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LUFTFAHRT-BUNDESAMT

GERATE-KENNBLATT

(§4 LuftvVZO)
Segelflugzeug - Kennblatt Nr, 339 Ausgabe ...6
09. Februar 1990
Baureihen: ASK 21

I. assungsdaten des Grundmusters

1. Segelflugzeugmuster: "ASK 21

2. Gerite-Nummer: 339

3. Hersteller: 1. Alexander Schleicher

Segelflugzeugbau

6416 Poppenhausen

2. Alexander Schleicher GmbH & Co.
Segelflugzeugbau
6416 Poppenhausen

4. Lufttiichtigkeitsgruppe: a) U (Utility) i
b) A (Acrobatic) *

5. Bauvorschriften: Lufttiichtigkeitsforderungen fiir Segelflugzeuge
und Motorsegler (LFSM),
Ausgabe 23. Oktober 1975,

und

Richtlinien zur Fiihrung des Festigkeits-
nachweises fiir Bauteile aus glasfaser-
verstdrkten Kunststoffen von Segelflugzeugen,
Ausgabe Mdrz 1965

6. Antragsteller auf Zulassung: Firma Alexander Schleicher
. Segelflugzeugbau
6416 Poppenhausen/Wasserkuppe

7. Datum der Zulassung: 18. April 1980
II. i a a4 jebsgrenze

1. Baumerkmale: Doppelsitziger, freitragender Mitteldecker in
. GFK-Bauweise, T-Leitwerk, Bremsklappen auf der
Fliigeloberseite, nicht einziehbares Fahrwerk
mit Bugrad und gefedertem, bremsbarem
Hauptrad.

Fliigelspannweite: 17,0 m
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III.

Iv.

- 3 - Segelflugzeug-Kennblatt Nr. 339, Ausgabe 6

Ruderausschlédge: Héhenruder

nach oben 90 + 5 mm

nach unten 65 + 5 mm
MeBpunktentfernung von Ruderachse 230 mm
Querruder

nach oben . 110 £ 10 mm

nach unten 45 + 5 mm
MeBpunktentfernung vom Drehpunkt 240 mm
Seitenruder

nach beiden Seiten 180 £+ 20 mm
MeBpunktentfernung vom Drehpunkt 375 mm

Betriebsanweisungen

1.

Flughandbuch fiir das Segelflugzeug ASK 21,
Ausgabe April 1980, LBA-anerkannt.

Datenschild.
Beladeplan.

Wartungshandbuch filr das Segelflugzeug ASK 21,
Ausgabe April 1980, LBA-anerkannt.

Betriebs- und Wartungsanweisung fiir die Schleppkupplung,

Sicherheitskupplung "Europa G 72" und "Europa G 73", Ausgabe Mai 1975,
LBA-anerkannt.

Betriebs- und Wartungsanweisung fiir die Schleppkupplung
Bugkupplung “E 72" und "E 75", Ausgabe Mai 1975, LBA-anerkannt.

Zugelassene Wandlungsformen des Grundmusters

keine.

u d eschrinkungen der Zulassun
Herstellung nur im Industriebau zulédssig.

Alle Bauteile, die der Sonneneinstrahlung ausgesetzt sind, miissen eine weiBe
Oberfliche aufweisen. Ausgenommen sind davon die orange-rote Farbmarkierung
von Rumpfbug, Tragflichenenden und Seitenruder.

Geeignet fiir Wolkenflug und Kunstflug (Lufttiichtigkeitsgruppe Acrobatic (A))
gemdB den Angaben im Flughandbuch.

Mit Durchfithrung der MaBnahmen gemiB Technischer Mitteilung Nr. 8 (&nderung
des Flughandbuches) wird die Verwendung der folgenden Sollbruchstellen im
Schleppseil zuldssig:

60 daN
100 daN

Bei Flugzeugschlepp max. 600 &
bei Windenstart max. 1000 %
Der Einbau der "Sicherheitskupplung Europa G 88" und der "Bugkupplung E 85"
ist entsprechend den Angaben der Technischen Mitteilung Nr. 21 der Firma
Schleicher zulidssig.




