Appendix A: Aerodynamics

A.1 Speeds used in Calculations

Stall Speed: 20 ft/s

Cruise Speed: 25 ft/s

Max Speed: 30 ft/s

A.2 Reynolds Number Calculations

Re=
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Where ρ is the density, U is the velocity, c is the chord, and μ is the kinematic viscosity.

Reynolds numbers calculated ranged from 186279-279419

A.3 Warner’s method of determining three-dimensional Coefficients 

Equation A.1[image: image1.wmf]m
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Lift Curve Slope:

Where 
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 is the lift curve slope and AR is the aspect ratio

A.4 Zero Angle Lift Coefficient

Equation A.2

Zero Lift Coefficient:
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Where CLo is the zero angle lift coefficient, CLowf is the zero angle lift coefficient of the wing fuselage, CLoh is the zero angle lift coefficient of the horizontal tail, ηh is the, Sh is the area of the horizontal tail, S is the area of the wing, ih is the incidence of the horizontal tail, and εoh is the downwash angle due to the horizontal tail.

Equation A.3
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Three Dimensional Coefficient of Lift

Where Clα is the lift curve slope, alpha is the angle of attack, αol if the zero lift angle of attack, CLo is the previously calculated zero lift coefficient of lift, Clδe is the coefficient of lift due to elevator deflection, and delta e is the deflection of the elevator.

A.5 Zero Angle Coefficient of Drag

Equation A.4

Zero Angle Coefficient of Drag
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Where Cdwing is the coefficient of drag of the wing, Cdfuselage is the coefficient of drag for the fuselage, Cdvtail is the coefficient of drag due to the vertical tail, Cdhtail is the coefficient of drag due to horizontal tail, Cdlg is the coefficient of drag due to the landing gear, Cdstrut is the coefficient of drag due to the struts.

A.6 Induced Drag

Equation A.5

Induced Drag
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Where CL is the coefficient of lift, e is Oswald’s efficiency factor, and AR is the aspect ratio.

A.7 Oswald’s efficiency factor for biplanes

Equation A.6

Oswald’s efficiency factor
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Where μ is kinematic viscosity

A.8 Three-Dimensional Coefficient of Drag

Equation A.7

Coefficient of Drag
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Where CD is the total coefficient of drag, Cdo is the zero lift coefficient of drag, and Cdi is the induced drag.

A.9 Roskam’s Method of determining three-dimensional coefficients

Equation A.8

Coefficient of Lift
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Equation A.9

Lift Curve Slope
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Equation A.10

Lift Curve Slope-wing fuselage
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Equation A.11

Downwash on the wing due to the horizontal tail
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Where  
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is the downwash on the wing due to the horizontal tail 
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 is the quarter chord sweep of the horizontal tail, CLαw is the lift curve slope of the wing, and CLαwf   is the lift curve slope of the wing-fuselage combination.

Equation A.12

Form Factor Utilized in downwash equation
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Equation A.13

Form Factor Utilized in downwash equation
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Equation A.14

Form Factor Utilized in downwash equation
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Equation A.15

Lift Coefficient Zero Angle of Attack

A.10 Three-Dimensional Lift Curve Slope

Equation A.16

Lift Curve Slope
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A.11 Three-Dimensional Coefficient of Drag

Equation A.17

Induced Drag
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Equation A.18

Oswald’s Efficiency Factor 
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Equation A.19

Drag Coefficient at Zero Angle of Attack
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Equation A.20

Coefficient of Drag
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A.12 Endurance Parameter

To solve for the best endurance speed the following equations were used

Equation A.21

Coefficient of Lift-Coefficient of Drag Relationship
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This number was calculated and placed into the coefficient of drag equation.

Equation A.22

Coefficient of Drag
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The coefficient of drag equation was manipulated to take the following form

Equation A.23

Manipulated Coefficient of Drag Equation
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Equation A.24

Lift Equation
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This equation was manipulated to solve for velocity

Equation A.25

Lift Equation Manipulated
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Equation A.26

Equation for Best Endurance Velocity
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Where V is the velocity, W is the weight, rho is the density, CL is the coefficient of lift, Cdo is the zero angle coefficient of drag, k 1/(piARe), where AR is the aspect ratio, and e is Oswald’s efficiency factor.

A.13 Coefficient of Moment Calculations

Equation A.27

Zero Angle of Attack Coefficient of Moment
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Equation A.28

Moment Coefficient due to Angle of Attack
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Equation A.29

Coefficient of Moment Equation
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Where Cm is the coefficient of moment, Cmw is the coefficient of moment of the wing, ch is the chord of the horizontal tail, Sh is the area of the horizontal tail, cw is the chord of the wing, Sw is the area of the wing, Cmh is the coefficient of moment of the horizontal tail, x is the neutral point, Clalphaw is the lift slope curve of wing, lh is the length of the horizontal tail, xacwingbody is the aerodynamic center of the wing body combination, Cmo is the zero lift coefficient of moment, Cmdeltae is the coefficient of moment due to deflection.

