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1. PURPOSE. 

a. This advisory circular (AC) provides information and guidance 
concerning acceptable means, but not the only means, of showing compliance 
with Part 23 of the Federal Aviation Regulations (FAR) concerning flight tests 
and pilot judgments. Accordingly, this material is neither mandatory nor 
regulatory in nature and does not constitute a regulation. 

b. This AC is one method being utilized to achieve national 
standardization in normal, utility, acrobatic, and conmuter airplane 
certification. 

C .  This material is intended as a ready reference for Part 23 airplane 
manufacturers, modifiers, Federal Aviation Administration (FAA) design 
evaluation engineers, flight test engineers, and engineering flight test 
pilots, including Delegation Option Authorization (DOA), Designated Alteration 
Station Authorization (DAS), and Designated Engineering Representative (DER) 
personnel. 

2. CANCELLATION. AC 23-8, Flight Test Guide for Certification of Normal, 
Utility, and Acrobatic Category Airplanes, dated October 20, 1987, is 
cancelled. 

3. GENERAL. This AC covers flight test items of interest during type 
certification. Other engineering disciplines, such as airframes, systems and 
equipment, and propulsion are addressed as they pertain to flight test 
criteria. 

4 .  BACKGROUND. AC 23-8, Flight Test Guide for Certification of Normal, 
Utility, and Acrobatic Category Airplanes, was published to replace FAA Order 
8110.7, Engineering Flight Test Guide for Small-Airplanes, dated June 20, 
1972, and to consolidate existing flight test policy. AC 23-8 did not cover 
commuter category airplanes. 

5 .  APPLICABILITY. 

a. These methods and procedures are promulgated, in the interest of 
standardization, for use during all normal, utility, acrobatic, and commuter 
category airplane flight test certification activities. This material is not 
to be construed as having any legal status and must be treated accordingly. 
The procedures set forth herein are one acceptable means of compliance with 
applicable sections of Part 23. 
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(4) Margin. The s t a l l  warning margin between 5 knots and the g rea t e r  of 
10 knots or 15% of the  s t a l l i n g  speed, i s  appl icable  when the  speed i s  reduced a t  
t he  r a t e  of one knot per second. 
r a t e s  should not be l e s s  than 5 knots above the  s t a l l  or above a speed a t  which 
warning would become objec t ionable  i n  the normal operat ing range. 

S t a l l  warning margin a t  g rea t e r  dece lera t ion  

b .  Procedures. The s t a l l  warning t e s t s  should be conducted i n  conjunction 
with the s t a l l  t e s t s  required by $ 5  23.201 and 23.203. 

c .  Data Acquisit ion and Reduction. The speed a t  which s t a l l  warning i s  
obtained should be recorded. This speed should be compared t o  the  corresponding 
s ta l l  speed for  the  required s ta l l  warning margin of between 5 and the  g rea t e r  of 
10 knots  o r  15% of the  s t a l l i n g  speed above the corresponding s t a l l i n g  speed. 

90.-99. RESERVED. 

Sect ion  8. SPINNING 

100. SECTION 23.221 ( a s  amended by amendment 23-7) SPINNING. 

a .  Explanation. 

(1) Spin. 
above s t a l l .  
and yaw superimposed upon them. 
t r a j e c t o r y  has become v e r t i c a l  and the  spin c h a r a c t e r i s t i c s  a re  approximately 
r epea tab le  from turn  t o  turn.  Some a i rp l anes  can au to ro ta t e  for severa l  tu rns ,  
repea t ing  the  body motions a t  some i n t e r v a l ,  and never s t a b i l i z e .  Most a i rp l anes  
w i l l  not  a t t a i n  a fully-developed sp in  i n  one turn .  

A sp in  i s  a sustained auto r o t a t i o n  a t  angles  o f  a t t a c k  
The ro t a ry  motions of the  sp in  may have o s c i l l a t i o n s  i n  p i t ch ,  r o l l  

The fully-developed sp in  i s  a t t a ined  when the 

(2)  CategorySpins. Sect ion 23.221 addresses four s i t u a t i o n s :  

( i )  Normal category sp ins .  

( i i )  U t i l i t y  ca tegory  sp ins .  

( i i i )  Acrobatic category sp ins .  

( i v )  Airplanes c h a r a c t e r i s t i c a l l y  incapable  of  spinning. 

If an a i rp l ane  cannot be induced t o  sp in ,  (3)  Incapable of Spinning. 
i t  may be considered " c h a r a c t e r i s t i c a l l y  incapable of spinning." 
Sec t ion  23.221(d) gives  the  condi t ions  of the t e s t  f o r  t h i s  type of a i rp l ane .  