. e e eg— -

m‘u1 S ASK - . Alexander Schleicher

5 . Technische M1tteilung ' Segelflugzeughau
Anzahl der Blntter.v 1 o Nr.‘,_l& T 6476Poppenhausen
9__gj§§ggq : Trimmballast fir Trudeleinweisung.,
’ .
Betroffen : . - Segelflupzeug ASK 21 (nur Flugzeuge fUP Schwelz -
' ' ~und Auatsal&ea)
Drinklichkeit s Wahlieise;
~Vorgang = - - " Das Flugzeug trudelt nur bei Fluggewicht-‘
: " Schwerpunktriicklagen von r = 40O mm und mehr,
Vor allem bei dOppelaitzig geflogenem Flugzeug
ist Ballaat am Schwanz notig. ’ .
. MaBlnahmen : -" Nach Zeichnungsblatt L-339,10-S,32 Tr 2
‘ : ist dio Anderung durchzutﬁhren.
In das Flughandbuch sind die Seiten 12 a, 12 b ‘und
12 ¢ alnzufugen.
Im Cockpit ist im Sichtbereich des Piloten ein
Schild anzubrlngen 2
" Vor dem Start prufen'
1. Trudelballast am Rumpfheck abgebaut 7
2. bei Trudeleinweisung: Trudelballast ordnungsa-
gemdd befestigt 7 "
In roter Schrift auf weiRem Grund oder
, weiBer Schrift auf rotem Grund.
- Material : - ‘ " Siehe Zeichnung L-339.10-5.32 Tr 2.

Gewicht und - A v A
Schwerpunktlage : - .Zu vernachliéssigen, '

Hinweise ¢ ' 4__ Durchfiihrung der Anderung beim Hersteller oder
einem anerkannten:Luftfahrttechnischen Betrieb.
Péppenhgusen, den 1“;11.1980 - ..

" ALEXANDER SCHLEICHER
Segelflugzeugbau

T bty ] -

Rudolf Khiser.




© ASK-21 -;Flughundbugh -

, Trudcloinwcisung :

Daa blug&eug trudelt ‘bei Fluggowxchts Schworpunkt-
lngen von 400 mm und weiter zuriick.
Bei Schwerpunktlagen vor diesem Punkt, wie es im

- doppelsitzigen Flug moistens der Fall ist, muB

fir Trudelversuche Ballest am Schwanz mitgonommen
werden. - ’

Nach Durchfﬁhrung der T™ 4 kann Ballast bis zu.

12 daN-an der gextenflosse unten mitgenommen
werden. -

Dies reaicht fiir exn Insassengewzcht bis etwu

2 mal 95 kg.

"12a

- Q¥ 1000 €O aLRIY veewniel8 .3 - -




AASK 21 -'Flugbupdbuch -

=
u

f 19.0;.82 |

Berechnung des Trudolballastes

"\Bezeichnupgén:f R
Gpq = riihrergewicht .vorno - (kp)
Gpp = Fiihrergewicht hinton "~ (kp)

" Gepiickgewicht = : ,(kp)? ’

Gy = «listgewicht | .. "(kp)

r = Rﬁatéewicht SP-Lago'. E (m) |

*GBZ';z 'Trudeiballqst~hm Sphwanz  

Gp1 1,617 Z?-f”

L + 0,150 =

Gg - (04 - r). =
' © .+ Summe

E-3-21 4

..-..
, L Summe - (v
SB = Ggzm = P}

"Es wird darauf hingowi&éon.'duﬁ;allo efngosotzton,

Gewichte und die Riistgewicht-SP-Lage dem noue-—

sten Stand entsprechon missen,

PaR

‘

12b




Berechnungsbeispliel:

"GP1" :=' ‘88,2ﬂkp
Gpy . =. ' 79.5kp
CGRiist .= - 393 kp

Co= o 0,737 m

"
i

- 1b2,62
38,16

0 .« 0,150 = 0O

88_32. e 1.617-

79,5 “. 0,480

393 - (0,4 - 0,737)
393+ .-.0,337. = . - 132,k

48,34

48,34

19.02.82

. ASK 21 - Flughandbuch -

‘ ‘*'929 . ' '=’==.=:4‘==== _

871300 €0 .ablud,elewnles2 .3 |




ASK 21 - Flughandbuch -
Zu 1I. 8 Beladeplan:

‘Bei eingebauter Gewichtstrimmung ergibt
sich: - o
Anzanl der Platten | Mindestzuladung im

: , , vorderen Sitz (daN/kg)

70,0
68,75
67,5 | |
66,25 o - -
65,0 o |
63,75
62,5
61,25
60,0
58,75
57,50

Tnudel SP-Lage

W olg ol alw nlnp O

Y
o

56,25 B S S

R
"

12 55,0 - . e - . .

Max. Zuladung im rwunonouAanu.o»unanwrawwnw _
Fallschira 110 kge _. \w.pfo.. keungeu :

a- \«o..\am.swc&wwoﬁwaor\nuuo. Konhrgllieren
(90 2 6 e nach Oben = €S ¥ Smum nach unton )

b.~ .\ls...o.io; : 130- houn ,Wwo r....h. Awlo...s..f | .mcr\. ,mr\..\

kad mwm eher 2u S\.SQ\;\.A
m Flz . {3-4700)
Ty

5 b

N
SN



ASK"217HB-1700 Trudelballast
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PREFACE

This report documcnts the results of flight tests

conducted to evaluate the stall, poststall, and spin -

characteristics of the Schleicher ASK-21 glider. These-
tests were requested by the Commandant of Cadets of -~
the USAF Academy (USAFA). The objective of this
test effort was to evaluate the effects of changingcgon
the stall and spin characteristics. - o

Testing was conduicted at the Air Force Flight Test

-Center (AFFTC), Edwards AFB, California, between

27 April and 31 Max#QS?. The flight test program

N congsisted of 43 sorties totaling 30.5 flight hours. All
 tests were funded under Job Order Number 921ASK. .

