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Perlan 2 

The Quest for 90,000 feet 

Many Civil Air Patrol cadets enjoy the privilege of glider 

orientation flights, but they never get close to the heights 

reached by the Perlan 2 glider.  The Perlan 2 has already reached 

an altitude of 76,000 feet and the team plans to fly to 90,000 

feet.

THE AIRCRAFT 

The Airbus Perlan 2 is a pressurized sailplane designed to fly at 

the edge of space where the air density is less than 2% of what it 

is at sea level. It carries a crew of two and scientific instruments 

needed to explore stratospheric mountain waves. The aircraft has 

a gross weight of 1,800 pounds and a wing span of 84 feet. Its true 

flight speed at 90,000 will be 350 knots (403 mph). The cabin is 
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Charles Lindbergh 

Charles Lindbergh was the 

first person to fly solo, non-

stop, across the Atlantic Ocean 

in 1927. Lindbergh covered the 

33 1⁄2-hour, 3,600-statute-mile 

flight in a single-engine 

purpose-built Ryan 

monoplane, the Spirit of St. 

Louis. Although not the first 
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pressurized to 8.5 psi (14,500 feet). The crew breathes pure 

oxygen provided by a rebreather system.

THE SCIENCE 

Glider pilots have surfed on mountain waves since 1932. The 

process is like surfing on a wave in the ocean, except the glider is 

in the wave rather than on the surface of the wave. Einar 

Enevoldson, a NASA Test Pilot, saw evidence that in winter 

months around regions closer to the Poles, the waves could 

extend above the troposphere and well into the stratosphere. 

From 1992 until 1998 he gathered more evidence that these waves 

existed, and might be strong enough to lift a sailplane to 

remarkable altitudes. In 1998 Dr. Elizabeth Austin joined Einar in 

the search for an understanding of stratospheric mountain waves. 

She found that the Polar Vortex, and one of its principal 

components, the stratospheric polar night jet, existing only in 

winter, provided the high speed wind in the stratosphere that 

powered incredibly high waves. The Perlan Project was formed to 

explore these waves and soar them to the edge of space.

THE MISSION 

The goal of the Perlan 2 mission is to apply aerospace technology 

and atmospheric research to fly a glider higher than any other 

manned aircraft has ever flown. It will use stratospheric mountain 

waves to reach these heights and in the process gain new data 

about the upper atmosphere and how stratospheric waves impact 

global weather patterns. In addition, insights gained from flying 

in air densities at extreme heights could be applied to extra-

planetary aircraft systems.

VIDEO: 

https://www.youtube.com/watch?v=FcqF69Deyv0

SOURCES:

https://perlanproject.org/

https://aerospaceamerica.aiaa.org/departments/quest-

for-90000-feet/
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Lindbergh (continued) 

non-stop transatlanctic flight, 

this was the first solo 

transatlantic flight, the first 

transatlantic flight between two 

major city hubs, and the longest 

transatlantic flight by almost 

2,000 miles, thus it is widely 

known as a turning point in the 

trajectory of aviation history and 

advancement.

In 1929, Lindbergh became 

interested in the work of rocket 

pioneer Robert H. Goddard. By 

helping Goddard secure an 

endowment from Daniel 

Guggenheim in 1930, Lindbergh 

allowed Goddard to expand his 

research and development. 

Lindbergh was also an inventor 

in later years. His invention, a 

glass perfusion pump, named the 

"Model T" pump, is credited 

with making future heart 

surgeries possible. In this early 

stage, the pump was far from 

perfected. In later years, though, 

Lindbergh’s pump was further 

developed by others, eventually 

leading to the construction of 

the first heart-lung machine.

Achievement 5 in the cadet 

program is named in honor of 

Charles Lindberg.
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Glider Basics 
Gliders are a simple and elegant way to fly. Without engines, a glider harnesses the natural flow of air in 

the atmosphere and gains height by finding “lift” or air rising faster than the natural sink rate of the glider.

