
PIPER AIRCRAFT CORPORATION
PA.28RT.2OIT,  TT]RBO ARROW IV

SECTION 5
P E R F O R M A N C E

SECTION 5

PERFORMANCE

5 . I  GENERAL

Al l  o f  the requi red (FAA regulat ions)  and complementary per formance
in fo rma t i on  app l i cab le  t o  t he  Tu rbo  A r row  IV  i s  p rov ided  i n  t h i s  sec t i on .

Pcr formance informat ion associated wi th those opt ional  systems and
equ ipmen t  t ha t  r equ i re  handbook  supp lemen ts  i s  p rov ided  i n  Sec t i on  9
(Supp lemen ts ) .

5 .3  INTRODT]CT ION.  PERFORMANCE AND FL IGHT PLANNING

The per l 'ormance informat ion presented in th is  sect ion is  based on
measured Fl ight  Test  Data corrected to l .C.A.O. s tandard day condi t ions
and analyt ica l ly  expanded for  the var ious parameters of  weight ,  a l t i tude,
tentperature,  etc .

' I -he 
per l 'ormance char ts  are unfactored and do not  make any a l lowance

I 'or  vary ing c legrees cf  p i lo t  prof ic iency or  mechanical  deter iorat ion of  the
ai rcraf t .  This  per formance.  however,  car l  bc dupl icated by fo l lowing the
stated procedures in  a proper ly  mainta ined a i rp lane.

El ' fects of  condi t ions not  considered on the char ts  must  be evaluated by
the p i lo t ,  such as the ef fect  of  sof t  or  grass runway sur face on takeof f  and
landing per formance,  or  the ef fect  of  winds a lof t  on cru ise and range
performance.  Endurance can be grossly  af fected by improper leaning
procedures,  and inf l ight  fuel  f low and quant i ty  checks are recommended.

REMEMBER! To get  char t  per formance,  fo l low the char t  procedures.
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The informat ion provided by paragraph 5.5 (F l ight  Planning Example)
out l ines a deta i led f l ight  p lan us ing the per formance char ts  in  th is  sect ion.
Each char t  inc ludes i ts  own example to show how i t  is  used.

WARNING

Performance informat ion der ived by extrapo-
lat ion beyond the l imi ts  shown on the char ts
should not  be used for  f l ight  p lanning
purposes.
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5 .5  FL IGHT PLANNING EXAMPLE

(a)  Ai rcraf t  l -oading

T'he f i rs t  s tep in  p lanning the f l ight  is  to  calculate the a i rp lane
weight  and center  of  grav i t l '  by ut i l iz ing the in format ion provided
by  Sec t i on  6  (We igh t  and  Ba lance )  o f  t h i s  handbook .

- I 'he 
basic  empty weight  for  the a i rp lane as l icensed at  the

l 'actory has been entered in  F igure 6-5.  I f  any a l terat ions to the
ai rp lane have been made ef fect ing weight  and balance,  refere ncc to
thc a i rcraf t  logbook and Weight  and Balance Record (F igure 6-7)
should be made to determinc the current  basic  empty weight  of  the
a  i r p  l a  ne .

Make  use  o f  t he  We igh t  and  Ba lance  Load ing  Fo rm (F igu re
ö-  i  l )  and the C.G. Range and Weight  graph (Figure 6-  |  5)  to  deter-
mine the tota l  weight  of  the a i rp lane and the center  o l  grav i ty
pos i t i on .

Af ter  proper ut i l izat ion of  the in format ion provided,  the
fo l lowing weights have been determincd for  considerat ion in  the
f l ight  p lanning example.

' l 'he 
landing weight  cannot  be determined unt i l the weight  of  the

fuel  to  be used has been establ ished I refer  to  i tem (g)( l ) ] .
( l )  Bas i c  Empty  We igh t
(2 )  Occupan ts  (2  x  170  l bs . )
(3)  Baggage and Cargo
(4 )  Fue l  ( 6  l b . t ga l .  x  72 )
(5)  Takeof ' f  Weight
(6 )  Land ing  We igh t  (aX5)  m inus  (g ) ( l ) .

( 2 ' / 40 lbs .  m inus  366  l bs . )

The takeof f  weight  is  below the maximum of  2900
and balance calculat ions have determined the C.G.
approveci  i imi ts .

l 8 l 0  l b s .
340 lbs.
1 5 8  l b s .
432 lbs .

2 7 4 0 l b s .

2374 lbs .

lbs.,  and the weight
pos i t ion  w i th in  the
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(b)  
- l 'akeof f  

and Landing

After  determin ing the a i rcraf t  loading,  a l l  aspects o l '  takeof f

and landing must  be considered'

Al l  o f  the ex is t ing condi t ions at  the departure and dest inat ion
ai rpor t  must  be acquired,  evaluated and mainta ined throughout
the f l ight .