A.14 Locating the Center of Gravity

Equation A.30

Center of gravity location
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Equation A.31

Neutral Point location

Where xcg is the location of the center of gravity, x is the location of the neutral point, and SM is the static margin.

A.15 Aerodynamic figures

Plots utilized in Airfoil Selection

[image: image20.wmf]Reynolds Number=102600

-0.3

0.2

0.7

1.2

1.7

-10

-5

0

5

10

15

20

Angle of Attack (deg)

CL

Clark Y

Eppler 193

S/D 7062

DAE-51

S/D 7062

Xfoil

Clark Y Xfoil

DAE-51 Xfoil


              Figure A.1: Coefficient of Lift vs. Angle of Attack at RE=102600
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Figure A.2: Coefficient of Lift vs. Angle of Attack at RE=203800


[image: image22.wmf]Reynolds Number=301200

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

-10

-5

0

5

10

15

20

Angle of Attack (deg)

Clark Y

Eppler 193

S/D 7062

DAE-51

S/D 7062

Xfoil

Clark Y Xfoil

DAE-51 Xfoil


Figure A.3: Coefficient of Lift vs. Angle of Attack at RE=301200
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Figure A.4: Two Dimensional Drag Polar at RE=102600
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Figure A.5: Two Dimensional Drag Polar at RE=203800
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Figure A.6: Two Dimensional Drag Polar at RE=301299

The following website was referenced when searching for airfoils: www.nasg.com 
Sigma and Beta curve Fits 
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Figure A.7: Sigma vs. Gap/span curve fit
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Figure A.8: Beta vs. Gap/chord curve fit

CMARC and Xfoil limitations and explanation
Two aerodynamics panel codes used by Orion Aerospace were XFoil and CMARC.  A panel code takes a full model and cuts it into pieces, or panels, and solves equations for the airflow over each panel.  Accurate model analysis can be accomplished more easily with a panel code than creating a model for wind tunnel analysis.  XFOIL is a program for the design and analysis of subsonic isolated 2-D airfoils.  CMARC is a panel code for evaluating full 3-D models.

XFoil was used to compare the 2-D aerodynamics of candidate airfoils.  The lift and drag values were calculated by XFoil and compared.  XFoil is inaccurate at low Reynolds numbers.  This is because laminar separation bubbles occur on the airfoil at low Reynolds numbers and XFoil is unable to handle them.  Thus XFoil is not the appropriate tool for analyzing most radio-controlled aircraft because of their low Reynolds number flight regimes.


A CMARC model of SID-5 was also constructed.  CMARC is not an easy program to use and it takes months to get a full aircraft modeled and working properly.  Without prior knowledge of CMARC the task was virtually impossible to accomplish during the course of the semester while designing the aircraft to be modeled and taking several other courses.  The model was made to work at cruise angle of attack and velocity.  Lift and drag were calculated to be the same as the sizing code calculated.  There were several errors still in the file causing inaccurate results at any other angle of attack.


Without taking a course on CMARC before taking senior design it is not wise to attempt a CMARC model.  Many hours were put into the CMARC with few worthwhile results.  The hours would have been better utilized in other ways.

[image: image45.wmf]SM

x

x

cg

-

=


Figure A.9: Coefficient of Pressure calculated in CMARC
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Figure A.10: Three-Dimensional L/D vs. angle of attack
B here

Appendix C: Structures 

Structures code:

To find the forces and loads on the aircraft and to be able to get an idea of the affects of these forces, a matlab code was written.  The code first finds the wing loading on the aircraft taking into account a load factor of 3.75. The wing loading was calculated using Schrenk’s approximation. 
 Schrenk’s approximation takes into account the trapezoidal method (equation C.1 & C.2) and the elliptical method (equation C.3) for wing loading.
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[image: image49.wmf]The result is shown below in Figure C.1.
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Figure C.1:  Wing loading along the wingspan
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Once the wing loading was found, the shear forces could be found.  The shear forces were calculated by integrating the wing loading. The result is shown below in Figure C.2.

Figure C.2:  Shear Force along wingspan calculated by matlab code.
Once the shear force along the wing was found, it could be integrated to find the moment felt along by the wing.  The moment along the wingspan can be seen below in Figure C.3.
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MaxCim Motor System

1

400.00

400.00

1/1

400.00

Battery Pack

2

112.50

225.00

1/1

225.00

TOTAL

1411.86

USED PARTS

1384.95

KIT PRICE

122.83


Figure C-3: Moment along the span of the wing.
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After calculating the moment on the wing, the normal force felt by the wing could be calculated using equation C.4.

