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Date: October 8, 2008

From Manager, Project Support Branch, ACE-112
To: Manager, Small Airplane Directorate, ACE-100
Prepared by: Greg Davison, Aerospace Engineer, ACE-112

Subject: Review and Concurrence, Equivalent Level of Safety (ELOS) to Joint Aviation
Regulations (JAR) 22.207, Amendment 4, “Stall Warning” for the Schempp-Hirth
Discus 2cT Powered Glider, ACE-08-17

This memorandum documents concurrence for the subject finding of an ELOS. We request your
office to review and concur with the proposed ELOS finding to JAR 22.207(c), Amendment 4, “Stall
Warning.” The proposed ELOS will allow for the compliance to the regulation to be accomplished
based on the inherent quick drop in the indicated airspeed which gives the pilot good information
about the approaching stall.

Background:

The Discus-2cT is a single-seat, high performance sailplane constructed from CFRP, GFRP, and
AFRP, in a T-tail configuration. It is equipped with a retractable two-stroke SOLO model 2350
engine and fixed pitch, multi-blade propeller. It does not have self-launching capability, nor does
the engine have the ability for throttle control. It is a variant of the Discus bT, which is not type-
certificated in the U.S. It can be flown in 15m or 18m configurations. It is certificated by the
European Aviation Safety Agency (EASA) to operate in the Utility category under EASA Type
Certificate Date Sheet (TCDS) number A.050, Issue 1, dated September 16, 2005.

Applicable Regulation:

The applicable regulation is JAR 22.207, Amendment 4, which states:

JAR 22.207: Stall warning

(@) There must be a clear and distinctive stall warning with air brakes, wing-flaps and
landing gear in any normal position, both in straight and in turning flight. In the
case of a powered sailplane, compliance with this requirement must also be shown
with the engine running in the conditions prescribed in JAR 22.201()(5).



(b) The stall warning may be furnished either through the inherent aerodynamic
qualities of the sailplane (e.g. buffeting) or by a device that will give clearly
distinguishable indications. A visual stall warning alone is not acceptable.

(c) The stall warning must begin at a speed between 1.05 Vs; and 1.1 Vs; and must
continue until the stall occurs.

(d) A sailplane which does not give warning of the approach of the stall may, however,
be acceptable provided that when a stall occurs from straight flight:

(1) Itis possible to produce and correct roll by using the ailerons, the rudder being
held neutral; and

(2) No appreciable wing dropping occurs when both ailerons and rudder are held
neutral.

Schempp-Hirth has sought an ELOS based on non-compliance with paragraphs (a) and (c) of this
regulation.



Basis for ELOS:

Schempp-Hirth’s Position:

In the table below, the various configurations of the Discus-2c/Discus-2cT are summarized.

Overview of configurations and where an ELOS is used:

wing | State of C.G. Po- | 22.207 (a) 22.207 (c) 22.207 (d)
span | engine sition
18m | retracted foremost | Not applicable | Not applicable | Is met, (page
0.2.171 D2c 18m)
18m | retracted rearmost | Is met, (page ELOS No. 1, Not applicable
0.2.171 D2¢c (page 0.2.171
18m) D2¢ 18m)
18m | Extended, |foremost | Not applicable | Not applicable | Is met
running (page 0.2.137
D2cT 18m)
18m | Extended, |rearmost | Is met (page Is met Not applicable
running 0.2.137 D2cT | (page 0.2.137
18m) D2cT 18m)
18m | Extended, |foremost | Not applicable | Not applicable | Is met (inthe FTR
ignition off not explicitely stated
only in turning flight
stalls on page 0.2.136
D2cT 18m)
18m | Extended, |rearmost | ELOS No 2, Not applicable | Not applicable
ignition off (page 0.2.137
D2cT 18m)
15m | retracted foremost | Not applicable | Not applicable | Is met, (page
0.2.220 D2c 15m)
15m | retracted rearmost | Is met, (page | ELOS No. 3, Not applicable
0.2.220 D2c (page 0.2.220
15m) D2c 15m)
16m | Extended, |foremost | Notapplicable | Not applicable | Is met, (page
running 0.2.179 D2cT
15m)
15m | Extended, |rearmost |Is met (page Is met Not applicable
running 0.2.179 D2¢T | (page 0.2.179
15m) D2cT 15m)
15m | Extended, | foremost | Not applicable | Not applicable | Is met (inthe FTR
ignition off not explicitely stated
only in turning flight
stalls on page 0.2.178
D2cT 15m)
15m | Extended, |rearmost | ELOS No.4, Not applicable | Not applicable
ignition off (page 0.2.179
D2cT 15m)
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Where “Not applicable” is shown, this means if JAR 22.207(d) is met, then JAR 22.207(a) and (c)
can be ignored and if JAR 22.207(a) and (c) are met, then JAR 22.207(d) can be ignored.