* The test team exprc'sscs their sincere appreciation
10 the AFFTC organizations who participated in this

" evaluation. In particular, a special thanks to Robent E. -

Lee for providing technical expertise during this test.
Thanks also goes to the Weight and Thrust .

" Measurement Facility for painstaking efforts in

acquiring critical weight and balance data, and to
Barbara Jenner of the 6520 Range Squadron for

~ providing 100 percent video.coverage of the spins.

C o~




EXECUTIVE SUMMARY

This repon documents the results of lhgbt tests o
conducted to evaluate the stall, poststall, and spin -’

characteristics of the Schleicher ASK-21 glider. These

tests were requested by the Commandant of Cadets of

the USAF Academy (USAFA) as a result of 2 Class A
(fatal) mishap in November 1988. The investigation
board recommended that the ASK-21 be tested prior to

resumption of USAFA flight operations. The primary .

purpose of this program was to evaluate and document
the effects of changing cg on the stall and spin
characteristics. All test objectives were met.-

Testing was conducted at the Air Force Flight Test .

Center (AFFTC), Edwards AFB, California, between
27 April and 31 May 1989. The flight test program
consisted of 43 sorties totaling 30.5 flight hours.

The test aircraft was an Alexander
Schieicher-mamufactured ASK-21 glider, S/N 21235

and Registration Number N974AF. The aircrafthad the  *
" USAF designation of the TG-9A, S/N 87-1974. It was

owned by USAFA, 94th Airmanship Training
Squadron. The glider was modified with an onboard

- video camera and a radar enhancing beacon (C-band)
for this test. A thorough weight and balance was
conducted, and the test aircraft was consxden‘.d
production representative.

The stall aod spin characteristics of the ASK-21

were satisfactory and similar to those of other high
performance sailplanes. The test team considered the
aircraft to be an excellent spin trainer because cg could
be accurately controlled using tail weights. This
. ensured that pilots of all weights could achieve the
same spin results. Intentional stall and spin execution
and recovery were safe and repeatable across the entire
envelope of weight and cg..

. The following eight major ﬁndmgs resulted from
_ tlns test: -

l. Stall waming indication was marginal, with
only very light buffet, decreased cockpit noise, and

" very mild g-break at the stall.

2. The glider would spin at cg's forward of the

" manufacturer’s flight manual reference value for spin

entry.

3. The spin mode was oscillatory and, although it
appeared flat at certain points in the oscillation, was

- eagily recoverable. Spinning motions could be
. disorienting due to their oscillatory nature. Some spins

terminated in spirals, requiring pilot attem:lon to avoid
excessive speeds during dive recoveries.

4. If forward stick was used without rudder to
recover the aircraft from an out-of-control situation,
recovery was sometimes significantly delayed.

5. The manufacturer’ s flight manual spin recovery, '
pmcedme required up to 1 12 turns before rotation
stopped.’ Using the manufacturer’s flight manual

~ procedure, the aircraft always recovered. -

6. Spin entries occasionally occurred without
rudder input if proper tum coordination was not
exercised at speeds pear stall.

7. Some spins contimued indefinitely if controls

were released during the developed spin.

8. Inverted spins were possible and occumred
during inverted aerobatic maneuvers if
cross-controlled inputs were maintained. '

The curent ASK-21 manufacturer’s ﬂigﬁt manual
provided by the manufacturer does not acciirately

. document spin susceptibility. Additionally, the manual

does not adequately document the stall and spin
characteristics. With appropriate flight manual

revisions that reflect the major findings of this test, the
ASK- 21 glider would be suitable for spin training.
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* CONCLUSIONS AND RECOMMENDATION

" The stall and spin characteristics of the ASK-21

were satisfactory and similar to those of other high

5. The manufacturer's flight manual &pm recovery?

- procedure required up to 1 1/2 turns before rotation

performance sailplanes. The test team considered the
aircraft to be an excellent spin trainer because cgcould -
be accurately controlled using tail weights. This -

ensured that pilots of all weights could achieve the
same spin results. Intentional stall and spin execution
and recovery were safe and repeatable across the entire

- envelope of welght and cg.-

" The following cxght major findings ruml(ed from
this test: = -

1. Stall warning indication was marginal, with
only very light buffet, decreased cockpit noise, and
very mild g-break at the stall.