(4) U t i l i t y  Category Spins.  U t i l i t y  category a i r p l a n e s  must meet the  
sp in  requirements of e i t h e r  the  normal o r  acrobat ic  category.  
requirements reduce to  e i t h e r  normal o r  acrobat ic  category requirements, each with 
i t s  own objec t ives  and t e s t s .  

Thus, the sp in  
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b .  
Category Spins.  

Discussion and Procedures Applicable t o  Both Normal and Acrobatic 

(1)  Weight and C.G. Envelope. See paragraph 7a of t h i s  AC f o r  
d i scuss ion  of weight and c .g .  envelope explorat ion.  

( 2 )  Control Deflect ions.  Control surface de f l ec t ions  should be s e t  t o  
t he  c r i t i c a l  s ide  of the  allowable to le rances ,  fo r  example, i f  t he  rudder deflec- 
t i o n  i s  20' +ZO l e f t  and r i g h t ,  i t  should be rigged a t  18' l e f t  and r i g h t  fo r  the 
t e s t i n g  i f  tKe recovery phase i s  c r i t i c a l  o r  22 
i s  c r i t i c a l .  

l e f t  and r i g h t  i f  t he  en t ry  phase 

( 3 )  Emergency Egress. It i s  the  r e s p o n s i b i l i t y  of the  appl icant  t o  
provide adequate provision fo r  crew r e s t r a i n t ,  emergency egress  and use of 
parachutes ( re ference  5 21.35(d)).  

Chutes and Ba l l a s t .  ( 4 )  A s p i n  chute t h a t  has been s t r u c t u r a l l y  and 
func t iona l ly  tes ted  i s  recommended. NASA Technical Paper 1076,  "Spin-Tunnel 
Inves t iga t ion  of the  Spinning C h a r a c t e r i s t i c s  of Typical Single-Engine General 
Aviation Airplane Designs,'' dated November 1977,  may b e  of  a s s i s t ance  i n  s i z ing  the  
sp in  chute .  In the pas t ,  r ap id ly  movable j e t t i s o n a b l e  b a l l a s t s  have been suggested 
but t h i s  may not  e f f e c t  recovery i n  p r a c t i c a l  use. F ina l  c e r t i f i c a t i o n  of the sp in  
c h a r a c t e r i s t i c s  should be conducted with the  ex terna l  spin chute removed unless  i t  
i s  determined t h a t  sp in  chute i n s t a l l a t i o n  has no s i g n i f i c a n t  e f f e c t  on sp in  
c h a r a c t e r i s t i c  8. 

(5) Build-Up. When any doubt e x i s t s  regarding the recovery 
c h a r a c t e r i s t i c s  of the t e s t  a i rp l ane ,  a build-up technique should be employed 
cons i s t ing  of sp in  e n t r i e s  and recover ies  a t  var ious s tages  a s  the  maneuver 
develops. Excessive aerodynamic con t ro l  wheel back pressure ind ica t e s  a 
p o s s i b i l i t y  of unsa t i s f ac to ry  sp in  c h a r a c t e r i s t i c s .  Any con t ro l  force  l ightening 
o r  r eve r sa l  i s  an ind ica t ion  of poss ib le  deep s t a l l  en t ry .  See subparagraph c(7) 
f o r  d e f i n i t i o n  of excessive back pressure .  
de t ec t ing  progress toward a fully-developed s p i n  condi t ion or  an uncont ro l lab le  
maneuver. Unusual appl ica t ion  of power o r  con t ro l s  has  sometimes been found to  
induce uncontrol lable  sp ins .  Leading with e leva tor  i n  recovery and c u t t i n g  power 
a s  the  a i r p l a n e  r o l l s  i n t o  a sp in  have been known to  induce uncont ro l lab le  spins.  

A yaw r a t e  instrument is valuable  i n  

(6) Entry. Spins should be en tered  i n  the same manner a s  t he  s t a l l s  i n  
0 5  23.201 and 23.203 w i t h  t r i m  a t  1.5 V 
a i r p l a n e  s t a l l s ,  w i t h  a i l e rons  neutral ,SApply full-up e l eva to r  and f u l l  rudder i n  
the  d i r e c t i o n  of spin des i red .  
d i scuss ion  of sp in  e n t r i e s .  

o r  as close a s  p r a c t i c a l .  As  t he  

Refer t o  paragraphs lOOc and lOOd f o r  fu r the r  

(7)  Recovery. Recoveries should cons i s t  of t h r o t t l e  reduced t o  id l e ,  
a i l e r o n s  neu t r a l i zed ,  f u l l  oppos i te  rudder ,  followed by forward e l eva to r  cont ro l  a s  
required to  g e t  the wing out of s t a l l  and recover t o  l e v e l  f l i g h t ,  un less  the  
manufacturer determines the  need f o r  another  procedure. 

