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1.

Themen ubersicht:

Aktuell: Wellen-Segelflug FL 300 / 9000 m, 15 Nov 2015
Luftraum Pfalz, Ludwigshafen / OLC dokumentiert!

Betroffene Grenzen und Regeln AOPA Merkblatt, ,FlyHigh®
Risiko Betrachtung: EDS, Technik, Sonstiges
Probleme der Sauerstoff-Logistik Technik Optionen, ,Markt"

Empfohlene Technik und Strategien  18.000ft, 25.000ft, 30.000ft



1.- Wellen-Segelflug FL 300 /9000 m, 15 Nov 15
Luftraum Pfalz, Ludwigshafen

e AulRergewohnliche Wellenverhaltnisse, Vorhersage,
e Gute Steigwerte, 2 mal bis auf 9000 m

* Absprachen mit ATC - Verdffentlichung OLC, , Luftsport
* Doppel EDS ( 2 mit 1 Nasenbrille) und Reserve-O*-Flasct

e Zwischenzeitlich Ubelkeit mit Abstieg



2.- Betroffene Grenzen und Regeln

FAA, EASA, AOPA Merkblatt, ,FlyHigh®

02 ab 3000 m / 10.000 ft
*Bis 3900 m / 13.000 ft fiir 30 min

*EDS (FAA) Nutzung bis 18.000 ft / 5500 m

 Nasenbrille, Cannula
e Wenn Probleme >>> Standardmaske
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Abb. 3.5 Sauerstoffmangelsymptome
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e Issue:

ost pilots don't think too much about using portable oxygen.

Ire, everyone knows that you have to use supplemental oxygen if you fly
re than 30 minutes at cabin pressure altitudes of 12,500 feet or higher.

1at at cabin altitudes above 14,000 feet pilots must use oxygen at all times
d that above 15,000 feet each occupant of the aircraft must be provided
yplemental oxygen. All of this is spelled out in Federal Aviation Regulatior
t91.211.



O are the rUIES fOr Oxygen Use in pressuriZEd airplanes, which are governed by the times necessary

scend to safe altitudes in the event of a cabin depressurization. (Above FL250, a 10-minute supply; between FL350 and FL410, one pilot must wear a mask if cabin pressures
ove 14,000 feet msl — unless there are two pilots at the controls and they have quick-donning masks available. From textbooks and stories of — or direct experience with —
sions in FAA-approved altitude chambers, pilots also know something about the dangers of hypoxia (insufficient oxygen) at altitude. Specifically, as the blood's oxygen sature
ps with altitude, a series of symptoms — all of them dangerous — can set in.

AR §91.211 Supplemental Oxygen
1) General. No person may operate a civil aircraft—

) At cabin pressure altitudes above 12,500 feet (MSL) up to and including
4,000 feet (MSL) unless the required minimum flight crew is provided with and uses
ipplemental oxygen for that part of the flight at those altitudes that is of more than 30
linutes duration;

) At cabin pressure altitudes above 14,000 feet (MSL) unless the required minimum fli
ew is provided with and uses supplemental oxygen during the entire flight time at tho
titudes; and

) At cabin pressure altitudes above 15,000 feet (MSL) unless each occupant of the airc
provided with supplemental oxygen.



i) At flight altitudes above flight level 350 unless one pilot at the controls ¢
1e airplane is wearing and using an oxygen mask that is secured and sealec
nd that either supplies oxygen at all times or automatically supplies oxygel
'henever the cabin pressure altitude of the airplane exceeds 14,000 feet

VISL), except that the one pilot need not wear and use an oxygen mask wh

t or below flight level 410 if there are two pilots at the
ontrols and each pilot has a quick-donning type of oxygen mask t
an be placed on the face with one hand from the ready position
vithin 5 seconds, supplying oxygen and properly secured and sealed.

)) Notwithstanding paragraph (b)(1)(ii) of this section, if for any reason at «
me it is necessary for one pilot to leave the controls of the aircraft when

perating at flight altitudes above flight level 350, the
emaining pilot at the controls shall put on and use an

Xygen mask until the other pilot has returned to that crewmember's
fation.



lilitary Specifications

he Department of Defense document MIL-PRF-27210G describes the
erformance specifications for oxygen, aviator’s breathing, liquid, and gas.

xygen and the Manufacturing Process

) the United States, the last plant producing oxygen by a process called
ydrolysis closed in 1972. Since then, all oxygen in the United States has
een made by an industrial process known as liquefaction. The process
laces air under very high pressure. As the pressure increases, the
emperature of the air also increases, eventually converting the gas to a
quid that boils off, leaving a pure gas, oxygen, as a result.