2. The glider would spin at cg’s forward of the
manufacturer’s flight manual reference value for spin
entry. I
3. The spin mode was oscillatory and, although it
appeared flat at certain points in the oscillation, was

‘stopped. Using the manufacturer’s flight manual
: procedure the aircraft always recovered.

" 6. Spm entries occasionally occurred without
rudder input if proper turn cooxdmaum was not
exemscd at speeds pear stall.

7. Some spins continued indefinitely if controls -
‘were released during the developed spm.

. 8. Invencd.spms were possxble and occurred
during inverted aerobatic maneuvers if
cross-controlled mputs were maintained sufficiently
long.

The current ASK-21 manufacturerfs ﬂi ghtmanual

* does not accurately document spin susceptibility.

Additionally, the manual does not adequately .

. document the stall and spin characteristics. With

easily recoverable. Spinning motions could be 4

terminated in spirals, requiring pilot attéution to avoid
excessive speeds during dive recoveries. -

* disorienting due to their oscillatory nature, Some spins

4, If forward stick was used without rudder to -

- recover the aircraft from an out-of-control situation, -

recovery was sometimes significantly delayed.

appropriate flight manual revisions that. reflect the

" major findings of this test, the ASK-21 glider would be -

suitable for spin tnumng

; I The manufacturer’s ﬂlghtman ualshould
. be revised to include the text provided in

- Appendix G (pages 9, ll 16,18, 19, 20, and
2.

7




F LIGHT MANUAL REVISIONS

The U.S. Air Force is plannmg to write a technical
order flight manual for the ASK-21 (TG-9).The
following discussion is the recommended writeup for
Section VI (Flight Characteristics) of the flight manual.
The information is also appropnate for the
manufactmet s fhgbt mannal. : .

STALL CHARACTERISTICS

: The approach to stall chaxactenstics’ of the
ASK-21 are similar to other high performance.

sailplanes. Flight in this regime can be made safely and

routinely provided these charactcnsncs are well -

understood.

“Stall: -

Atspeedsbelowmunmnmsmkspeedm 1-g wings

level flight, the controls are effective in all three axes.

- The elevator is the most responsive control throughout
* this flight regime. The ailerons and rudder are slightly

more sluggish, but effective in the proper sense.

Small aileron deflections produce adverse yaw. .
Adverse yaw during approach to stall causes a nose ™

slice away from the input and a subsequent wing drop.

Unless the aircraft is then forced into a full stall, this - -
" wing drop does not result in departure and is
controllable. Prolonged aft stick (stall) in the presence .
- of wing drop may result in departure or spin. Departure - -
canbe ptevcntedbycboxdmanng with mddcr (opposﬂe .

the wing drop)..

Up to stall, large sideslip angles (up to full cross
controls) can be flown without departure from
controlled flight. In sideslips, however, the rudder
forces lighter to zero. When the sideslip is sufficiently
great, the rudder "locks out" and has to be pushed back

by pilot input. Restoring pedal forces are light and the

aircraft is easily returned to coordinated flight. -

Warmng Cues:

The most significant characteristic in approach to .
- stallisthe lack of any distinctive warning cues that stall

isimminent. With a cg aft of approximately 13 inches,
- there is only very slight airframe buffet at 2 to 3 knots
- indicated airspeed (KIAS) above the stall. If the center '

of gravity (cg) is forward of 13 inches, full aft stickis . -
reached prior to any clear buffet onset when approach

Contro! Effectlvenws on Approach to - ;

to stall is made from level flight. The only other cue to

" the pilot of an xmpendmg stall, regardless of cg, is the

diminished cockpit noxse due to the slower speed of
outside airflow. ~

During approach to stalls, airspeed indications are

" unreliable if sideslip. is present. In full sideslips,

indicated airspeed is zéro or less (needle unwinds and

~ points to 160 KIAS). This is due to the relative
" positions of the pitot and static pressure sensing ports.

Stall Indication: - -
In 1-g wings level flight, the stall is marked by a

_ very mild g-break (nose drop) of 2 to 3 degrees or less.

If the cg is forward of approximately 13 inches, this
g-break does not occur. Full aft stick is reached first,

“indicating a saturation of tail authority. If the stick is

held full aft at stall, buffeting increases and a pitch

. "bucking" or slow oscillation in pitch attitude occurs

as tail effectiveness returns at each nose drop and
produces secondary stalls. Speeds at stall range from

331038 KIAS depending on gross weight. -

" Spoilers have no slgmﬁcant effect on stall

‘characteristics, although the airframe buffet they

produce further masks the patural stall buffet of the
axrframe Stall speeds with spoilers are generally 2

4 KIAS higher than without.

. Dynamic entries to stall can be flown using higher
pxtch attitudes and 2 more rapid onset rate. The
dynamic effects produce a slower stall speed and a
much more pronounced g-break of up to 40 degrees of

. nose drop, even at forward cg. Dynamic entries to stall
- do pot result in departure. The airspeed increases

rapidly above stall during the g-break even if the stick
is held full aRt. Approximately 100 feet of altitude loss

- can be expected in this type of maneuver.