Apply the departure a i rpor t  condi t ions and takeof f  weight  to
the appropr iate Takeof f  Per formance and Takeof f  Ground Rol l
g raph  (F igu res  5 -5 ,  5 -7 ,  5 -9  and  5 - l l )  t o  de te rm ine  the  l eng th  o f
runway necessary for  the takeof f  andi  or  the barr ier  d is tance'

The landing d is tance calculat ions are per formed in the same
lnanner us ing the ex is t ing condi t ions at  the dest inat ion a i rpor t  and,
when establ ished,  the landing weight .

The condi t ions and calculat ions for  the example f l ight  are
l is ted below. 

- I -he 
takeof f  and landing d is tances requi red for  the

example f l ight  have fa l len wel l  below the avai lable runway lengths.

*reference Figure 5-9
**referencc Figurc 5-35
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(  l )  Pressure Al t i tude
(2)  Temperature
(3)  Wind Component
(4)  Runway Length Avai lable
(5 )  Runway  Requ i rec

NOTE

The remainder of  the per formance char ts  used
in th is  l l ight  p lanning example assume a no
wind condition. The effect of winds aloft must
be considered by the p i lo t  when comput ing
cl imb,  cru ise and descent  per formance.

Departure Dest inat ion
Airport  Airport

4990 ft. 2000 ft.
200c  30 .c

6 KTS 3 KTS
5000 ft. 4600 lt.

2480 f t .*  1470 f t .**
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( c )  C l i m b

l -he  ncx t  s tep  i n  t he  f l i gh t  p l an  i s  t o  de re rn t i ne -  t he  neccssa rv
c l imb  segmen t  componen ts .

' I he  
des i red  c ru i sc  p ressu re  a l t i t ude  and  co r respond ing  c ru i sc

c lu t s i de  a i r  t cmpc ra tu re  va lues  a re  t he  f i r s t  l a r i ab les  t o  bc  con -
s ide  red  i n  de te rm in ing  the  c l imb  componen ts  f r om the  Fue l .  

- l ' ime

and  D is tance  to  C l imb  g raph  (  F  i gu re  5 -  l 7 ) .  A l ' t e r  t he  f ue l .  r ime  and
d i s tance  l ' o r  t he  c ru i se  p ressu re  a l t i t ude  and  ou ts ide  a i r  t empe . r . a tu re
ra lues  have  been  es tab l i shed .  app l l , t he  ex i s t i ng  cond i t i ons  a t  t he
de  pa r tu re  f i e l d  t o  t he  g raph  (F igu re  5 -17 ) .  Nou ,  sub r rac r  rhc  ' ua lucs
t  b ta ined  l ' r om the  g raph  fo r  t he  f i e l d  o ldepa r tu re  cond i t i ons  l r om
those  fo r  t he  c ru i sc ' p ressu re  a l t i t ude .

- [ ' he  
rema in ing  ra lues  a re  t hc  t r ue  l ue l .  t ime  and  d i s tancc

con tponen ts  f ' o r  t he  c l imb  scg rnen t  o f ' t he  f l i gh t  p l an  co r rec ted  l o r
l i e l d  p ressu re  a l t i t ude  and  tempera tu re .

The  fo l l ow ing  va lues  were  de te rm ined  f rom
t ions  i n  t he  f l i gh t  p l ann ing  examp le .

(  |  )  C ru i se  P ressu re  A l t i t ude
(2 )  C ru i se  O ,AT
( 3 )  T i m e  t o  C l i m b  ( 1 0  m i n .  m i n u s  4  m i n . )
( 4 )  D i s t a n c e  t o  C l i m b  ( 1 7  n a u t .  m i l e s

m inus  9  nau t .  m i l es )
(5 )  Fue l  t o  C l imb  (4  ga l .  m inus  2 .0  ga l . )

(d )  Descent

the  above  i ns t ruc -

rJ500 ii.
1 0 0  c

6  m i n . *

8  nau t .  m i l es *
2  ga l . *
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The  descen t  da ta  w i l l  be  de te rm ined  p r i o r  t o  t he  c ru i se  da ta  t o
pro l  ide the descent  d is tance for  establ ish ing the rota l  cru ise
d is ta nce.

U  t i l i z i ng  t he  c ru i se  p ressu re  a l t i t ude  and  OAT,  de te rm ine  the
basic fuel .  t ime and d is tance for  descent  (F igure 5-3 I  ) .  These f igures
must  be adjusted for  the f ie ld pressure a l t i tude and temperature at
the dest inat ion a i rpor t .  To f ind the necessary adjustment  values,
use  the  ex i s t i ng  p ressu re  a l t i t ude  and  tempc ra tu re  cond i t i ons  a t  t he
dest inat ion a i rpor t  as var iables to f ind the fuel ,  t ime and d is tance

* reference Figure 5- |  7
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\ a l ues  f ron l  t he  g raph  (F igu re  5 -31 ) .  Now,  sub t rac t  t he  va lues
obta ined f ron.r  the f ie ld condi t ions I rom the values obta ined f rom
the cru ise condi t ions to f ind the t rue fuel .  t ime and d is tance values
needed for  the f l ight  p lan.

