Dynamic Soaring-
Pushing the Limits




BTD10: The 835kph Sailplane and Dynamic Soaring 0o »

Dynamic Soaring

Spencer Lisenby

TN G TECHNOLOGY
https://youtu.be/nv7-YM4wno8?si=8mzYztleBVyp6SC CONSULTING



Dynamic Soaring

* Top Speed Record= 564mph (908kph). Actual > 600mph
(965kph).

e 10x the acceleration of a fighter jet

e As fast as a passenger jet but has no motor
* Wingspan: 3.3m

* Mass: 10kg

e Load factor Limit: +120G/-80G




Wind Deflected by Ridge




Slope / Ridge Lift
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Slope Soaring
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Danger Zone




Dynamic Soaring
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Dynamic Soaring
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Dynamic Soaring
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Still Air

Steady Flight

Rises in Lift

Rising Air (Lift)

Accelerates in Lift if Constrained to Level Flight




—— Circular DS Path

Wind
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Dynamic Soaring Speed Records

2000 - 2017
600
Kyle Paulson 302
Joe Manor 305
Spencer Lisenby 309
500 Spencer Lisenby 313 )
John Buxton 316 Spencer Lisenby 468
Joe Wurts 179 Spencer Lisenby 487

Tom Seitz 186
400 Gavin Baskin 187
Craig Toutelmin 202
Joe Wurts 220

Gary Legerton 232

Spencer Lisenby 498

Bruce Tebo 505
Spencer Lisenby 513
Spencer Lisenby 519

Spencer Lisenby 399
Spencer Lisenby 416
Spencer Lisenby 428

Speed (mph)

300 John Buxton 445
Spencer Lisenby 446
200
Doug Reel 239 Spencer Lisenby 357
Kyle Paulson 262 Spencer Lisenby365
Dennis Noland 279 Joe Manor 371
100 Gary Legerton 292 Spencer Lisenby 392
Kyle Paulson 301 Joe Manor 393
0
1/1/2000 1/1/2004 1/1/2008 1/1/2012 1/1/2016 1/1/2020

Month/Day/Year




Dynamic Soaring Speed Records

2000 - 2024
600 Spencer Lisenby 564
Kyle Paulson 302
Joe Manor 305
Spencer Lisenby 309
500 Spencer Lisenby 313 )
John Buxton 316 Spencer Lisenby 468
Joe Wurts 179 Spencer Lisenby 487

Tom Seitz 186
400 Gavin Baskin 187
Craig Toutelmin 202
Joe Wurts 220

Gary Legerton 232

Spencer Lisenby 498

Bruce Tebo 505
Spencer Lisenby 513
Spencer Lisenby 519
Spencer Lisenby 545

Spencer Lisenby 399
Spencer Lisenby 416
Spencer Lisenby 428

Speed (mph)

300 John B.,uxton 445 Spencer Lisenby 548
Spencer Lisenby 446
200
Doug Reel 239 Spencer Lisenby 357
Kyle Paulson 262 Spencer Lisenby365
Dennis Noland 279 Joe Manor 371
100 Gary Legerton 292 Spencer Lisenby 392
Kyle Paulson 301 Joe Manor 393
0
1/1/2000 1/1/2004 1/1/2008 1/1/2012 1/1/2016 1/1/2020

Month/Day/Year







Dynamic Soaring World Record
564mph

Transonic DP - Spencer Lisenby / Dirk Pflug / Thomas Pils
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mph

603mph

564 mph

Variation

of Ground and Air Speed

' V_ground
V_air

Bottom Turn

.........................................................................

0.5 0.75




Lambda Shock on Upper Surface
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crit

Weak Shock Wave

I\/IDD

Sharp Drag Rise




Mild Shockwaves Visible
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TICAL SPEED

ALTlTLﬂZo FT/MIN
29000 FEET
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Tail Wind




Swept Wings!
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Effective Mach # with Sweep

AR

M.~ M, cos(sweep angle)



Drag Divergence Mach Number

0.80

a.75

G.70

G.65

0.60

My, Vs Thickness Ratio (t/c)

e

e

0.06

0.08

0.10 0.12 0.14

Thickness Ratio t/c

GC.16

.18



Effect of Sweep on t/c




Effect of Sweep on t/c

— 0° Sweep t/c=15%
— 30°Sweep t/c=13%




Effect of Sweep on t/c

— 0° Sweep t/c=15%
—— 30° Sweep t/c=13%
—— 45° Sweep 1/c=10.5%




Effect of Sweep on t/c

——— 0° Sweep

t/c=15%
t/c=13%
t/c=10.5%
t/c=7.5%



Swept Wings!
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Effect of Sweep on AR

AR = (Span)?2/ Area

AR@0°= 5:1




Effect of Sweep on AR

50

AR@0°= 5:1

AR @ 60° = 1.25 : 1




OUR GOAL

620mph
1000kph



Swept Wing Transonic DP

3.3m (130in) Wing Span
Spencer Lisenby & Dirk Pflug



enrik and TN




Completed Mold Set




Version 1: Light Layup 5.3k
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Version 2: Heavy Layup 8.9kg
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Forecast for Bird Spring Pass

April 26, 2024
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