)xygen is oxygen, and the same gas is used for aviation, medical, and
ndustrial purposes. All oxygen comes from the vendor in a dry state.
Aedical oxygen has water vapor (bubbling oxygen through water) added at
he patient’s bedside .

|| oxygen supplies come from a very small number of vendors and is
ormally delivered in 25,000 gallon refrigerated tanks. The manufacturing
rocess is so thorough and clean that the finished product meets all usage
pecifications right from the tank. However, just to be sure, any lot of oxyg
lestined to be medical oxygen is batch tested for aromatics (oils, Benzene,
nd other impurities that appear in the manufacturing equipment). ABO
aviation breathing oxygen) is also tested for moisture content, while weldi
xygen comes straight from the vendor with no additional additives or
esting.



Ja.- Risiko Betrachtung:
EDS, Technik, Sonstiges

e Alte Technik

* Flaschen, TUV, Ventile, Farbgebung, Rost, Fristen
 Mil Anlagen, ungeprtift, 3o Jahre alt, keine Tests, Dichtungen

*EDS

e Batterie, Abknickung, Einstellungen, Redundanz

* i.d.R. keine Wartung, Trigger zu klein, (2 Boli nicht additiv!)

e Aussetzer, Bolus-Menge, Bolus-Zeit, zu geringer Atem Impuls
e Funktioniert nicht bei jedem perfekt ! Vergessen !

e fehlende Redundanz
e Zusatz-Flaschen, Notsauerstoff




3h.- Risiko Betrachtung:
EDS, Technik, Sonstiges

* Hypoxie
e Schleichende Hypoxie
e Man merkt nichts! (Indicated AS vs True AS, Funk, Sehen)
* Mangelhafte Kenntnis & Training
e TUC, Zeitreserve in grofsSen Héhen sehr gering (Min. bis Sek.)
e TUC zu gering fiir sicheren Abstieg ! (5 m / sec // 300m/min)

e Anatomie des Nasen-, Rachen-, Lungenbereiches
e Unvollstdndige Einatmung
e Tagesform, Alkohol, Fitness



TUC, EPT: Zeitreserve nach O2 Ausfall

TUC= Zeit of Usefull Consciousness Gesamtrettungszeit = Selbstrettungszeit + Fremdrettungszeit
EPT= Elapsed Performance Time

e fime Zeit-Ablauf nac
15,000 to 18,000 feet 30 minutes plus 02-Ausfall: TUC
22,000 feet S to 10 minutes 1.Erst keine
25,000 feet 3105 minutes >ymptome
28 000 feet 2.5t0 3 minutes
: | 2.Zeit zu
30,000 feet 1to 2 minutes reagieren!
35,000 feet 30to 60 seconds

45 000 feet 9to 15 seconds elt



UERSTOFFMANGEL / HYPOXIE:

ei Sauerstoffmangel kein Erstickungsgefiihl!

nzeichen Sauerstoffmangel sind schwer auszumachen

chwer von einer Hyperventilation zu unterscheiden.
mpfindlichkeit auf die Hypoxie unterliegt groBen Schwankungen
aguerstoffmangelsymptome konnen sich verandern

icht auf das Auftreten bestimmter Warnzeichens verlassen.

ilot muss regelmallig individuelle Warnzeichen erfahren

erlust des Auffassungsvermaégens und der Urteilsfédhigkeit
ritische Lage erschwert oder unmoglich. Erkennen

Risoko Bewuftsein ! // (Merkwort: ,Alkohol & Dummbheit!”)



3c.- Risiko Betrachtung:
Zitat eines erfahrenen Fliegerarztes

 Wegen o.a. Gefahren der Hypoxie-Entstehung

o Fliege ich nie héher als 6000 m*“
e .In grofien Hohen ggf. Un-Merklbarkeit der Hypoxie!”
 ,Abstieg aus grofsen Héhen zu gefdhrlich”

o ~O%Technik nicht sicher genug”



Problem der Logistik und des Handels

- Beratung schwierig, Angebote fiir Laien nicht nachvollziehbar, Preisvergleich schwierig, Sauerstoff-Auffillung!?