An ELOS was introduced for four configurations and these are identified in the table as ELOS No. 1
through 4. Each ELOS is explained in the following Substantiation Reports:

ELOS No. 1: Substantiation Report page 0.2.171
ELOS No. 2: Substantiation Report page 0.2.137
ELOS No. 3: Substantiation Report page 0.2.220
ELOS No. 4: Substantiation Report page 0.2.179.

ELOS No. 1 and ELOS No. 3 for JAR 22.207(c) have exactly the same content because the situation
is the same with the 18m and 15m wingspan. ELOS No. 2 and ELOS No. 4 for JAR 22.207(a) have
the same content with the 18m and 15m wingspan.

ELOS No. 1 and ELOS No. 3 for JAR 22.207(c):

This ELOS is very often used in most of our modern gliders. The Discus-2cT has two pitot systems.
With the engine retracted the tail-mounted pitot is used. With the engine extended, a nose-mounted
pitot is used. With the powerplant extended, the pitot pressure must be switched to the probe in the
fuselage nose (explained in Flight Manual). Close to the stall, the wake of the fuselage and the
wing-fuselage intersection hits the pitot pressure probe in the fin. In this flight condition, there is
substantial error in the airspeed indicator. The reading is smaller than the CAS and the indicator is
unsteady. Close to the stall, the error is larger than at the beginning of the stall warning. Therefore,
if we state the beginning of the stall warning in IAS and reference it to the stall speed in IAS, there
will be a lagging factor between the two values (in the case of the Discus-2c, the factor is greater
than 1.1) when compared to a procedure where CAS is used for both values.

ELOS No. 1 and No. 3 states that the unsteady ASI near the stall and the substantial drop of the
indicator to lower values gives the pilot a good indication about the approaching stall. This
indication is in addition to the stall warning described in JAR 22.207(a). All together, this gives a
safety level which is even higher than the requirement.

ELOS No. 2 and ELOS No. 4 for JAR 22.207(a):

With the engine extended, the pitot probe located in the fuselage nose is used. In this configuration
and with the ignition off, there is a noticeable rocking motion of the airframe due to the extended
powerplant in the airstream. This motion is present not only in the range where a stall warning
should be present but also at higher airspeeds. The stall warning of the sailplane configuration as
described in the corresponding Substantiation Report is superimposed by the rocking motion due to
the extended powerplant. Therefore, the stall warning is minimal with the powerplant extended and
ignition off (with ignition on, the situation is completely different and the stall warning is
noticeable.)

ELOS No. 2 and No. 4 states that this behavior is acceptable because an approach with the
powerplant extended is not provided. When the engine is shut down, it is only a short duration



where flight is at relatively low speed with the powerplant still extended and normally, the altitude is
high enough that a stall would not be a safety concern. On the other hand, when the engine needs to
be started after powerplant extension, the pilot must fly far faster than the stall speed to start the

engine by the wing-milling effect (apart from a decompression handle, the engine has no starter
device.

It is noted that flying with the landing gear extended has no influence on the stall warning nor the
stall behavior.
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Blakt:

Fiugzeughau GmbH. 02171

KircBkhelmTeck

Ty Discus 2e 18m | Gerdta-Mr: 361

JAR 22207

22507 Stall waming

{a)

(b)

r

(g)

In stralght ard urning filght there 15 6 claar 2nd disinctive stall waming
with aitfrakes and landing gear in any normal position.

The stall warnlng s produced through the asrodynamic qualiiss of thg
sallplare.