As seen by the graph in Figure C.4, the highest magnitude of normal force, approximately 2750 psi, is felt at the sparcaps.  
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Figure C.4: Normal Stress vs. Height of spar cap.

 Comparing this amount of force with the yield stress of spruce (8600psi), it can be seen that the structure of the wing is capable of withstanding the loads felt by it.   

Landing Gear

Correct sizing and placement of the landing gear is essential to the stability of the aircraft on the ground.  Guidelines for the layout of the conventional taildragger landing gear arrangement followed the steps given in Raymer’s Aircraft Design book.  With the aircraft stationary on the ground at the takeoff gross weight, the taildown angle would be about 10-15 deg.  Also, the center of gravity should fall between 16-25 deg back from the main wheel location.  Placement and sizing of the landing gear is essential to the stability of the aircraft on the ground.  Figure C.5 shows the method described above in placing and sizing the landing gear.  
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Fig, 114 Taildragger landing gear.




Figure C.5:  Figure 11.4 from Raymer’s Aircraft Design shows placement and sizing method for landing gear.

Equipment Layout

The equipment was placed inside the fuselage to accommodate the designated center of gravity.  Space was left for packing around each piece of equipment to prevent damage.  The equipment layout is shown along with a table showing the size and weight of each component below in Figure C.6 and Table C.1.
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Figure C.6: A color-coded representation of the layout of the equipment

.

Table C.1:  Size and weight of each piece of equipment used in SID-5.

Equipment
  Volume (in3)

Weight (oz)
                                    Gear box 
             3 x 1.5 x 1                     1.5

                                    Motor

2.25 x 1.5                      7.5

 

          Speed Controller  1.5 x 1.25 x 1                3.0

          Receiver               1.75 x 1.25 x 0.75         1.0

          Gyro                     1.5 x 1.25 x 1.25           3.5

          Data Recorder      1.75 x 2.25 x 3.25         8.0

                                    Battery (18)          2 x 1 x 1                        2.8

                                    Servo (4)              1.5 x 1.25 x 0.75           2.0

                                    Interface               1.25 x 3.5 x 5.75           7.0

Table C.2:  Estimated weight breakdown of SID-5.

[image: image55.wmf]2

^

2

1

*

4

)

(

:

3

.

÷

ø

ö

ç

è

æ

-

=

b

y

pi

b

S

y

q

EquationC

[image: image56.jpg]16

14

12

=)

Moment (Ibf * ft)
fe-]

Moment vs distance from wing root

0.5

1.5 2
Distance from wing root (ft)

25





D here

Appendix E: Performance

This appendix contains information on aircraft performance.  The following equations can be found in [Ref 5.1].  Turn radius and cruise speed were constraint values rather than calculated.   Actual performance data was calculated using yard markers on the football field and a stopwatch.

W = weight (lbs)

S = wing area (sqft)

rho = air density (slugs per cubic foot)

g = gravitational constant (feet per second squared)

T = thrust (lbf)

Tave = average thrust for all mission segments calculated by sizing code [App. G]

D = drag (lbf)

Gamma = climb angle (degrees)

Vmax = velocity (ft per second)

1) Takeoff Distance = (1.44*(W @ Takeoff)^2)/(rho*S*g*T)

2) Gamma = asin((T-D)/W)

3) Endurance = Battery Capacity/(Tave * Vcruise)


4) Stall speed = sqrt(W/(1/2*rho*S*C​​L))

Flight Card 1

	A/C NAME:
	SID-5
	 
	 
	 
	 

	FLIGHT NUMBER
	1
	
	
	
	 

	CREW CHIEF:
	Pat Dempsey
	
	
	
	 

	GROUND CREW:
	Keith Hout
	Bridget Fitzpatrick
	Heather Garber
	JS Mok
	 

	PILOT
	Dave Henady
	
	
	
	 

	DATE:
	Saturday 18 NOV
	
	
	
	 

	 
	
	
	
	
	 

	TX FREQUENCY:
	Channel 36
	ATM. PRESS.
	30.22 mm Hg
	TEMP:
	30 F

	FLIGHT ACTIVITY
	First Flight
	
	
	
	 

	 
	
	
	
	
	 

	Location
	Delphi Airport
	
	
	
	 

	Mission
	Attempted First Flight
	
	
	 

	Comments
	~extremely windy
	
	
	
	 

	 
	~had problem keeping airplane from blowing away
	
	 

	 
	~sustained minor damage from being blown into parked car
	 

	 
	~need to add down trim to plane-Pilot
	
	
	 

	 
	~initially was too cold for motor to function, had to be brought in and warmed up 
	 

