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The Perlan Project
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Founder: Einar Enevoldson Lidar observations of Polar  Stratospheric Clous (PSC) over

Mountain Kebnekaise(Sweden) 2095m
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Fundamentals about wave riding
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?

1. Stable Airmass

2. Mountain ridge

3. Wind speed gradient



Where does the name „Perlan“ come from?
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Standard atmosphere
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Standard atmosphere

15 November, 2021 The Perlan II project10

MSL0 ft

36 000 ft 11 000 m

Troposphere

65 000 ft

90 000 ft

20 000 m

27 000 m

Stratosphere



0

3000

6000

9000

12000

15000

18000

21000

24000

27000

30000

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3

Density [kg/m³]

G
e
o
p
o
te

n
ti
a

l A
lt
it
u
d
e

[m
]

𝐿 =
1

2
𝜌 𝑉2 𝑆 𝐶𝐿

Dynamic
pressure

Armstrong Limit

Supplemental Oxygen

𝜌27.000𝑚
𝜌0

= 2%



Polar Night Jet
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South pole



Launch site – El Calafate
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https://www.google.de/maps/place/Comandante+Armando+Tola+International+Airport/@-50.0735622,-72.5661783,202087m/data=!3m1!1e3!4m5!3m4!1s0xbdbb9f5e2caeee93:0x6ba235b70aaa63e9!8m2!3d-50.283977!4d-72.0536406


Perlan I History: 30th Aug. 2006 - 50671 ft (15445 m) 
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Einar Enevoldson Steve Fossett



Time for…
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Perlan II
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THE MISSION
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Perlan II design
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Crew 2 

Cabin Pressure 8.5 PSID 590 mbar

Empty Weight 1400 lbs 635 kg

Gross Weight 1900 lbs 860 kg

Wing Span 84 ft 24,7 m

Wing Area 263 sq ft 24,4 m²

Aspect Ratio 27 

Wing Incidence 1.5 °

Horiz. Tail Incidence -0.5

Max L/D 44/1

Opt. design altitude 60.000 ft
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Calibrated Airspeed [km/h]
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Perlan II - construction
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Carbon structure F/CTL pass-through Hatch



15 November, 2021 The Perlan II project29



Pressure testing
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Pressurized fuselage (2xdP)

Test Engineer

Safety wall



ELSS : TWO SYSTEMS – two environments
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CABIN AIR                                                PILOT OXYGEN 

Cabin Air:   21% O2  - Scuba Tank           Pilot-Mask: 90-99% O2 -Circulated

De-Humidified Air Humid Air



15 November, 2021 The Perlan II project33

REBREATHER SYSTEM EMERGENCY OXYGEN 



GVT, Flutter analysis, etc. 
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../PIC/Ground Flutter Test/MVI_0259.MP4


Drogue chute
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and BRS (Ballistic recovery system) 



Tow Planes
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Aero Boero

Grob 520 „Egrett“





Meteorological Information Resources
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F38/FLT38 Weather Computer Screenshots/satellite.jpg
F38/FLT38 Weather Computer Screenshots/skysight 500 xc 1500.jpg
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F52 – BALLOON DATA
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F52

WeatherExtreme
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F52

WeatherExtreme

Cross Section
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F52



COCKPIT VIEW 





Pressurization

Release

Flutter

Flutter

Max Altitude 76124ft

Flutter

Flutter

F52 – ALTITUDE PROFILE
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Flight Envelope
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file:///C:/Users/Bensch/Documents/home2/FLIGHTS/Perlan II/Presentation/VIDEO - Airbus Perlan Mission II - 76-ft record - v09-06-18.mp4


Science data
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➢ Temperature deviations in the 

stratosphere

➢ Wave location and strength

➢ Radiation

➢ Ozone

➢ UV sensor

➢ Particle/ dust collection

➢ “CubeSat”

http://www.perlanproject.cloud/data

http://www.perlanproject.cloud/data


Perlan II Records
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Rank Date Height

1 02.09.2018 FL760

2 28.08.2018 FL656

3 17.09.2019 FL650

4 12.09.2018 FL629

5 26.08.2018 FL620

6 31.08.2019 FL563

7 03.09.2017 FL540

8 28.08.2006 FL507

9 11.09.2019 FL506

10 14.09.2019 FL492
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PERLAN VIDEO
Questions?

View from FL760

Next stop….FL900



Divider title
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Divider subtitle

https://www.youtube.com/watch?v=hn5faC6xhEk
https://www.youtube.com/watch?v=W26ZXdRwplA
https://www.youtube.com/watch?v=4HU3-0FyaZM


Daily work …
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- Maintenance

- Balloon launch

- Pre/post-flight

- Inspection

- Testing

- Analysis

- Flutter clearance

- Wing runner

- Derive Operational Procedures

- …



INITIAL TESTING ISSUES & CHALLENGES
➢ O2 FROM RE-BREATHER LEAKING INTO CABIN

➢ HUMIDITY CONDENSING & FREEZING IN CABIN

➢ HIGH STICK FORCES DUE TO CABIN PASS-THROUGHS

➢ ELEVATOR CONTROL STICKING AT HIGHER CABIN DELTA P

➢ ELECTRONICS AND REGULATOR FAILURES DUE TO COLD



TESTING RESULTS



Challenges …
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Cabin leak

Free play in control system

High friction forces in the control

Limited outside view

Leakage of the rebreather system

Hatch frame buckle

Logistics (shipping, ATC, bureaucracy, etc.)
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