MH.002 Elelni'_r_*?au-ﬁr:li.[1”35,1:[!:41" EOS 0200226 w2
LEr Afu-Flasche

e Literatur

* Beratung

e Geratebeschreibung
e Funktionstests

e Wartung

e Ersatzteile

I Eﬂﬂ [I[l EUH

I I l-_-_a = Y
l F iR el



4.- Empfohlene Technik und Strategien
18.0001t, 25.0001ft, 30.000ft

e Gerate

e Alternativen

e Handler

e Zusammenstellung

* Optionen



MH 004 Hetdronisches Sauerstofisystem EDS 0201
ftir 1 Persan

DS

'“-H tl}'ﬂ DED '|-
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ezt nur 865,00 EUR

MH.04 Beklr Sauerstolfsystem EDS 020126 neue
Generation

1.240,00 EUR

(inkl 19 2% MwSL zzpl Versandkosien)







Sauerstoffmasken / Dauerstromer

MH.001n Sauerstoff-Maske MSK mit Mikrofon
* ALTERNATIVEN ?

* Provider?

Fachliche Kompetenz

CTE 1 EL

75 00 EUR - e Deutschland
@ @@ Uikl verigha * Eu ropa

Art Nr: MH.001n

®  Druclkansicht

Neun (9) versch. Gro3en-
e Nasen variabilitat

e Weit- Mittel- Eng

e Lang- Normal- Kurz




413 00°86L 03 00°0%9

4 00'522

119 ¢ SuIsEfesEiRER 08 H S007HS

Aiadedjng
U 51 aEEjY JEWmNEuasuT]-Jjisenes 1035 E00HN

11 £ SEseiuelS- poseRnes 00 HS o
~ jewlojneuasunt-je):

RES HOIS



e Zusatzlich nétig:
MH.016 Sauerstolf-Lungenautomat Bendix e Maske
e Schlauche
e Verbindungen
 |nstallation
e Gebrauchsanweisung
* Wartung
e Ersatzteile

Ehemals: F104, FAF, G 91, Tran:

200,00 EUR



Bendix Pressure Demand System >
8000m




MH_O1 XCP Sauertsofimaske mit

Mehrplatz-Systeme

MH.006 1-Platzyslem $CP-Sauersinfl-Alemanlage MH 009 4-Platzsyslem XCP-Sauerstioll-Alemantape MH.010 XCP Alzm-Kil

945,00 EUR
{inkl 19 = MwS1 rrel Versandiosion)

| ieferzeit- Sofort ab Lager Liefarbas

T, e —, 125,00 EUR



Probleme von Segelfligen tUber 6000
m

* Unkenntnis der Luftfahrt Regeln

 Unkenntnis der Hohen-Physiologie

 Mangelhafte Grund-Ausbildung

 Nutzung Uberalterter Militartechnik und Kostendruck

e 02-Flaschen ohne TUV, fehlende Wartung

* Nutzung insuffizienter oder falscher Anlagen und Technik
 Mangelnde Vorbereitung, fehlende Ergonomie und Training
e Kein Backup System, Fehlende Notsauerstoffflasche

* Fehlende Kontrolle und Unterstltzung auf allen Ebenen

e Keine Maoglichkeit fur U-Kammertraining



ecifications:

bcument MIL-PRF-27210G describes the performance specifications for
ygen, aviator’s breathing, liquid, and gas.

Xygen and the Manufacturing Process. in the United States, th
t plant producing oxygen by a process called a

Hydrolysis closed in 1972.

ce then, all oxygen in the United States has been made by an industrial
cess known as

Liquefaction. The process places air under high pressure. As the

ssure increases, temperature of the air increases, eventually converting tt
> to a liquid that boils off, leaving a pure gas, oxygen, as a result.



