Study on airfoil selection for ppg wings

e Lift formula used :

CL (lift coefficient) * Dynamic pressure (airspeed) * S (surface aera)
Derived for speed :

V kmh= ((2*surfaceload in g/dm2 / (CL*1.225))"0.5) *3.6

» A generic high lift airfoil at 2500 mm profile depth is used
Corresponds well with the Tattoo actual values

* All airspeeds and values theorethical
 NOTE: Airspeed and sinkrate is not compared
» Reference angles of attack; GPS measure on nova Tattoo M

» Based on the state of today's glider design.
(tuck resistance and aoa ranges)
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 The reflex airfoil has low drag values and corresponding low CL values
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* Reflex profile "dumps” lift to reduce CL

* Lift over drag on a conventional airfoil is almost double the value over a
10 reflex airfoil at angles around 2 degrees

* It is the low lift at a given angle that causes the high demand on the engine
We need airspeed to compensate for the lack of lift.



PPG sample-15flap

Re = 500000

Mach=0.0000 - NCrit=9.00

Cp distribution for Alpha=9.0 degrees
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PPG reflex 10

Re = 500000

Mach=0.0000 - NCrit=9.00

Cp distribution for Alpha=9.0 degrees
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PPG reflex 10

Re = 500000

Mach=0.0000 - NCrit=9.00

Cp distribution for Alpha= 2.0 degrees
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PPG sample
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Mach=0.0000 - NCrit=9.00

Cp distribution for Alpha=0.0 degrees
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PPG reflex 10
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Mach=0.0000 - NCrit=9.00

Cp distribution for Alpha=1.5 degrees
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Airspeed Nova Tattoo M vs generic Tattoo; speed chart, CL / max airspeed
kmh
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"Safe speed zone” conventional glider.
-CL :0.48/ AOA : 1.5 ( half speedbar)
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PPG reflex2
Re = 500000

Mach=0.0000 - NCrit=9.00
Cp distribution for Alpha = 1.0 degrees
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O reflex :

0 aoa

2 reflex :

1.2 aoa

5 reflex :

1.8 aoa

'PPG reflex2' at 500000 Re - Mach=0.0000 - NCrit=9.00
'PPG sample' at 500000 Re - Mach=0.0000 - NCrit=9.00
'PPG reflex5' at 500000 Re - Mach=0.0000 - NCrit=9.00

Best glide ratio angles of attack (minimum power reqd.)
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Reflex profiles must be
flown very fast / at high
power to be efficient
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Hybrid vs reflex at same CL / CD ratio — 25.00

Remaining altitude at same power input
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Theorethical max speeds based on a given min CL/ CD and angle of attack
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9, Angle of attack

GR 26 m2/ 135 - full reflex

GR 20m2/ 135 - hybrid

The full reflex is the fastest glider when it comes to pure speed
measuerements, the hybrid can fly at a lower AOA (closer to tuck)
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Conclusions

Based on the state og glider design of today.
Improved glider design will shift the scales even more into the conventional design
(improved tuck resistance)

A conventional glider has far better lift / drag ratios

* A full reflex has a strong pitch up moment due to the relex

* A reflex glider has the best speed potential at the xpence of high fuel consumption,

A conventional glider can reach top speeds of around 70 kmh with stall speeds around 33 kmh
* A conventional glider can reach "safe speeds” of around 60 kmh with the same stall speeds

* A hybrid reflex profile combined with a relatively small surface seems to be the best alternative

» At low speeds performs like a conventional glider

* At high speeds performs like a hybrid with possible top speeds of around 85 kmh
» Has very good fuel / speed ratios, especially in headwinds

* No need for special trimmers / trimmer ranges

» No danger of configuration errors made by the pilot

* No need for separate (tip) controls

* A positive pitch up moment due to the reflex