. During accelerated stails, slight airframe buffet i

 felt in the tail at 3 to 5 KIAS above the stall. If constant

altitude is maintained during turris, airspeed decreases
sufficiently to produce amild g-break. Full aft stick can

~ be achieved in a stable tum condition, bowever, if

" slight descent or thermal conditions exist. This is due

to reaching maximum tail authority prior to stafl.

" Accelerated stalls are characterized by little warning

cues in the approach to stall mgxme, sxmdar to the I-g

-stall




Stall Recover}"

Recovery ﬁ'om all stalls isimmediate by xeleasmg
"back stick pressure and allowing the nose to fall,

 provided a wing drop has not occurred. Straight ahead

stall recovery requires as little as 50 feet altitude.

Recovery can be delayed if wing drop is present at the
stall. Wing drop can be caused by stall from a shatlow .
bank tumn, adverse yaw dunng sha.llow turns pear the -

. stall, or turbulence. ‘:

WARNING

If a wing drop occurs at stall 'and forward stick is
the only recovery input, the aircraft may depart
. controlled Bight and enter an incipient spin. Opposite

.. rudder will prevent dcpamne in all cases if applied
opposite the wing drop prior to applying forward stick.
" A departure at stall can require more than 500 feet of
- altitude to recover to level flight. : A

Inverted Stalls:

Tbechamctemnamappmachtostallat 1 gare.
essentially unchanged from normal 1-g flight. Stall
speeds at-1 g are 38 to 40 KIAS (pitot tube extension . -

installed). Very little buffeting (cven less than upright)
of the airframe is noticed and the g-break is very mild
unless the stall is entered from a nose high attitude. The
aircraft tends to roll, seeking an upnght atntude, dunng
* ‘the.g-break at stall. :

DEPARTURE AND SPIN
SuS CEPTIBILITY '

Entry Techmques. '

4 Tbe: simplest spin entry is. accomphsbed fmm
wings level with the pitch attitude held constant at 10
degrees nose high until stall, while smoothly 2pplying

full rudder and full aft stick. Proper timing of aileron .
inputs prior to stall can generate additional yaw. .
(adverse yaw due to aileron) to assist spin entry. This -

is particularly true at more forward cg when rudder and
elevator alooe fa:l to produoe spin eutry

Spm enu'y is sensitive to entry conditions. If the
-+ entry attitude is too nose high, it results in a spiral dive.
- If the entry attitude is too shallow, it results in a
steep-banked sideslip. The spiral or sideslip occur .
more frequently as the cg is moved forward. Spinentry

is unlikely with the in-flight cg forward of 12.4 inches,

CIn ihis,case, entry attempts result in spirals or sideslips
* .. regardless of control input techniques.

" Mass Properties Effects:

Spin entry success i also sensitive to inertia
loading. The ASK-21 aircraft has the unique feature of
tail ballasting, meaning that it can be loaded at both
ends of the fuselage. Although the tail weights were

~ designed to control cg, they greatly effect the inertia
- terms that govem aircraft response to flight maneuvers.
Since the tail weights significantly increase the inertia

of the longitudinal axis of the aircraft, any initial yaw
rotation results in more angular momentum than
without tail weights. This greater momentum results in

. achievable spins at cg's ﬁmbct forward than tbe low
_ inertia case.

.leght tsh‘ng has produced spins at ¢g’s as far

_ forward as 12.9 inches. With minimum inertia loadings

(solo, lightweight pilot without tail ballast), incipient
sping can be achieved at cg's aft of 13.0 inches and
sustained spins aft of 15.0 inches. With higher inertia
loadings (two pilots and tail ballast), incipient spins can
occur aft of 12.5 inches and sustained spins aft of only
13.5 inches, Therefore, the tail weights cause the target
cg where spins can be expected to move pmgrusxvely

- more forward as pilot weights increase.

Fxgme G1 shows flight test results by plotting cg

against inertial loading. The results for spin entry and.

number of turns achieved follow linear boundaries

* within the envelope. It is extremely unlikely, but not

impossible, that spin entry can be achieved to the left
of the incipient boundary line. Therefore, the ASK-21
departure and spin resistance is classified as
"extremely resistant” in the lower left comer of the

- envelope and progressively becomes less resistant as

the loading is moved to the upper right. The broad area
between the two boundary lines is a region where spins
are only incipient (self-recover in spite of bolding
prospin controls). To the right of the sustained

boundary line, spins can be sustained indefinitely as

long as prospin controls are held.