)Xygen IS oXygen, and the same gas is used
r aviation,

edical,

1d industrial purposes.

oxygen comes from the vendor in a dry state. Medical oxygen has water
apor (bubbling oxygen through water) added at the patient’s bedside .

|| oxygen supplies come from a very small number of vendors and is
ormally delivered in 25,000 gallon refrigerated tanks. The manufacturing
rocess is so thorough and clean that the finished product meets all usage
pecifications right from the tank.

lowever, just to be sure, any lot of oxygen destined to be medical oxygen is batch teste
or aromatics (oils, Benzene, and other impurities that appear in the manufacturing
quipment). content, while welding oxygen comes straight from the vendor with no
dditional ABO (aviation breathing oxygen) is also tested for moisture additives.



VIASKEN
osten zwischen 5 und 500 S in den USA |

Muss mit Mikrophon sein

Moglichkeit mit Reservoir (spart Sauerstoff!)
Materialien unterschiedlich

Mit Ein- und Ausatem-Ventil

Schaltung fir Dauerstrom
e EDS hat das nicht
* (LH Entwicklung /Airline Kab./ hat ada! - Weiter modifizierba



CONSTANT FLOW SYSTEM

' Portable 02 Systems with Cylinders

The MH-XCP Constant Flowseries is our most economical single and multi-place, portable om
system for general aviation. Weight is kept to a minimum oy our low profile, light weight regulators, MH-

Flowmeter for flights up to 18,000 it
Each XCP 5ystem Includes:

*Instructions

*Cylinder with Valve, Gauge and carry case.
*Pressure reducing Regulator with self sealing outlet.
For Each User

*MH3 or MH4 Flow-Meter (Your choice when ordering)
*Oxymizer {(oXygen conserving) Cannula.

*Facemask

*Tote-Baqg

MH-4 Flowmeters and Cylinders. The XCP systems come complete with Cylinder{of your cho
Regulatar, Mountain High MH-3 or MH-4 Flowmeter Cxymizer™ cannula, facemask, tote bag and cylil
carry case for easy transport and seat back mounting. Full-Pack

The XCP System can be used up to 25,000 fi. with the MH-4 Flowmeter and Facemask Choose the k

Above 18,000 feet the FAA requires ¢
full fitting face mask such as the
Sierra mask with a reservoir bag and
a flow of 1.0 liter/min/10,000 feet. |
theory, and in my observations, this
system is sufficient for our needs up
to about 39,000 feet at which time
better control of the oxygen
concentration requires an Al4 type
system or similar.




E DS Oxygen Delivery

ystems
- Oximizer
- Nasal Cannula

MH 002 Eleldr Saverstoffzystem ED5 020226 w 2

Lir Aly-Hasche

580,00 EUR

1. Tested to 18,000 ft. atitude
--------------------------------------- Oxymizerse
approved for aviation use by the manufacture
are.

2. Above 18,000 ft.,
------------------------ Standard Oxygen Masks
be worn to assure proper oxygen saturation |e

3. Above 25,000 ft.,
Non-Rebreather Masks ¢

be used.

-Oxygen flows through tubing in the headset
-adjustable for a comfortable fit

-Headset allows for flow settings from 0 to 15 LF
-a comfortable alternative.

x to standard oxygen masks
x to nasal cannulas



APLE” Oxygen Masks and Cannula

‘ Standard Nasal Cannula A
r‘
&

' Adult, standard nasal cannula for use with our aviation oxygen systems.
-~y Cannulas are sterile in package, with 7 ft. oxygen tubing.
=3 May be washed in warm, soapy water according to manufacturer.
F’ Unit weight: 1.5 oz.
6 Standard Nasal Cannulas
LS $18.00 + 8.00 shipping ($3.00 each)

L=
ARD MASAL
MMLULA

j Standard Oxygen Mask B

= Adult, medium concentration oxygen mask.

"B Stenle in package, with 7 ft. oxygen tubing.

“ ‘( Metal strip over the nose tightens mask for a good fit

E__ Wash in warm, soapy water according to manufacturer.
soraen mask NIt weight: 2 0z,

g 12 Standard Oxygen Masks
: $36.00 + 12.00 shipping ($3.00 each)

Non-Rebreather Mask C

Non-rebreather mask ventilator bag with 7 ft. oxygen tul
Safety vent check valve, disposable
To be used at altitudes above 25,000 ft.

-

NONREBREATHER M.

e 1 6 Non-Rebreather M
=ALELS $72 00 + $12.00 shippil




Maske mit Mikrophon notig!