The skall warning starts with stight vibrationz in the airframe and e con-
trols, These vibrations ncrease when appreashing the stalling speed and
the ailerons baooeme less responsive.

Wrh tha C.G. in aftmos? position he stall warnlng beglns at a spead highar
than 1,1 Vg- (IAS] {see JAR 22,201 (f]} becavss the pitat pressure is in-
Auenced by e wake of the fusalage and the LASvaless drop to lower
valuss,

Tha =kal warrting continees unlil the stall ocogrs.

Vifishy faramest CG. positlon mostly the samse waming characterstics were
found, neveritielass for foremest GG, pasition see JAR 22207 (d).

For quaniitafive resufts see page 02168,

Equal lgyel| of safsty
Although the stal waming starts &l 3 speed higher thatt 1,1-Var {IAS) this

bwhaviour can be acospted because the IAS-vatues drop quickly (o lower
valuss 2nd give the pilod a very good Information about the coming stafl.

Wifith the .G, in foremoest position and stalling from straight flight:
[11 itis possible o produce and comrect ralling mctons by using the
giferons, tha rugder beeing held neutral,
2] Mo wing dropping ocowrs when allerons and ridder are hald

neesrsal
Therefore no stall weming is necessary in this configuration.

Boarhedter: -'.i:f,.ﬂ”.qf{,r’ Musterprifer: i W.z.:f&:__
Daturn: Y EN T Datueri: AT 4R A0S
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- SUBSTANTIATION REPORT -

Blatt-

22137

Tvp: Discius 22T

Gerate-Hr.: 363

JAR 22207

%2.207]

Sigl waming

Power plant redracetd

{a[d} The resubts of FTR Discus-2c page 0.2.188 and 52,171 are applicabia.

Power plapt cxtended and ahging fuRning

{a) The stall warning of the saiiplans configuration by vibrations |7 the controls is
superimposed from lhe englne vibrations and the propeler wake on e tail of
the powerad sailplane, Wiih tha C.G. in aftmost position the nokse and vibra-
tiors of the power plant fat maximum power) incrsese with the heginning of
the gtali. Tha aiferons bocome spongy and continue spongy until the stail.

&) The stall warning s produsad through the serodynamic gualllies of tha pous
ered sallplane and the powsr plant.

ic)  Whhthe C.G. in afnosl posltion (see JAR 22.207 (f]) the stall waming be-
ins 2t a speed betwaen 1,058 * Va: and 1.1 ™ Vs, The stall waming sondnuss
unfis the stall oeruss.
WWith the C_5. in foremost position this requirement is rot met Therefors refer
to 22,207 (d4),

fd] vk the C.G. in foremost position and stalling from streight flight:

{11 lis possible to produce and coreot rolling rmotfans &y using the ailerons, B
ruddsr boaing held neulral,
{2 Bowing dropplng accurs when ailerens and nedder are hedd reutral,

Therefore s ketwaviour iz accemzble.

Mote: Cowg? E—éﬂfﬁ_ﬂ_ﬂﬁ&r
Power Dlﬂm gxtendad and_ignition of:

Wit extended power plant and laniten off the baginring stall waraing of the sall-
plans configuration iz supetlmposed by the recking due to the exlended powes
plant in the airstream. Thessfore with axtendad power piant JAR 22,207 Ts anly
miat with angine rurring. In thls case addiional adequate vibrations and naise
siart in the reguired spesd range, see JAR 22 2044) page 0.2.38,

Therefore approach with extendad power plast [3 nat provided., |5 is oniy an ermer-
[Eency piacedure,

J———

Boarbeiter.  f{aeecitr Puslerprifer: ‘; Ny ,:..u__u
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Elatt;

Flugzeugbau GmbH. 0.2.22C

KirchheimiTeck

Tep: Discus 2¢15m | Gerdia-Nr. 360

Jag 22 207

DTO07 Stall wamning

(&)

ity

(e}

()

in straight and turning flight thare is a chear and distinciive stail waming
with aifbrakes and Landing gear in ahy normal positfion.

The stall warning is produced through the aerodynamic quabitles of e
sailplane.

