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Exploration | Innovation | Inspiration

Nonprofit organization where 

scientists, engineers and pilots 

volunteer their time to better the 

planet





Distance (km)



Perlan or Nacreous Clouds 50,000 – 80,000 feet

Nitric acid and 

water



Meteorological Conditions
• Prefrontal conditions are best

• Post frontal may be o.k. in the drier Andes                                         
(but not in New Zealand)

• Strong low-level winds in a stable atmosphere with ridge top 
winds 40 knots is best (25 knots will work)

• Winds within 30 degrees of perpendicular to ridgeline

• A gradual wind increase with altitude (Energy)!

• A weak tropopause will allow the wave to traverse into the 
stratosphere

• Region influenced by Polar vortex!







WRF modeling



Record Flight Track with Lift and Sink



50° South Latitude

El Calafate, 
Argentina



Patagonian Andes



The Egrett Tow Plane





TROPOSPHERE

STRATOSPHERE

TROPOPAUSE

Possibility of Breaking 

Waves

KM

Stratospheric Tow

In 2018 & 2019 we will tow directly into the highest waves 

Increase 

the 

likelihood 

of record 

flights by 

50% 



Airbus Perlan Mission II

Record-Breaking Flight

September 2, 2018

76,124 feet

U2           72,000 feet

SR71      85,069 feet



Environmental Control and Life Support 
TWO SYSTEMS – two environments

• AIR in the CABIN PILOT OXYGEN 

21% O2 from Scuba Tank                       Rebreather: 90-99% O2

De-Humidified Air                                  Humid re-circulated
17





Briefings & Wx Forecasting



The Perlan Glider

Crew: 2

Cabin Pressure: 8.5 PSID

Empty Weight: 1544 lbs

Gross Weight: 2000 lbs

Wind Span: 84 feet

Wing Area: 263 sq ft

Aspect Ratio: 27



Core Atmospheric Scientific Packages on Perlan II

• Cameras on Glider

• Ozone

• Ultra Violet (UVA/UVB)

• Pressure

• Air Temperature 

• Electromagnetic Radiation (measures pilot exposure)

• Water vapor (calculated Year 1, measured Year 2-Picarro)

• Relative Humidity (measured) and Dew Point Temperature 

(calculated)

• Winds – horizontal and vertical 

• Radio Occultation (water vapor)

FUTURE

• Atmospheric aerosol measurement (LIDAR on Egrett)

• Methane (Picarro-Year 2) 

• Isotopic CO2 (Picarro-Year 2)

• Carbon Monoxide (Picarro-Year 2)



Atmospheric Scientific Packages 
Ground/Space - Based Years 1 & 2

• Time Lapse Camera(s)

• Soundings in Sierra & Argentina (GPS Ozone sondes in 

Argentina)

• LIDAR (array in Argentina- Dr. Jacobo Salvador Dir. 

Observatory of Southern Patagonia, Rio Gallegos, Argentina)

• NASA AIRS (Dr. Dong Wu- NASA Goddard)

• Satellite Imagery/Data (polar orbiting and GOES)

• Surface Weather Observations



Perlan Data Archive

FL90k.org



Live Web Cams



Live Web Cams



Thales



AI Wave Field Flight Path Optimization for 
Safety and Efficiency



Wave Structure for Sept. 3, 2017,  World Record Flight
AI Wave Field Flight Path Optimization for Safety and Efficiency



Encountering invisible 
mountain waves can 

be a serious risk to 
aircraft and passengers

Aviation safety

Cockpit displays of 
these invisible waves 
plus speed and flight 
path suggestions 
would help protect 
aircraft and passengers



Science Data Collection 
 Wave location & strength

 Temperatures 

 Radiation 

 Ozone 

 Particle / dust collection

 “CubeSats”

 Large horizontal 
temperature gradients 
in the waves



Predict wave field temperature excursions

• Wave fields are known to have large horizontal temperature 
excursions

• AI may help engine inlet controllers adjust to these rapid 
temperature variations during passage through wave fields



U-2

Concorde

Commercial airliners

PROJECT

Riding waves: Provide a dramatic demonstration of the energy in 

atmospheric waves. 

Altitude records 

broken using only 

wave  power!
Next, the SR-71

Perlan’s goal, 90,000 feet

85,000 ‘



More sustainable aerospace
by reducing fuel consumption.

If pilots could 

see atmospheric 

waves, 

there will be times 

they could “ride” them 

to save fuel.

An airliner flying in 

rising air could save 

up to 90 lbs. of fuel 

per minute.

AI flight path 

optimization could 

guide aircraft into the 

lift zones.



Exploration: Destructive environmental events that 

start in the stratosphere

2019 sudden stratospheric warming
in the southern hemisphere 
altered weather patterns
that contributed to an early and 
severe fire season in Australia



Recognition: Of more sustainable and safer flight.

Inspirational news coverage in 60 countries

Fourteen prestigious awards and 
world records.



1.Volcanic Ash Plume Characterization for the Airline Industry

2. Sonic signatures for atmospheric turbulence and 

stratospheric breaking waves

3. Extremely lightweight drop sondes for extreme weather 

analysis

4. Remote sensing of atmospheric chemistry

5. Stratospheric water vapor

PARTners is a consortium of scientists, 
meteorologists, and aviators dedicated to 

unlocking the most intriguing mysteries of the 
atmosphere.