MH.001n Sauerstoff-Maske MSK mit Mikrofon
+ 1. Up to 18,000 ft / 5500 m altitude

........................ Oxymizers, Nasal Cannula, EDS

are approved for aviation use by the manufacturer.

515,00 EUR

+2,18,000 ft to 25000m ft

- - 'I IL.ri.;ke! -.-zif[L-g'ual O — Standard Oxygen Masks

- = should be worn to assure proper oxygen saturation levels.
Bt Nr: MH.O0n

®  Druckansicht

+ 3, Above 25,000 ft / 7500 m
------------------------ Non-Rebreather Masks should be used.

+ (4. Above 28,000 ft / 8500 m - Mil. Safety Pressure! Pressure-Dems



Military on-demand oxygen mask.

J-12/P Oxygen Mask - With CX-4707 Cord

31-12/P oxygen mask is currently being used by the LS. Military.
1ape of the mask provides excellent downward vision. The low profile
1 brings the mask close to the face and provides excellent stability

e Hoher Preis

\ $1,498.00

1)

* Frage der Wartung

e Ersatzteile
e Kompatibilitat
e Garantie?

Helmet Size  Face Length
Short 4-438
Reguiar 41/2-434°
e 478-518 Oxygen Mask
X-Long 51/4°-51/2 Connectors

Starting at: $67.08



abrauchte Pressure Demand Systeme (mil)

H. M6 Sauerstofl-Lungenantomat Bendix

AU
SUPFLY FI |
oM - CFF AL

)0 EUR

EUR 75,00

MASKENHALTER SEAL HELM USAF USMC
US Navy hgu gentex mbu Fliegerhelm Pilotent

Militaer Anlagen in der Regel

*Ausgesondert

*Fraglich funktionsfahig
*Keine Test Moglichkeit
*Prifung sehr teuer

eoder nicht mehr moglich
*Verschmutzt

*Dichtungen brichig

*Keine Ersatzteile

*Keine Bedienungsanleitung

*Fehlende Kompatibilitat

*Gefahren Elektrik / 02




.osten Mat., Notsauerstoff, Pulsoximeter
tC.

Oxvoen Conserving Cannula

$35.00

Oxi-Go Pro Pulse Ox

£130.05 Now: %-

Boost Oxygen 22 Ounce Can - 12 Pack (case]

$156.00 Now: $99.95 | l
oA etk -k

MH4 MH-3

More Constant Flow ltems

02 Oxygen Mask Sauerstoffmaske EUR 19,95 Continuous Flow ':'3* ygen Mask w
Constant Flow Drager FlightCrew Mic

46238 Now: 5430.00



Scott Sauerstoff-Lungenautomat

SHL. 002 Saverstoff-Stabiilasche 3 Lir.

02-FLASCHI

MH.003 Scoll Sauerstoff-Lunpenautomal Anlage st o
Priffpapiere

SFLO0S CH 480 Glasfaserfiasche 2.

25000k

BE“,U“E“H Nicht gepruft! 198,00 EUR



http://www.aviationoxygen.com/images/p

dfs/283 series constant flow crew mas
K.odf IT——

—t— Microphone and Plug Assembly
. {F1-068 Type) #2 17

BOZ528-01 Duo-Seal® Mask with One Plece
Head Hamess and B02606-01
Dynamic Microphone #1 18

BOFO28-07 Duc-Seal® Mask with One Pece
Head Harmess #1 G

HTHE-01 249 Constant Flow Mask #3 Fil]

077601 249 Constant Flow Mask with
. Dynamic Microphone, Pre-amp,
and PI-0GE Plug #3 21

207 T6-01 249 Constant Flow Mask with
B02754-05 Carbon Microphone
and PI-068 Plug #3 )

l"'!-

i

i'
\ BO0G23-04 Duio-Seal® Mask with B03557-02
= Electret Microphone and Flug

L) b y S J
\ ‘ : Assembly (P1-068 Type) #1 LE
s — = — et i i — -

RO G28-03 Muo-Seal® Mask with One Piece
3. The AVOX Systems 249 Mask is 3 reliable, highly professionai Duo Seal Mk with One
constam flow mask sumed for genaral aviation. Electret Microphone, and Plug
The optimum In fit and comfort, the 249 features a Assembly (PI-068 Type) #1 |
reseqvolr bag for high Inspiatory flow mte before alr — Duo-Seol* Mask with One Piece
- - ' I
dilution. A special stacked combination valve provents Head Harmess and B03602-01
contamination and uncontrofled dilution while Dymamic Microphone Assembly #1 5

providing topping off of dead alr spaces.