	 
	~plane was predictable and handled well-Pilot
	
	 

	Duration
	3 minutes
	
	
	
	 

	Take off Distance
	~plane basically hopped into the air
	
	
	 

	Landing
	~no major problems
	
	
	 

	Battery Utilized
	Ni-Cd
	
	
	
	 

	Damage Report
	~cracked rib
	
	
	
	 

	Repair Time
	~minor
	
	
	
	 


Flight Card 2

	A/C NAME:
	SID 5
	 
	DATE:
	19-Nov

	FLIGHT NUMBER(S)
	2
	
	
	 

	CREW CHIEF:
	Pat Dempsey
	
	PILOTs:
	Pat Dempsey

	 
	
	
	
	Dave Henady

	GROUND CREW:
	Keith Hout, Bridget Fitzpatrick, Heather Garber, J.S. Mok

	 
	
	
	
	 

	TX FREQUENCY:
	36
	ATM. PRESS.
	30.30 mmHg
	TEMP:46F

	FLIGHT ACTIVITY
	Second Flight
	
	
	 

	 
	
	
	
	 

	Location
	Mollenkopf
	
	
	

	Mission
	Short hop
	(P.D.)
	A
	

	 
	Short hop and turn
	(P.D.)
	B
	

	 
	Endurance Mission
	(D.H.)
	C
	

	Comments
	A
	
	
	

	 
	Fine take off and landing needed some power.
	

	 
	B
	
	
	

	 
	Fine take off, very stable turn and hard landing due to not

	 
	adding enough power.
	
	
	

	 
	C
	
	
	

	 
	Very smooth take off,tunred and flew very nicely.
	

	 
	Very predictable flying and stable.
	
	 

	 
	Very Maneuverable.
	
	
	 

	 
	A lot of power.
	
	
	 

	Duration
	A
	B
	C
	 

	 
	less than 15 sec.
	About 20 sec.
	Appr. 14 min. 30 sec.

	Flight Speed
	A
	B
	C
	 

	 
	25 ft/s.
	25 ft/s.
	27~30 ft/s.
	 

	Take Off Distance
	A
	B
	C
	 

	 
	15 yards.
	15 yards.
	20 yards.
	

	Landing Distance 
	A
	B
	C
	 

	 
	10 yards. 
	2 yards
	40~50 yards.
	

	Battery 
	Ni-MH
	
	
	

	 
	
	
	
	

	 
	
	
	
	

	 
	
	
	
	 

	Damage Report
	A
	No damage.
	
	 

	 
	B
	Separated firewall of motor.
	 

	 
	C
	No damage.
	
	 

	Repair Time
	A
	N/A
	
	 

	 
	B
	5 min.
	
	 

	 
	C
	N/A
	
	Card#


Flight Card 3

	A/C NAME:
	SID-5
	 
	 
	 
	 

	FLIGHT NUMBER
	3
	
	
	
	 

	PILOT:
	Dave Henady
	
	
	
	 

	DATE:
	Sunday 19 NOV
	
	
	
	 

	 
	
	
	
	
	 

	 
	
	
	
	
	 

	 
	
	
	
	
	 

	TX FREQUENCY
	Channel 36
	ATM PRESSURE
	30.30 mm Hg
	TEMP
	46 F

	FLIGHT ACTIVITY
	Flap Test
	
	
	
	 

	 
	
	
	
	
	 

	Location
	Mollenkopf
	
	
	
	 

	Mission
	Use of flaps for indoor flight
	
	
	 

	Comments
	~Flight started out well
	
	
	 

	 
	~Adding flaps on landing is not the best idea
	
	 

	 
	~Plane was stopped by student to keep from hitting wall
	 

	 
	~adding flaps pitched plane up, and had to add more down elevator
	 

	 
	~Group heart attack occurred shortly after crash
	
	 

	 
	~it was demonstrated that feedback gain can be used
	 

	Duration
	5 minutes
	
	
	
	 

	Take Off Distance
	20 yards
	
	
	
	 

	Landing
	~Plane was caught in ground effect. Would not land. 
	 