(8)  T r h a b l e  S t a b i l i z e r .  For a i rp l anes  t h a t  trim with the  hor izonta l  
s t a b i l i z e r ,  t he  c r i t i c a l  pos i t ions  should be inves t iga ted .  
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( 9 )  A l t i t u d e  Engines. For a i r p l a n e s  w i t h  h igh-al t i tude engines,  the  
e f f e c t  of a l t i t u d e  should be invest igated.  

(10) I n i t i a l  Inves t iga t ion .  I n  a l l  cases ,  t he  i n i t i a l  sp in  inves t iga t ion  
should be accomplished a t  as high an a l t i t u d e  above t h e  ground a s  reasonably 
possible  and a predetermined, pre-briefed "hard" a l t i t u d e  establ ished t o  be used as 
t he  emergency eg res s  a l t i t u d e .  I n  o the r  words, i f  the a i rp l ane  cannot be recovered 
by tha t  a l t i t u d e ,  a l l  occupants should e x i t  the a i r p l a n e  without h e s i t a t i o n .  The 
a l t i t u d e  s e l e c t e d  should take i n t o  account the opening c h a r a c t e r i s t i c s  of t h e  
parachutes,  t h e  d i f f i c u l t y  of eg res s ,  t he  estimated number of t u r n s  t o  g e t  ou t  and 
the  a l t i t u d e  l o s s  per  t u rn ,  t h e  d i s t a n c e  r equ i r ed  t o  c l e a r  t he  a i r p l a n e  be fo re  
deploying the  parachutes,  e t c .  

c.  Discussion and Procedures Applicable t o  Normal Category Spins. 

(1) Objective.  The b a s i c  o b j e c t i v e  o f  normal category s p i n  t e s t i n g  i s  
t o  a s su re  t h a t  the a i rp l ane  w i l l  n o t  become unrecoverable within one t u r n  i f  a 
sp in  should be encountered inadve r t en t ly  and tha t  recovery can be e f f e c t e d  without 
exceeding the  a i r p l a n e  design l i m i t a t i o n s .  
recovery c a p a b i l i t y  from a one-turn sp in  while  operat ing l i m i t a t i o n s  p roh ib i t  
i n t en t iona l  sp ins .  This one-turn "margin of safety"  i s  designed t o  provide 
adequate c o n t r o l l a b i l i t y  when recovery from a s t a l l  i s  delayed. Sect ion 23.221(a) 
does n o t  r e q u i r e  i n v e s t i g a t i o n  of the c o n t r o l l a b i l i t y  i n  a t r u e  spinning condi t ion 
f o r  a normal category a i rp lane .  E s s e n t i a l l y ,  t he  test i s  a check of t h e  
c o n t r o l l a b i l i t y  i n  a delayed recovery from a s t a l l .  I n t e n t i o n a l ,  i nadve r t en t ,  
normal, and acce le ra t ed  s t a l l s  should b e  considered. 

Type c e r t i f i c a t i o n  t e s t i n g  r equ i r e s  

( 2 )  Uncontrollable Spins. Uncontrollable sp ins  f o r  normal category 
a i rp l anes  are def ined a s  sp ins  t h a t  p e r s i s t  a f te r  normal recovery con t ro l  applica- 
tion i s  completed and one add i t iona l  t u r n  has passed. For example, if you a r e  
spinning l e f t  w i t h  r i g h t  a i l e r o n  (abnormal c o n t r o l s ) ,  recover by reducing power t o  
i d l e ,  n e u t r a l i z e  the  a i l e rons , . app ly  f u l l  r i g h t  rudder followed by forward 
e leva tor .  A t  t h i s  po in t ,  s tar t  the  count (heading, ground reference,  etc.)  f o r  
one turn .  I f  t h e  manufacturer 's  recommended s p i n  recovery procedure has a 
contingency s t e p ,  such as ,  "apply forward e l e v a t o r  a f t e r  r o t a t i o n  stops," then t h e  
count should s t a r t  a f t e r  the  r o t a t i o n  s topping con t ro l  i s  applied.  

(3)  Abnormal Control. The "abnormal" use of con t ro l s  should not cause 
"Pro-spin" is used t o  desc r ibe  the  use of the  a i r p l a n e  t o  become uncontrol lable .  

the c o n t r o l s  i n  t h e  d i r e c t i o n  of t h e  sp in  and i s  considered normal use of t h e  
cont ro ls ;  i . e . ,  spinning l e f t  with l e f t  a i l e r o n ,  f u l l  back e l e v a t o r ,  f u l l  lef t  
rudder and power on. 
controls" i s  c o n t r o l  usage t h a t  i s  opposi te  the  normal usage of con t ro l s .  These 
condi t ions of c o n t r o l  p o s i t i o n  would be expected t o  reduce the  tendency t o  sp in  
bu t ,  i n  f a c t ,  may aggravate o r  make the  sp in  worse. The i n t e n t  o f  a l l  these  tests 
i s  to  induce a l l  of t h e  types of con t ro l  usage, whether they are r i g h t  o r  wrong, 
t h a t  might be used during the  operat ion of the a i rp l ane .  
aga ins t  t he  s p i n  should be appl ied a t  e n t r y  and during sp ins .  
aga ins t  t he  sp in  should be applied during the  sp in .  