~ Inreference to test results shown in Figure G1, the
best cg for spin training is 16.0 inches. Figure G2 shows

. how to load any ASK-21 glider to obtain 16.0 inches
. ¢g. Figure G3 shows how to compute cg for any lozling

of any ASK-21. The maximum number of tail weights
permitted is 1 1. If pilot weights call for more than 11

tail weights when using Figure 2, use 11 tail weights
" which will result in a cg slightly ahead of 16.0 inches.
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ASK-21 Spln Tralnlng
Number of Tall Welghts Necessary to Achleve 16 lnches Center of Gravlty

’
BN

" NOTES: 1. Mumber of tail weights is
: sun of increment for empty
aircraft plus increment due
to front and rear seat weights
. . (rounded to nearest whole).
v - 2, Maximum number of tail wexghts
‘ : N .. 77 allowed is 11. -
~, C S eo 3. Mo cockpit ballast.
10 S Empty A/C 6. dn -
8 |28.5
J29 ~
29.5+
30.

TAIL WEIGHTS .
"o

4 (30.
o . 31
5 31.5
o 8
g 213"
0! iy
. - 900
_ ' EMPTY WEIGHT - LB
NOTE: k
Minimum = @ Weights ) :
: o Maximum = 11 Weights - ' o0 o
1? e T ) " . _ ’\\"0’\9%’%%%'\ - Rear Seat
S . S Weight 1b
S .
Q.
0
3]
=]
Q0
H
<]
. =
[
I 2 ° T
’ &
) EXAMPLE:
-} Empty Weight = 850
- Empty CG - 29
Front Seat = 160
Rear Seat = 200
Number of Tail
Weights - -
<Equals 4.1 + 3.0
Co=T
6 - %% .. -160 " 150 . 200 250

FRONT SEAT WEIGRT ~~ 168 = *

Figure G2 ASK-21 Loading Chart for Spins
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 ASK-21 Center of Gravity

%

BETY 350, - " perr S oes -

A RCRAFT" - 800 C Amrcrarr 7 Vo :
GHT ~ - .o cc 2 \ . -
. (1b) ;- 850 o ‘- - e\\‘\ .

- 9007

S A

- BAGGAGE . - c]
C..25

(1b) \i\\\\\ moment arm = -9.84
. 50 ///
100 RS oL -
FRONT _ A , EXAMPLE
SEAT . ,//« g : ALt
_WEIGHT - 150 ('// » Empty Wts: 858
(1b) - - ' Empty CG: 29
2004 - .. Pront Seat: 16§ -
) ) ’ \ Rear Seat: 16¢
s2en 1T t - 47. Ballast Wes: @ .
250 moment am = 47.9L  1a11 veighes: S
e " Gross Wts: 1181
0 i I»'[ . Dce - 16.9 ia.
© 50 - I i
. “ Rm .
" SEAT
- weicar 190 :
(1b) . I .
S= 1504 - : |
200 I .
T ! .
250 . moment arm = 3,1S
FOMBER OF ¢ .- : P S
. FRORT . s j / 4 , : :
_ COCKPIT - . / ' /
BALLAsT 10 _ // - moment arm = 63.39
WEIGHTS . ’ . : ‘ 3 M : ;o :

. 900 1

rora, 1000

AIRCRAFT -
Gross 1100 -

- WEIGHT
(1b) " 1200 -

1300 -

1117777, 74

. Figure G3 ASK-21 Center of Gravity Chart
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. Due to the higher inertia of this cast, the aircraft will
o sull spin easily for tmmug '

No Rudder Spm Entq.

- Spm entry without usmg,mdder input can occur

~ under certain conditions. A wing drop at stall can
geverate sufficient yaw to cause the rudder to float to

adverse yaw from uncoordinated aileron inputs near

initiated by applying rudder opposite the wing dmp and

then breaking the stall with forward sdck. aspincan

dcvelop ) ‘ o
- [WARNING)

If pmpcr turn coonimuon is ot exercised iear

' _ stall,adepanumorspmmayoccmmthonlyshck

iqmts
SPIN CHARACT ERISTICS

Spin Modes' o
The ASK-21 bas two spin moda orie upnght and

. - one inverted. Both are classified as fast, steep, and
1 . oscillatory, However, the oscillation of the spin causes
* -a variance in pitch attitude that can range from - -
;. extremely steep to nearly flat. The average attitude, -
- . value is classified as steep. The spin modes may also

appear smooth instead of oscillatory if they are only

" i examined for three turos o less. This is because the
.. - period and frequency of the pitch oscillation vary as a

function of cg and inertia loading. Variations from one
oscillation per tum to one oscillation every thxee tuxm
can be seen, depending on loadmg. N

Spm Parameters:’

The pitch attitude during ASK-21 uprigh splns
‘averages 40 to 50 degrees nose low. The steep phase
- ofthe oscnllanomsasmuchaswdegnes poselowand
. the flat phase as high as the horizon. In o case does
" the flat phase tend toward an unrecoverable situation.
.. On some occasions, the spin attitude is steep enough

that the AOA is momentarily less than stall, resulting

“in recovery as the aircraft pitches dovwn out ¢ “the spin.