	 

	 
	~Touched down late and then hit student
	
	 

	Battery Utilized
	Ni-Cd
	
	
	
	 

	Damage Report
	~crushed leading edge on left side of bottom wing
	 

	 
	~crushed leading edge on majority of upper wing
	
	 

	 
	~about 15 broken ribs
	
	
	 

	 
	~broken elevator
	
	
	 

	 
	~major damage to group morale
	
	
	 

	Repair Time
	~substantial, about 90 man hours
	
	
	 


Flight Card 4

	A/C NAME:
	SID-5
	 
	 
	 
	 

	FLIGHT NUMBER
	4
	
	
	
	 

	PILOT
	Dave Henady
	
	
	
	 

	CREW CHIEF:
	Pat Dempsey
	
	
	
	 

	GROUND CREW:
	Keith Hout
	Bridget Fitzpatrick
	Heather Garber
	JS Mok
	 

	DATE:
	Tuesday 21 NOV
	
	
	 

	 
	
	
	
	
	 

	TX FREQUENCY:
	Channel 36
	ATM. PRESS.
	30.33 mm Hg
	TEMP:
	46 F

	FLIGHT ACTIVITY
	W and W/O Feedback Gain
	 
	 
	 

	 
	
	
	
	
	 

	Location
	Mollenkopf
	
	
	
	 

	Mission
	demonstrate a/c flight both w and w/o feedback gain
	
	 

	Comments
	~Very predictable
	
	
	 

	 
	~gyro dampened out oscillations
	
	
	 

	 
	~made the controls more sluggish
	
	
	 

	 
	
	
	
	
	 

	 
	
	
	
	
	 

	Duration
	5 minutes
	
	
	
	 

	Take off Distance
	15 yards
	
	
	
	 

	Landing
	30 yards. No problems
	
	
	 

	Battery Utilized
	Ni-Cd
	
	
	
	 

	Damage Report
	Happily None to Report
	
	
	 

	Repair Time
	Nonexistent
	
	
	
	 

	 
	
	
	
	
	 


Flight Card 5

	A/C NAME:
	SID-5
	 
	 
	 
	 

	FLIGHT NUMBER
	5
	
	
	
	 

	PILOT
	Sean Henady
	
	
	
	 

	DATE:
	Tuesday 21 NOV
	
	
	
	 

	 
	
	
	
	
	 

	TX FREQUENCY:
	Channel 36
	ATM. PRESS.
	30.33 mm Hg
	TEMP:
	46 F

	FLIGHT ACTIVITY
	Endurance+Manuevers
	
	
	 

	 
	
	
	
	
	 

	Location
	Mollenkopf
	
	
	
	 

	Mission
	perform the a/c mission of 12 minutes
	
	 

	Comments
	~did not make 12 minutes because performed a lot of maneuvers

	 
	~flew nicely
	
	
	
	 

	 
	~did four circles hands off 
	
	
	 

	 
	~pilot enjoyed flying this plane
	
	
	 

	 
	
	
	
	
	 

	Duration
	10:58 minutes
	
	
	
	 

	Take off Distance
	20 yards
	
	
	
	 

	Landing
	30 yards.  No problems
	
	
	 

	Battery Utilized
	Ni-MH
	
	
	
	 

	Damage Report
	Happily None to Report
	
	
	 

	Repair Time
	Nonexistent
	
	
	
	 

	 
	
	
	
	
	 

	 
	
	
	
	
	 

	 
	
	
	
	
	 

	 
	
	
	
	
	 

	 
	
	
	
	
	 

	 
	
	
	
	
	 


Flight Card 6

	A/C NAME:
	 
	 
	DATE:
	21-Nov

	FLIGHT NUMBER(S)
	6
	
	
	 

	PILOT:
	Sean Henady
	
	
	

	 
	
	
	
	

	 
	
	
	
	 

	 
	
	
	
	 

	TX FREQUENCY:
	36
	ATM. PRESS.
	30.33 mmHg
	TEMP:46F

	FLIGHT ACTIVITY
	Sixth Flight
	
	
	 

	 
	
	
	
	 

	Location
	Mollenkopf
	
	
	 

	Mission
	High Performance Test
	
	 

	 
	
	
	
	 

	Comments
	Short take off with full throttle setting.
	 

	 
	Tight turn with 6 yard radius.
	
	 

	 
	Demonstrated nice roll rate.
	
	 

	 
	Successful stall turns.
	
	 

	 
	Tested the minimal stall speed with power on and off.

	 
	With power off stall speed was less than appr. 20 ft/s.

	 
	With power on stall speed was less than appr.15 ft/s.

	 
	Achieved maximum speed in Mollenkopf was appr.100 ft/s.

	 
	
	
	
	 

	 
	
	
	
	 

	 
	
	
	
	 

	Duration
	Appr. 8 min.
	
	
	 

	 
	
	
	
	 

	Flight Speed
	Between 10 and 68 mph.
	
	 

	 
	
	
	
	 

	Take Off Distance
	8 yards ( 24 ft.)
	
	 

	 
	
	
	
	 

	Landing Distance 
	10 yards
	
	
	 

	 
	
	
	
	 

	Battery 
	Ni-Cd.
	
	
	 

	 
	
	
	
	 

	 
	
	
	
	 

	 
	
	
	
	 

	Damage Report
	No Damage.
	
	
	 

	 
	
	
	
	 

	 
	
	
	
	 

	Repair Time
	N/A.
	
