ c \ , r r \

1 , r r  ̂ r . r r l 1  L o a d i n !

T h c  i i r \ 1  \ t c n  r r  f l r n f r n s  r  l l r g l i r  r \  t 1 i  { r l ( ! l r l f  1 l , r  r r r f l r f f
q . 8 h (  r n d  c c n l c l r l  g r  r l \  h \  u l  l / , n g  L I c  r n l , , r m r l r , i n  I ' r , { r ( 1 . , 1
h!  Scf l io l )  6  (WtLghl  r r ! l  I l r l r f .c)  r ) l  t l r r \  l r r r ( jh( ! ik

l h 1 :  b r s i c  f r f l ' r ! ' s o 1 ! | l  l i , r  l h c  a r t l r n c  r s  l r r . f \ r ( l  r r  t h (
r . l , r r !  h . \  h c c n . r l c r c r i  n  l ' r i : r r r c  6  5  l l  x n !  r l l . r r r h n !  1 , i  t h c

rr r t , l rnc hrv.  hccn n i rdc r i l . . l rn !  $. i ! l1 l  i fd  hr l rh. . .  r f l ( r .n . .  1 , ,
l h .  r [ . ' r ' l l  l o g h o , ) l  r n ( l  \ \ t r ! h l  a n d  B r h n . f  l l c ( , i r ( l  ( l : r ! u r c  6  ] r
\ l r ,Lrk l  h0 nr i ( lc  r , )  ( lcrcnn,nc rhc currcrr  hrsrc cnr t l l  \ . rghr  ( ) l  rh .

N4akc usc o,  (hc \ \ 'c rghl  rn( l  l l r l rnc.  Loai l  n i !  I i ) rnr  ( l i i ! ! rc

6 I  |  )  .nd lhc ( l .C Rangc md Wci [h l  gmirh ( f ; r lurc O l5)  l { )  r l . l$
n r  f .  l h c  t o t . l  w c i N h l  r ) f  l h c  a i r f l i i .  r r d  l h r  ( ( f l c l i l  ! ( r r l v

^ f l c r  p r o t c r  u t i l i r r l i o n  o l  l h c  i n f , , r n r a t i t ' n  t r o ! i d c d .  t h .
lo l lowinf  wcights r t t l r -  to  thc f l rght  thnfrnf  cxanr f lc

Thc landrng wcrghl  cannot  bc dc lcmr inc l l  unrr l  rhc wcighr  o l  rhc
Iuc l  k)  bc uscd h. ts  hccn cs1|h l ishc( i  l rc l . r  r r )  r rcnr  lgx l ) l

( l )  Baslc  L.mply we'ghl  150:  lhs
12)  Occutants (2 x  l9( l  lbs. l  l8{ )  lbs
( : l )  Bagsrsc rnd Carso 501hs
r4i  I ruc l  (ar  lh /8.1 x 45)  270 lhs.
t5)  

- lxkcof l  
wcishl  2201lhs

16) I - . ind ing wcrghl
( r ) (51 nr inus (g)(  l ) .  (2202 lhs
m i n u s  l a r 0  s l h \ )  2 0 ' 1 1 . 2 l h s

lh.  la lc , ,11 r 'crghr  is  hc los rhc Dra\ inrunr  , i f :10:  lh \ . .  rn( l  thc wcrSht
r n d  b r h n c c  c . l . u l . l i . n s  h l v c  ( l c l c n n i n c d  t l r r L  t h .  (  ( i  t o s r r r { , n  r {  w i t h i r
l h c  r  r n ^ c ( l  l n r l l r
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(b l  Ih l .o l l  r |d  l -und;n!

Now rhar  thc a ' rc fu l r  loading hrs been dcrern l in .d,  |11 rs tcc ls
o l  rhc t rkcol l  , rnd hnding l rust  be consi . lered.

Al l  o t  lhc cx i ! t iDg condrrrons a l  lhe dcpurru.c ard dcnin lüon
rrrporr  Inun bc acquircd,  cvaiualed i rnd nra in la incd lhk)ughoul
t h c  l l r g h l .

Apply lhe deprr ture rpon condi t ions and lakeol l  wcrghr  ro
rhc uppropr iare Iakeol l  Per iormun!e gr . rph (F igurcs 5 7 !nd
5 9 or  5 I  I  and 5 l3)  to  dcrennrne lhe lengrh o l  runw.ry nccessr)
lo. tbc tlkroll anrl/(tr thc barief disrance.

Thc l . rnding d inance calculat ions urc pc. fo. rncd r r  (hc srmc
nr. rnner  us ing rhc cx is l ing coDdi t ions ur  the desl inaoon a i rpor t  rnd,
whcn csrdbl ishcd,  rhc l  Dding weiBhr.

l h c  c o n d r l r o n s  r  d  c . r l . u l r r o n s  1 o r  l h c  c x a m p l c  f l r f h l  r r c
Lsrcd bt low Thc rakcol l  und lard inr  d isrances .equrr .J  ior  the
crrnrp lc  l l ighr  hdlc  l l l lcn wel l  below rhc,rv . t rhblc  runwdy lcnBrhs

( l )  l lcsNrc ^ l l r l t lde

( l )  Wind Conrt0n.nr

( ,1)  Runwr!  l . rnglh A!ür l rb l .
(5)  l tunw!y Rcqui ,c l l

N|)1.ti

l h !  r c r n l L n d . r  r l l  t h c  f c r l , ) ü n r r . e  r l u r r s  u s c d
i r  t h L s  l l r g h l  p  I  u  n  n  r  n  g  .  r  . r  n r  |  |  e
wrnJ üondi t r ( r r  