The values obta ined by '  proper ut i l izat ion of  the graphs 1 'or  the
descent  segment  of  the example are shown below.

( l )  T ime  to  Descend
(8 .5  m in .  m inus  2  m in . )  6 .5  m in . *

(2)  Distance to Descend
( 1 9 . 5  n a u t .  m i l e s  m i n u s

(e )  C ru i se

Using the tota l  d is tance to be t raveled dur ingthe f l ight ,  subtract
the previously  calculated d is tance to c l imb and d is tance to descend
to establ ish the tota l  cru ise d is tance.  Refer  to the Power Set t ing
Table (F igure 5-19)  when select ing the cru ise pou'er  set t ing.  The
establ ished pressure a l t i tude and temperature values and the
selected cru ise power should now be ut i l ized to determine the t rue
ai rspeed f rom the appropr iate Speed Power graph (Figure 5-23) .

Ca l cu la te  t he  c ru i se  f ue l  f l ow  fo r thec ru i sepowerse t t i ng (75% -

High Speed Power for  th is  example)  f rom the in format ion pro-
v ided by the Range -  Cruise Power char t  (F igure 5-27) .

The cru ise t ime is  found b1 'd iv id ing the cru ise d is tance by the
cru ise speed and the cru ise fuel  is  found by mul t ip ly ing the cru ise
fuel  f lou by the cru ise t ime.

The cru ise calculat ions establ ished for  the cru ise segment  of  the
f l ight  p lanning example are as fo l lows:

(  l )  Tota l  Distance
(2)  Cruise Distance

(e ) ( l )  m inus  ( c ) (4 )  m inus  (dX2) .
(745 naut .  mi les minus 8 naut .
m i l es  m inus  l 5  nau t .  m i l es )

745 naut .  mi les

4 .5  nau t .  m i l es )
(3)  Fuel  to  Descend

(2 eal .  minus .5 gal . )

l 5  nau t .  m i l es *

1 . 5  g a l . +

722  nau t .  m i l es
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( - j )  C ru i se  Power
(4 )  C ru i se  Speed
(5 )  C ru i se  Fue r  Consu rnp t i on
(6 )  C ru i se  T ime

(e ) (2 )  d i v  i ded  b l ,  ( c ) (4 ) .  ( 722
n a u t .  m i l e s  d i v i d e d  b y  l 5 |  K f S )

(7 )  C ru i se  Fue l
( e ) ( 5 )  m u l t i p l i e d  b 1  ( c X 6 ) .  ( 1 2
G P H  m u l i t i p l i e d  b y  4 . 7 8  h r s . ) 5 7 . 5  g a l .

( f  )  
- l -o ta l  

F l ight  
' l  

imc

The  to ta l  f l i gh t  t ime  i s  de te rm ined  bv  add ing  the  t imc  ro  c l imo .
thc  t ime  to  descend  and  the  c ru i se  t ime .  Remember !  The  t ime 'ua lues
taken  f ' r om the  c l imb  and  dcsccn t  g raphsa re  i n  m inu tcs  and  mus t  bc
con ' "e r ted  to  hou rs  be fo re  add ing  them to  t he  c ru i sc  t i r l r .

- fhc 
fo l lov i , ing t l ight  t ime is  requi red f 'or  rhe l ' l ight  p lanning

c ram p le .
( l )  T o t a l  F l i g h t  l  i m e

( c ) ( 3 )  p l u s  ( d ) (  l )  p l u s  ( e X 6 ) .
( . l 0  h r s .  p l u s  . l l  h r s .  p l u s  4  7 8  h r s . )
(6  m in .  p l us  6 .5  m in .  p l us  4  h rs .  &  47  n r i i l . l  4 , t ) 9  h rs -

(g )  1 -o ta l  Fue l  Requ i red

[ )e te rm ine  the  to ta l  f ue l  r equ i red  by ,add ing  the  fue l  t o  c l imo .
the  fue l  t o  descend  and  the  c ru i se  f uc . l .  When  the  to ta l  t uc l  ( i n
ga l l ons )  i s  de te rm ined ,  mu l t i p l l  t h i s  I  a l ue  b1 . ' 6  l b . .  ga l .  t o  de te rm ine
the tota l  fuel  weight  used lbr  the f ' l ight .

I - he  t o ta l  l ' ue l  ca l cu la t i ons  f ' o r  r hc  examp lc  11 igh t  p lan  a re
shown  bc low .

( l )  - I - o ta l  
Fue l  Requ i red

( c X 5 )  p l u s  ( d X 3 )  p l u s  ( e X 7 ) .
(2  ea l .  p l u r s  I  . 5  ga l .  p i us  57  5  ga l . )
(61 gal .  mui t ip l ied by 6 l f r  gal . )

75 r  I  H rgh  Spced
I5 I  KTS  TAS, I .

I 2  G P H * *

4 .7u  h rs .
( 4  h r s . 4 7  n t i n . )

6 l  g a l .
166  l bs .
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