	
	 

	 
	
	
	
	 


Appendix F: Cost Analysis 


This appendix contains information on cost analysis.  All pricing information was accurate as of 31 October 2000.  A detailed price breakdown of SID-5 is shown in Table F.1.  The total of all parts used on SID-5 at the time of flight is denoted as “used parts” while “kit price” denotes the cost of materials normally included in a commercial radio controlled airplane kit.  Standard kits include wood, hardware (screws, control horns, etc.), plans, and building instructions.  Kits do not include control systems, propulsion systems, glue or covering material (MonoKote).  Since SID-5 is a scratch built airplane there are no building instructions, thus no instructions will be furnished with the kit leaving the exact construction method up to the builder.
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Table F.1:  Price breakdown of SID-5.

Appendix G: Design Codes

1. Matlab sizing code

2. Matlab aerodynamics code

3. Matlab structures code

Size

Aero

Struct
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2.0(oz)





Servo (4)





2.8(oz)





Cell weight (18)





1.0(oz)





Propeller





1.5(oz)





Gearbox





7.5(oz)





Motor





15.0(oz)





Tattletail8





3.5(oz)





Gyro





3.0(oz)





Speed controller





1.0(oz)





Receiver





11.0 (oz)





Fuselage





9.8 (oz)





Misc





9.5 (oz)





Tail





42.0 (oz)





Wing
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Sheet1

		

		Reynold Number Calculation

		rho		0.002308		0.002308		0.002308		0.002308		0.002308		0.002308		0.002308		0.002308		0.002308		0.002308

		U (ft/s)		15		16		17		18		20		22		23		25		28		30

		c (ft)		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5

		mu		0.0000003717		0.0000003717		0.0000003717		0.0000003717		0.0000003717		0.0000003717		0.0000003717		0.0000003717		0.0000003717		0.0000003717

		Reynolds Number		139709.443099274		149023.405972559		158337.368845843		167651.331719128		186279.257465698		204907.183212268		214221.146085553		232849.071832123		260790.960451977		279418.886198547