There are three main types of rising air, or lift, used by glider pilots to soar above the earth:

THERMALS 

Thermals are columns of rising 
air created by the heating of the 
Earth's surface. As the air near 
the ground is heated by the sun, 
it expands and rises. Pilots keep 
an eye out for clouds that mark 
the rising air and terrain that 
absorbs the sun more rapidly 
than surrounding areas and “kick 
off” thermals. Gliders can soar 
these spiraling columns of air up 
the base of the clouds.

RIDGE LIFT 

Ridge lift is created by winds 
blowing over mountains, hills or 
other ridges. As the air goes over 
the ridge, it is deflected upward 
and forms a band of lift along the 
windward side of the slope. 
Gliders flying ridge lift stay close 
to the ridge.

WAVE LIFT 

Wave lift is similar to ridge lift in 
that it is created when wind 
meets a mountain. Wave lift, 
however, is created on the 
leeward side of the peak by winds 
passing over the mountain 
instead of up one side. Wave lift 
requires a good wind over the 
ridge and stable air. As long as 
the wind above the ridge blows 
constantly at a higher and higher 
velocity with increased altitude 
the wave will propagate upward. 
The Perlan 2 will use wave lift to 
reach 90,000 feet.
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New Emergency Beacon 
One of the missions of the Civil Air Patrol is to find broadcasting aircraft Emergency Locator Transmitter  

(ELT) beacons.  That mission may become easier in the future thanks to new emergency beacon 

technology developed by NASA.  NASA’s search and rescue office at Goddard Space Flight Center in 

Greenbelt, Maryland recently developed second-generation emergency beacons that offer users improved 

accuracy and quicker response times. Artemis astronauts returning from the Moon will be the first users 

of these beacons, which will be commercially available to the general public in the coming years.

The new beacons are designed to improve the location accuracy and detection time of the system while 

offering users a host of new capabilities. To improve efficiency over the first-generation technology, 

second-generation beacons front-load their distress transmissions, sending more transmissions in the 

crucial minutes after activation and then reducing the number of transmissions as time goes on. 

Additionally, second-generation beacons separate the information they send into a primary field, which 

contains all the beacons’ embedded identification information, and other fields which contain partial 

information and can be customized to customer needs. These innovations improve beacon battery life 

and provide first responders with more robust data.

SOURCE:  

https://www.nasa.gov/feature/goddard/2019/nasa-develops-second-generation-search-and-rescue-beacon-

technology  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Squadron Activities 

Robotics & AI 

The latest set of cadet STEM/AE lessons 

focused on robotics and artificial 

intelligence.  Cadets learned about the many 

ways artificial intelligence and machine 

learning are shaping the world around them.  

Within the aerospace sector, artificial 

intelligence plays a significant role in cutting 

costs, reducing the design cycle time, 

simulation, prototyping, optimization, 

maintenance, manufacturing and updating 

products and is all set to drive many 

developments in aerospace in the near 

future.

The cadets also learned about robotics and 

got some hands-on experience building, controlling, and programming a robot arm.  While not as 

powerful as a full-scale commercial robot, the 5-degree-of-freedom teaching robot arm simulated well the 

challenges robot designers and programmers face.

Squadron, Group, and Wing Future Events 
14 DEC 2019 Wreaths Across America 

17 DEC 2019 Squadron Holiday Party 

24 DEC 2019  no squadron meeting 

31 DEC 2019 no squadron meeting 

17 JAN 2020  Group 2 Dining Out Event 

17-19 APR 2020 IL Wing Spring Encampment (weekend 1) 

24-26 APR 2020  IL Wing Spring Encampment (weekend 2)  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Drill Team Practices 

15 DEC, 29 DEC, 5 JAN 

Drill Team Competition 

11 JAN


	Charles Lindbergh
	Perlan 2
	THE AIRCRAFT

	Lindbergh (continued)
	THE SCIENCE
	THE MISSION
	VIDEO:
	SOURCES:

	Glider Basics
	New Emergency Beacon
	SOURCE:

	Squadron Activities
	Squadron, Group, and Wing Future Events