The oscillation occurs more frequently as the cg is

- moved aft, while increases in inertia loading result in
" alarger amplitude of the oscillation. For example, ata " -+
* forward cg, the oscillation is seen every third tum. At

i "".'.;‘.»

. the aft cg limit, the oscillation occurs every 3/4 to 1
" tum. At low inertia values, the pitch attitude oscillates
" typically +15 degrees about 50 degrees nose low, while
% at high inertia the oscillation i is $30 degrees about 40
. degrees nose low.

The rofation rate of the spm is as fast as 140

" degrees per second, or one turn every 2.5 seconds. This
the prospin position. Wing drop can occur due to - -

rate occurs at the steep phase of a Spin oscillation.

...During the ﬂat phase, the rotation rate is as slow as 90
stall or turbulence. In this case, if recovery is mot ' degrees per second or one tum every 4.5 seconds. The
* average rotation rate is fastest at forward cg’s and high
- inertiag, where oscillations occur least frequently.

 Toward the aft cg limit, where oscillations to flat

attitudes are more frequent, the avenge rotation rate is

_ _slowwt.

In all spins, the altitude loss is approximately 200

- feet per turn with a variance of 150 feet minimum to
~ 250 feet maximum. This indicates that in spite of the

oscillatory nature of the spin mode, the descem rate

" temains relatively coustant.

Airspeed indications during the spin oscﬂlate

“along with pitch attitude. In most cases, airspeed
. oscillates between 30 and 40 KIAS. During larger
~. oscillations in pitch attitude, higher sideslip angles are -
"~ present and airspeed erroncously reads zero or less
. (pointer unwinds to 160 KIAS).

Since ‘airspeed mdicahons can be unreliable

- dunng spins, particular attention is necessary to
.- recognize the transition to a spiral. If cockpit noise due
- to outside airflow continues to increase to the point that -
. conversation between crewmembers is difficult, or if -
.. the airspeed indicator is increasing through 60 KIAS,
 the aircraft is no longer spinning but is likely in a spiral.

Opposite rudder and relaxed back stick pressure should
be used immediately to avoid potential overspeed or

* . overstress situations associated with high-speed

spirals. Spoilers should be used as necessary to control -

. .- airspeeds during all spin of spiral dive recoveries.

‘ Imtiate n:covery not later then 60 KIAS to avoid
xceeding 108 KIAS limiting airspeed  with tail
weights installed. - ‘

" Cockpit noise also varies during sustained spin

. oscillations. During steep phases of the spin, cockpit
noise from outside airflow is loudest, while dunng flat
""; phases, the cockp:t is very quiet.



WARNING
The combination of varying cockpit noise levels,
varying pitch attitudes, and varying rotation rates and
airspeed indications can cause disorientation to those
unfamiliar with spinning this aircraft. If this occurs,
- positive application of recovery controls should be

initiated immediately to minimize any effects of
disorientation.

Control forces during spms are hght. There is a’

spin achieve a shghtly higher rotation rate and a more
sustainable spin. The results of testing isolated aileron
inputs indicate neutral aileron is the best_posmon for

_recovery.

tendency for the ailerons to float into the #irection of -

the spin, accompanied by 5 to 10 pounds of Iateral force
on the control stick. At the higher spm rates, the

elevator and rudder forces at full pmspm deflection -

. drop to zero.
CONTROL EFFEC'_I‘S

“Flight Maniial Recovery: =
When opposite rudder is initiated at a slow point

. or flat phase of the spin, the rotation stops in 1/4 to 1/2
turn and the aircraft recovers. In the majority of cases, -

even at higher rotation rates, opposite rudder recovers '

the aircraft in 1/2 to 3/4 of a turn from the point of input,

However, with cg’s of 14 to 16 inches and at higher -

inertias, recovery can take up to 1 1/2 additional tumns
to recover once opposite rudder is applied. It is

- imperative that a slight pause occur between

application of opposite rudder and forward stick or
even greater delay in recovery can occur. .

A recovery of 1 1/2 turns may take upto 5 seconds

which may seem excessively long to an inexperienced

pilot. The flight manual procedure has a 100 percent .

; A_L_success rate if given suﬂiciem time to work.