"Anti-spin," "a i l e ron  against ,"  and "abnormal use o f  

Ailerons with and 
Elevator and rudder 
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( 4 )  Spin Matrix. The e f f e c t s  of gea r ,  f l a p s ,  power, acce le ra ted  e n t r y ,  
and cont ro l  abuse should be inves t iga ted .  
t i on  i s  given i n  f i g u r e  100-1. It i s  the  r e s p o n s i b i l i t y  of the  appl icant  t o  
explore a l l  c r i t i c a l  a r eas .  It may be poss ib le  to  e l imina te  the need t o  conduct 
some of the  add i t iona l  condi t ions  once the  a i r p l a n e  responses a r e  known. 

A suggested matr ix  f o r  s p i n  invest iga-  

(51  Flaps.  Flaps may be r e t r ac t ed  a f t e r  r o t a t i o n  ceases and the  dive - 
and pull-out a r e  en tered .  

(6) e. 
reduced t o  i d l e  a f t e r  one turn .  

For  power on normal category sp ins ,  the  t h r o t t l e  can be 

(7) Back Pressure .  Excessive back pressure  i s  cause f o r  noncompliance. 
Excessive back pressure  i s  a judgment item and i s  def ined a s  excessive force  
required t o  p i t c h  the  a i r p l a n e  down i n  recovery.  
i n t e r f e r e  with prompt and normal recovery. 

Back pressure should not  

d .  Discussion and Procedures Applicable t o  Acrobatic Category Spins .  

(1)  Objective.  The bas ic  ob jec t ive  of acrobat ic  category s p i n  t e s t i n g  
i s  t o  ensure t h a t  the  a i rp l ane  w i l l  not  become uncont ro l lab le  when a sp in  i s  
i n t en t iona l ly  entered and: 

( i )  
the en t ry  and/or during the  spin;  

The con t ro l s  a r e  used abnormally ( a s  well  a s  normally) during 

( i i )  t he  a i rp l ane  w i l l  recover i n  not more than 1 1 / 2  t u r n s  a f t e r  
completing app l i ca t ion  of normal o r  manufacturer-prescribed recovery con t ro l s ;  and 

( i i i )  no a i rp l ane  l i m i t a t i o n s  are exceeded, including p o s i t i v e  
maneuvering load f a c t o r  and l i m i t  speeds. 

(2)  P i l o t  Training. It i s  assumed t h a t  t he  p i l o t  of the  ac roba t i c  
category a i rp l ane  t h a t  sp ins  fo r  s i x  tu rns  is doing so i n t en t iona l ly .  
i s  i n t e n t i o n a l ,  t he  p i l o t  should have had proper i n s t r u c t i o n  and prof ic iency  t o  
e f f ec t  a proper recovery.  The p i l o t  should be expected t o  follow t h e  published 
procedure t o  recover from t h i s  planned maneuver. 

I f  spinning 

(3) Uncontrol lable  Spins. Uncontrollable sp ins  a re  defined a s  sp ins  
t h a t  p e r s i s t  a f t e r  the  normal recovery technique i s  appl ied and 1 1 /2  add i t iona l  
t u r n s  have passed. 
paragraph lOOc(3) a l s o  app l i e s  t o  ac roba t i c  category sp ins .  

The d iscuss ion  of "abnormal" use of con t ro l s  i n  

(4) Spin Matrix. The e f f e c t s  of gear ,  f l a p s ,  power, acce le ra ted  en t ry ,  
and normal and abnormal cont ro l  use should be inves t iga ted .  
spin inves t iga t ion  i s  given i n  f i g u r e  100-1. 
appl icant  t o  explore  a l l  c r i t i c a l  areas .  
cover s ix- turn sp ins .  The normal procedure i s  t o  continue the  same process and add 
one addi t iona l  t u rn  each time. It may he poss ib le  to  e l imina te  the  need t o  conduct 
some of the  add i t iona l  condi t ions once the  a i r p l a n e  responses a r e  known. 

A suggested mat r ix  f o r  
It is the  r e s p o n s i b i l i t y  of t he  

It i s  necessary t o  expand the mat r ix  t o  
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Figure 100-1 - SPIN EV.U,UATION CONFIGURATION LATRIX 
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