' lhe 
c l lc . l  o l  wrnds ! l ( , l l  nru\1

1 . . .  r  . , 1 .  r . . 1  ' ,  t l r 1 , r 1 .  , , ( . . , r t u r ; r l

. I r l rb .  crL ' rs !  rn i i  dcscent  pe. lunruncc

+ , c i c ' c n . e  l : i ! u r e  5  9
+' r . l . rcü.c l i igur f  5  l i

5(Xl i .
2.1'C
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PERFORMANCE

(c) climb

The next step in the flight plan is 1o determine rhe necessary
climb segment coinponents,

The desired cruise pressure altitude and corresponding cruise
outside air temperature values are th€ first variables to be con-
sidered in deterninine the climb components from the Fuel, Tim€
and Distance to Climb Table (Figure 5-19). After lhe fuel, time and
distance for the cruise pressure altitude and outside air l€mperature
values have been established, apply the existing conditions at the
deparlure field to graph (Figur€ 5-19). Now, subtract the values
obtained from tbe graph for the field of departure condilions from
those for the cruis€ pressure allitude.

The remaining values are the true fuel ,  t ime and disr.nce
components for the climb segment of th€ flighl plan conected for
field pressu.€ allitude and lemperature-

The following values were determined from the above irstruc-
tions in the flight planning examp)e.

(l) Cruise Pressure Allitude
(2) Cruise oAT
(3) Time to Climb (9.0 min. ninus

1.0 min.)
(4) Distance ro Climb (13.0 miles minüs

1.0 ni le)
(5) Fuel to Climb (2 sal. minus 0 gal.)

(d) Descent

5000 ft.
l5 'c

8.0min.*

12.0 mi les+
2.0 gal.*

The descent data will be dete.mined prior 1o the cruise data to
provide ihe descent distance for establ ishing rhe toral  cruise

Utilizirg tbe cruise prcssure aldtude and OAI, derermine the
basic fu€I, lime and distance for descent (Figure 5-31). Th€se figur€s
must be adjusted for the field pressure altilude and temperature at
the destinrlion airport. To find the necessary adjush€nl values,
use the exisling pr€ssure altilüde aod renperalure conditions ar the
dest inat ion airpor l  as var iables to f ind ihe fu€I,  l ime and distance

*refcrcnce Figure 5-19
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values from the graph (Figure 5-31).  Now, subrract rhe values
obtained frorn ihe field condilions frorn the values obtained from
the cruise condilions 1o find the lrue fu€I, time and distance valucs
needed for the flighr plan.

The vaiues oblained by proper utilizalion of the graphs for the
descent segment ofthe example are shown belo|'.

(l) Tine 10 Descend
8.8 min. minus 4.9 min.)

(2) Distance to Descend
(l9.6niles minus 1l rniles)

(3) Fuel ro Descend
(1.9 gal.  minus 1.0 gal.)

(e) cruise

(l) To'al Distance
(2) Cruise Disrance

(eXl) ninus (c)(4) minus (d)(2),
(300 minus l2 miles minus 8.6 miles)

*reference Figure 5-31

Using the lotal distance to be traveled during tbe flight, subtracr
the previously calculated distance to climb and distance 10 descend
to eslablish the rotal cruise disrance. Refer ro rbe appropriat€ Avco
Lycoming Operator 's Manual when select ing the cruise power
selting. The establish€d pressurc allitude and temp€rature values
and the selected cruise pow€r should now be utilized 10 delermine
the true airspeed from the Cruis€ Performance graph (Figure 5-21
or 5-23).

Calculat€ the cruise fuel consumption for the crüis€ power
selt ing from the information provided by the Avco Lycoming
Operator's Manual.

The cruise tirne is found by dividing the cruise disEnce by lh€
cruise speed and the cruise fuel is found by muitiplying th€ cruise
fuel consumption by the cruise time.

The cruise calculations established for thc cruise sesmenl of the
flight planning example are as lbllows:

3.9 min.*

8.6 miles*

0.9 gal.*

300 miles

279.4 miles
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(l)

ISSUEDT JULY 12,199s
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Cmise Power Besl Economy Mixturc 659. rated power
(2535 RPM)

Cruise Speed 109 KTS TAS*(4)
{5)
(6)

Cruise Fuel Consumption
Cruise Time

(e)(2) divided by (e)(a), (279.a
miles divided by 109 KTS)

Cruise Fuel
(e)(5) multiplied by (e)(6), (e.2
CPH n]ulitiplied by 2.6 hrs.)

9.2 GPH

2.6 lus.

23.9 gal.

('7)

(t TotalFlighl Tirne

The rolai flighl tine is determined by adding ihe rime ro clirnb,
the tim€ 10 descend and the cruise tirne. Remember! The time values
taken frorn the climb and desc€nt graphs .Je in rninutes and must be
con!eded lo hours before adding liem ro rhe crui\e r;me.

The following flighl tim€ :s rcquired for our fiight planning
example.

(g) Total Fuel Required

Dererrnine the total fuel required by adding rh€ fuel to climb,
the fuel to descend and the cruise fuel. \ühen the total fuel (in
gallons) is determined, multiply this välue by 6lb/gal. ro d€lermine
the tolal tuel weight us€d for ihe flight.

The total  fuel  calcular ions for the example f l ighr plan are

(I) Tod nisht Time
(cX3) plus (dXl) plus (€)(6),
(0.13 hrs. plus 0.07 hrs. plus 2.6 hrs.)

(t) Total Fuel Required
(c)(5) plus (d)(3) plus (eX7),
(2 gal. plus 0.9 gal. plus 23.9 gal.)
26.8 säl. muhiplied by 6lb/gal.)

2.8 hrs.

26.8 gal.
160.8 lbs.
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