		Airfoil		Clark Y		Epler 193		Selig7062		DAE-51

		Clo

		Clalpha

		alpha

		Clequil

		deltaequil

		Cdo

		k		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328

		CL		0		0		0		0		0		0		0		0		0		0

		Clmax

		e		0.667		0.667		0.667		0.667		0.667		0.667		0.667		0.667		0.667		0.667

		AR		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2

		CD		0		0		0		0		0		0		0		0		0		0

		stall angle

		Clark Y		alpha		CL		CD						alpha		CL		CD						alpha		CL		CD

		RE=102600		-3.94		-0.137		0.0228				RE=203800		-3.96		-0.011		0.0143				RE=301200		-4.93		-0.098		0.0136

				-2.92		0.002		0.0208						-2.9		0.086		0.0128						-3.91		-0.007		0.012

				-1.87		0.137		0.0198						-1.91		0.176		0.012						-2.9		0.088		0.011

				-0.85		0.287		0.0189						-0.85		0.272		0.0097						-1.87		0.188		0.0103

				0.17		0.399		0.0192						0.17		0.399		0.0098						-0.86		0.283		0.0092

				1.2		0.501		0.0179						1.19		0.496		0.0098						0.16		0.407		0.0084

				2.21		0.595		0.0184						2.22		0.596		0.0104						1.2		0.51		0.0087

				3.25		0.691		0.0179						3.24		0.691		0.0114						2.23		0.605		0.0095

				4.25		0.782		0.0186						4.27		0.788		0.0124						3.24		0.699		0.0101

				5.28		0.876		0.019						5.28		0.874		0.0134						4.26		0.791		0.0112

				6.29		0.963		0.0209						6.3		0.96		0.0151						5.29		0.882		0.012

				7.32		1.043		0.0214						7.31		1.041		0.0162

				8.34		1.126		0.0225						8.34		1.109		0.0187

				9.36		1.198		0.0259						9.34		1.147		0.0216

				10.36		1.213		0.0299						10.34		1.163		0.0271

				11.35		1.21		0.0383						11.35		1.168		0.0349

														12.34		1.17		0.0427

														13.36		1.166		0.0539

														14.35		1.148		0.0724

		Eppler 193		alpha		CL		CD						alpha		CL		CD						alpha		CL		CD

		RE=100300		-2.93		0.069		0.0192				RE=204200		-3.94		-0.106		0.0148				RE=303100		-2.92		-0.006		0.0115

				-0.87		0.262		0.018						-2.95		-0.017		0.0129						-1.89		0.097		0.0107

				0.15		0.364		0.0179						-1.89		0.085		0.0123						-0.88		0.198		0.0097

				2.2		0.555		0.0206						-0.88		0.179		0.0106						0.15		0.315		0.0085

				4.24		0.745		0.0231						0.15		0.298		0.01						1.16		0.416		0.0088

				6.29		0.944		0.0228						1.18		0.401		0.0107						2.19		0.514		0.0092

				7.32		1.045		0.0219						2.19		0.505		0.0112						3.2		0.616		0.0097

				8.33		1.133		0.0209						3.22		0.608		0.0122						4.24		0.715		0.0107

				9.35		1.21		0.0227						4.24		0.706		0.0127						5.25		0.811		0.0112

				10.35		1.238		0.0232						5.26		0.803		0.0134

														6.28		0.898		0.0133

														7.31		0.98		0.0147

														8.31		1.04		0.0177

														9.31		1.081		0.0221

														10.33		1.103		0.0282

														11.34		1.104		0.0326

														12.33		1.1		0.0382

		Selig/Donovan 7062		alpha		CL		CD						alpha		CL		CD

		RE=102600										RE=207600		-6.94		-0.197		0.0222				RE=305800		alpha		CL		CD

				-5.93		-0.094		0.0264						-5.95		-0.11		0.0181						-7		-0.201		0.0179

				-4.91		0.02		0.0231						-4.91		-0.014		0.0151						-6		-0.117		0.0152

				-3.9		0.109		0.0219						-3.9		0.084		0.0145						-4.98		-0.02		0.0133

				-2.86		0.195		0.0189						-2.86		0.188		0.0129						-3.9		0.09		0.0125

				-1.85		0.277		0.0199						-1.85		0.292		0.0121						-2.92		0.188		0.0115

				-0.83		0.369		0.0206						-0.84		0.394		0.0117						-1.87		0.293		0.0106

				0.2		0.477		0.0183						0.2		0.497		0.0113						-0.82		0.398		0.0101

				1.22		0.577		0.0197						1.22		0.607		0.0115						0.21		0.502		0.0102

				2.24		0.678		0.0212						2.24		0.714		0.0123						1.22		0.605		0.0099

				3.26		0.771		0.0238						3.27		0.817		0.013						2.25		0.712		0.0103

				4.27		0.864		0.0204						4.29		0.917		0.0139						3.27		0.812		0.0115

				6.32		1.037		0.0248						5.31		1.012		0.0155						4.28		0.906		0.0124

				7.33		1.118		0.0277						6.34		1.106		0.0171						5.31		0.997		0.0139

				8.35		1.195		0.0297						7.36		1.196		0.0191						6.31		1.084		0.0154

				9.37		1.259		0.0372						8.37		1.278		0.0207						7.33		1.168		0.0162

				10.38		1.314		0.0429						9.39		1.353		0.0227						8.37		1.249		0.0181

				11.28		0.87		0.1586						10.41		1.417		0.0261						9.38		1.323		0.0201

				12.26		0.708		0.2118						11.41		1.47		0.0298						10.39		1.388		0.0231

				13.26		0.716		0.2228						12.42		1.504		0.04						11.4		1.442		0.027

														13.42		1.527		0.0525

														14.43		1.538		0.0602

		DAE-51		alpha		CL		CD						alpha		CL		CD						alpha		CL		CD

		RE=101400		-2.9		0.116		0.0224				RE=203200		-2.92		0.235		0.014				RE=310400		-2.88		0.232		0.0118

				-1.87		0.233		0.0205						-1.86		0.336		0.0121						-1.84		0.34		0.0104

				-0.84		0.346		0.0197						-0.83		0.427		0.009						-0.82		0.438		0.0081

				0.18		0.448		0.0175						0.17		0.529		0.0099						0.17		0.542		0.0078

				1.22		0.546		0.0172						1.21		0.637		0.0099						1.22		0.648		0.0085

				2.22		0.644		0.019						2.23		0.74		0.0109						2.22		0.748		0.0091

				3.25		0.742		0.0191						3.27		0.841		0.0119						3.26		0.844		0.0101

				4.25		0.834		0.0196						4.26		0.934		0.0127						4.24		0.929		0.0108

				5.29		0.922		0.0198						5.3		1.015		0.0141						5.18		0.991		0.0132

				6.3		1.004		0.0191						6.31		1.064		0.0184						6.38		1.043		0.0181

				7.33		1.065		0.0233						7.31		1.102		0.0239						7.31		1.092		0.023

				8.32		1.12		0.0311						8.33		1.138		0.0294						8.33		1.133		0.0272

				9.33		1.145		0.0352						9.35		1.166		0.0372						9.34		1.159		0.0344

				10.33		1.166		0.039						10.33		1.184		0.0458						10.34		1.174		0.0474

														11.34		1.186		0.0651

		Theoretical

		S/D 7062										S/D 7062										S/D 7062										Clark Y										Clarky @ 279419										Clark Y										Clark Y