Technical Advice for Aviox Oxygen
Systems:

Duo-Seat* Sleeve Connector 14001-00
Rebreather Bag 10001397
Head Band Assembly (2 per mask)
(1 left head band, 1 right head band) 604028-01
Tubing (5 fr) 27564-00
Tubing & Flow Indicator (571 806021-01

249 Bag and Tube Assembly 289-713
Head Strap 659-243
Tubing & Flow Indicator (5 f) 806021-01

Installable at the Tactory of by wser on Duo-5eal or Sky Masks,

Special wols are not needed,

THESE ASSEMBLIES ARE INTENDED TO BE USED ONLY FOR
Mask Type Part Number AVIATION APPLICATIONS AS COMPONENTS OF A COMPLETE
AVIATION OXYGEN SYSTEM USED ONLY BY, OR LINDER THE

IMPROPER USE OR IMPROPER MAINTENANCE OF THIS
ECQUIPMENT MY RESULT IN SERIOUS PERSONAL INAURY OR DEATH.

SUPERVISION OF A PILOT OR CREW MEMBER TRAINED AND
CQUALIFED IN ITS USE.

THIS ECLIPMENT I5 TO BE SERVICED ORLY BY SERVICE
TECHNICIANS TRAINED IN THE INHERENT HAZARDS OF
HIGH PRESSURE AVIATION OXYGEN AND KNOWLEDGEABLE
IN THIS EQUIPMENT. THE NAMES OF AUTHORIZED SERVICE
CENTERS ARE AVAILABLE FROM AVOX SYSTEMS OR YOUR

Sky Mask 200778 (Carbon)

Duo-5eal® 802754 Serles {Carbon)
802606-01 Serles (Dynamic)
B03557-02 (Electrat)
803602-01 (Dynamic CE101M)

249 802606-03 (Dynamic)

AUTHORIZED AVOX SYSTEMS DISTRIEUTOR

THIS EQUIFMENT I5 TO BE LISED ONLY WITH AVIATION
BREATHING O03(YGEMN PER MIL-PRF-27210

Improper Use: Death
Only for Aviation
Supervision of a trained Pilot

To be serverd by trained
Technicians

Authorized Service Centers

Authorized Aviox System
Distributer
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OPA-STUFEN Empfehlung von 3000 bis
000 m

3is 18.000 ft / 5500 m

c. Uber 25.000 ft / 7500 m bis 9000

* EDS - .
» erste 1 Itr O*-Flasche, 200-300 bar Mas'f‘e- mit Mikrofon und R”eservo|r.
e (100 ml /Atemzug=90Itr / h * “Non Re-Breather Maske” / m.Vent|

e dicht sitzend
e Uber einstellbaren Dauerstromer

d. Notsauerstoff

1.zweite O%-Flasche, 200- 300 bar
2.drittens Emergency-Bottle / 5 Min

Faustformel: Pro 10.000 ft je 1 Itr 0%/
e 10.000 ft 60 Itr pro Stunde
e 20.000 ft 120 Itr pro Stunde
e 30.000 ft 180 Itr pro Stunde

e (Stirn) Pulsometer zur Kontrolle




‘usammenfassung

hengrenzen (Merk-Werte!)

5000 ft / 1600 m
10.000 ft / 3000 m
13.000 ft / 3900 m
(15850 ft) 4650 m
18.000 ft / 5500 m
25.000 ft / 7500 m
25.000 ft / 7500 m
28.000 ft / 8500 m

>“SafetyPressure”,ME

0.000 ft / 12.000 m

Nachtflug
VFR/FL100/Zugsp
< 30 min

,Mont Blanc”
<EDS

<

>Re-Breath Mask

<in 15 Sec “tot”

Plan, Empfehlungen

eAusbildung und KnowHow

*Professionelle Technik

*Beachtung Regeln

*EDS

*Dichte MASKE

*Eingebautes MIKROPHON

*Uber 6000 m Nutzen von
,Rebreather Masken”

*02-Mangel Training, uvkamm