The stafl wiarrting starts with slight vibrations in e girframe and the con-
wols. These vibrations increase wher appraaching the stallng speed and
the aiierons bevome 1&55 rEspohsive.

With the C.3. in aftrmost posiion the stall warning beglns sometimes at a
speed highar than 1,1-We- 1AS}Hsas JAR 22201 {f)} because tha piio
pressure is wiusnoed by the waka of the fuselage and the |AS-values
drop 1 iowar valugs.

Tha stall warning cortlinues until the stall ocours,

With faramest C.G. position similar waming charactenstes were found,
neverlhekerss for foremost ©.0. posiion sae JAR 22207 {d].

Far guantitathee rasults see page 0.2 248,

Equal level of safety
Adthough the: slali waming staris at a speed higher Bhan 1,1-Vs {IAS) this

behaviour can he accepted because the LAS-valuss drop quickly ko Jowesr
values and glve the pilat 3 very good information about the coming sfall,

Wtk the .3, in foremost position and stalling from skraight Right;
1) Iiis possibie to produce and correct rolling motions by using the
ailgrons, the mudder Becting held neutral,
2y Mo wing dropping cecurs when allerone and rudder ara held
neutral.

Thersfore ao stall warning is necessary in this configurabun,

Bearbelter:

—— 2]
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Fiugzauglbau GmbH 0.2.166
HirchheimTeck — .ﬂ‘ﬁ
Typ: Diseus 2¢T 15m Gerate-MNr: 883
JaR 22 207
22207 Stall warning

[a]+4) The rasults of FTR Discus-2e 15m papge 0.2.220 and 0.2.217 are applica-

ia}

(b}

(c)

(d}

Note: £gue? lewel of safedy.

Fownr nkant retracetd

el

Powsar plant extended and_ sngine ninning

The stall warning oF the sailplane configuration by wbrations i tha candrols =
suparimpased from the engine vibrations and the propeller wake on the tail of
the powerad sailplane. With ihe C.G, in aftmost position the noize and vibra-
tione of the power planl (at maxmum power) increase with the baginning of
the stall. The ailerans become spangy and contines spongy entil the skl i

The s1all warning is produced through the asmdyramic guslities of e pow-
ared sailpiane and the powet plant.

With the C.3. In aftriast position {see JAR 22,201 {f)) tha stalt warning be-
glns at a spead betwean 1,05 * Vs and 1.1 * Ve The stalf warnlng conlinues
anl ther stall acoUrs.

With the G.05. in foremost vositlon this requirement is not met. Thensfonrs refar
0 22 207 (d}.

With dhe ©.G. i foremost position and stalling from straight flight:

(11 His possitle 10 produce and correct rolling motions dy using the gikar-
onis, the rudder becing held neclrat.
(2) MNowing dropping occurs when alierons s rudder are held netra:.

Tharefora this behaviour is acreptable,

Power plant gxtengded and igrition of:

Wikh axended powst plank and ignbion off e heginning stalf warning of the sail-
plarg configuration i superimposed by the rocking dus o the extended power
plant in the airstraam, Therafore with sxtended power plant JAR 22 207 |3 anky
met with efgine runking. |0 this casa addiional adequate vibratlons and noise
start in e required spaad range, see FAR 22 201(f) pags 0.2.28. 471

Therefore anprosach with extended power plant is not pravided. 2 only an emer-

gency pracedurs.

—r
. P A 0 A
Brareaiter: ;,f;,ﬁ__,,{_m,-' Musterprifers r ’V“'r’*i"-’ﬂf“'-‘iq

- - . ' o P -
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Schempp-Hirth’s Position:

See attached duplicate page 9 which has been signed by Schempp-Hirth.

LBA’s Position:

See attached duplicate page 10 which has been signed by the LBA.

FAA'’s Position:

We concur with the findings of the LBA that Schempp-Hirth has established an ELOS

to JAR 22.207(a) and (c) for the Discus-2cT motorglider.

Concurred by:

William J. Timberlake 9-16-08
Manager, Project Support Branch, ACE-112 Date

Patrick R. Mullen for 10-7-08
Acting Manager, Standards Office, ACE-110 Date

Kim Smith 10-7-08

Manager, Small Airplane Directorate, ACE-100 Date