Alleron Effects

For the ASK-21, axlerons against the spin produoe

a noticeable bank angle away from the spin tum
direction as well as a nose down pitch rate. This
sometimes results in recovery as the yaw rate decreases
through inertial coupling and the nose pitches down
“leaving the aircraft in a steep sideslip to terminate the
spin. In other cases, the aircraft remaing in the spin with
a bank angle away from the spin direction. Therefore,

- ailerons against the spin are oot a tehable contributor -

to spin recovery.

Ailerons with the spin increase rotation rate but
this effect is masked by the oscillatory characteristics

of the spin. In the majority of cases, ailerons into the'

89.

Elevator Effects:

In some case, application of forward stick with no
rudder input will result in a continued spin. During

_ either the incipient phase of the spin or at the start of a

nose up oscillation, full forward stick can produce up
to three more tumns before recovery.

WARNING{

" During recovery from stalls in the presence of

wing drop, or from departures and spins, application of
forward stick prior to opposite rudder can delay
recovery up to three additional turns.

Hands Off:

In the majority of cases, when the controls are
released during a spm, the stick moves laterally in the
direction of the spin. The stick usually reaches full
aileron deflection and then starts forward toward
neutral. The aircraft pitch attitude steepens and then the

- rudders retum to peutral. At this point, the aircraft

self-recovers in a steep attitude.

. If the controls are released just after the pitch |

attitude has cycled nose low and the rotation rate is
high, the stick moves abruptly into the direction of the
spin and remains at full afi/full aileron deflection.
_ Rudders also remain at full deflection, or nearly so, and
" the spin continues indefinitely until the pilot forces the
controls to the recovery position. This is most prevalent

" in the 14- to 16-inch cg range with higher inertia

loadings. Since airloads on the controls can
occasionally cause them to "lock out” in a prospin
position, releasing the controls is not a viable option
for departure or spin recovery. The spin recovery
procedure must be used to ensure successful recovery.

lNVERTED SPINS
Flight testmg has venﬁed that the ASK-ZI has an

inverted spin mode. Testing bas been conducted
between 15.8 inches cg and the aft cg limit.

WARNING
Intentional inverted spins are prohibited.

N a L e
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For cg's between 15.8 and 17.0 inches, inverted

. spins can be achieved if ailérons are held opposite the
yaw. Aft of 17.0 inches cg, sustained spins are possible
without holding ailerons against the spim Inverted
" spins become less likely to occur at cg’s forward of

' 15.8 inches since control positions become more .

critical. Overall, the ASK-21 is extremely resistant to

inverted spins since only sustained inverted stalls result

in spins, regardiess of cg. Although testing indicates

increased resistance forward of 15.8 inches cg, this
_does not imply inverted spms at more forwaxd cg'sare
impossible. . - .-

Characteristics: '

The inverted departure and spin entry are
essentially a mirror image of the upright case. The nose
falls to approximately 60 degrees nose low and then
besuates Cockpxt g forces build to -2 g and the nose

o T

then oscillates back up to 40 degrees nose low. The spin

* develops in approximately 180 degrees of rotation and

is oscillatory just as the upright spin. Altitude loss is
200t0300feetpetmmandmtanontateuooeh1m
every3to31/2 seconds. Atthe cg's tested, the inverted

" gpin oscillations occur every 3/4 to 1 turn. Once the
- spinisdeveloped, g forces oscillate between-1and-1.5

g. Airspeed oscillates near 40 KIAS and remains
stalled throughout. Cockpit g forces are uncomfortable

" but other spin characteristics are very comparable to

the upngh: case,
laverted spm recovery is immediate (1/4 to 12

" turn) when controls are peutralized. Altitude loss from

initiating recovery to level flight is 400 to 500 feet.
Since the spin includes a component of roll rate as well
as yaw rate, the aircraft rolls to an upright attitude
during recovery on its own, without further pilot input.
Airspeeds are typically 90 to 100 KIAS maximum
during inverted spin dive recoveries.
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November 29, 1990

Telegr.: Civilair Bern
Telex: 912601 ofa ch

Mr. Dipl. Ing.
B.B. Kirkegaard
Roldvej 15
DK-9600 Aars

21-1700/Gi/Bk

031/61 59 32

ASK 21 - Spinning Kit

Dear Mr. Kirkegaard,

Reference is made to your telefax of November 22, 1990.

Enclosed you will find all the information we could find on the above
subject. We hope these documents and the support of the glider manu-
facturer will be sufficient for you to get the spinning training
approval in your country.
Sincerely yours, FEDERAL_OEEICE FOR CIVIL AVIATION
1on for)Type Certification

/\-' \ ‘-*—-—-

‘A3t

Enclosures:

- ASK-21 Stall and spin evaluation (extract)
- ASK-21 Techn. Mitteilung Nr. 4

- ASK-21 HB-1700 Trudelballast

- ASK-21 Flughandbuch (1 sheet)

BAZL 20.01 487 30000 39823/26