		RE=279419										RE=232849										RE=167651										RE=279419																				RE=232849										RE=167651

		Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd

		-6		0.01691		-0.093		0.02152				-6		-0.184		-0.096		0.866				-6		-0.184		-0.096		0.0222				-6										-6										-6										-6		-0.3838		-0.068		0.03969
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		Reynold Number Calculation

		rho		0.002308		0.002308		0.002308		0.002308		0.002308		0.002308		0.002308		0.002308		0.002308		0.002308

		U (ft/s)		15		16		17		18		20		22		23		25		28		30

		c (ft)		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5

		mu		0.0000003717		0.0000003717		0.0000003717		0.0000003717		0.0000003717		0.0000003717		0.0000003717		0.0000003717		0.0000003717		0.0000003717

		Reynolds Number		139709.443099274		149023.405972559		158337.368845843		167651.331719128		186279.257465698		204907.183212268		214221.146085553		232849.071832123		260790.960451977		279418.886198547

		Airfoil		Clark Y		Epler 193		Selig7062		DAE-51

		Clo

		Clalpha

		alpha

		Clequil

		deltaequil

		Cdo

		k		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328

		CL		0		0		0		0		0		0		0		0		0		0

		Clmax

		e		0.667		0.667		0.667		0.667		0.667		0.667		0.667		0.667		0.667		0.667

		AR		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2

		CD		0		0		0		0		0		0		0		0		0		0

		stall angle

		Clark Y		alpha		CL		CD						alpha		CL		CD						alpha		CL		CD

		RE=102600		-3.94		-0.137		0.0228				RE=203800		-3.96		-0.011		0.0143				RE=301200		-4.93		-0.098		0.0136

				-2.92		0.002		0.0208						-2.9		0.086		0.0128						-3.91		-0.007		0.012

				-1.87		0.137		0.0198						-1.91		0.176		0.012						-2.9		0.088		0.011

				-0.85		0.287		0.0189						-0.85		0.272		0.0097						-1.87		0.188		0.0103

				0.17		0.399		0.0192						0.17		0.399		0.0098						-0.86		0.283		0.0092

				1.2		0.501		0.0179						1.19		0.496		0.0098						0.16		0.407		0.0084

				2.21		0.595		0.0184						2.22		0.596		0.0104						1.2		0.51		0.0087

				3.25		0.691		0.0179						3.24		0.691		0.0114						2.23		0.605		0.0095

				4.25		0.782		0.0186						4.27		0.788		0.0124						3.24		0.699		0.0101

				5.28		0.876		0.019						5.28		0.874		0.0134						4.26		0.791		0.0112

				6.29		0.963		0.0209						6.3		0.96		0.0151						5.29		0.882		0.012

				7.32		1.043		0.0214						7.31		1.041		0.0162

				8.34		1.126		0.0225						8.34		1.109		0.0187

				9.36		1.198		0.0259						9.34		1.147		0.0216

				10.36		1.213		0.0299						10.34		1.163		0.0271

				11.35		1.21		0.0383						11.35		1.168		0.0349

														12.34		1.17		0.0427

														13.36		1.166		0.0539

														14.35		1.148		0.0724

		Eppler 193		alpha		CL		CD						alpha		CL		CD						alpha		CL		CD

		RE=100300		-2.93		0.069		0.0192				RE=204200		-3.94		-0.106		0.0148				RE=303100		-2.92		-0.006		0.0115

				-0.87		0.262		0.018						-2.95		-0.017		0.0129						-1.89		0.097		0.0107

				0.15		0.364		0.0179						-1.89		0.085		0.0123						-0.88		0.198		0.0097

				2.2		0.555		0.0206						-0.88		0.179		0.0106						0.15		0.315		0.0085

				4.24		0.745		0.0231						0.15		0.298		0.01						1.16		0.416		0.0088

				6.29		0.944		0.0228						1.18		0.401		0.0107						2.19		0.514		0.0092

				7.32		1.045		0.0219						2.19		0.505		0.0112						3.2		0.616		0.0097

				8.33		1.133		0.0209						3.22		0.608		0.0122						4.24		0.715		0.0107

				9.35		1.21		0.0227						4.24		0.706		0.0127						5.25		0.811		0.0112

				10.35		1.238		0.0232						5.26		0.803		0.0134

														6.28		0.898		0.0133

														7.31		0.98		0.0147

														8.31		1.04		0.0177

														9.31		1.081		0.0221

														10.33		1.103		0.0282

														11.34		1.104		0.0326

														12.33		1.1		0.0382

		Selig/Donovan 7062		alpha		CL		CD						alpha		CL		CD

		RE=102600										RE=207600		-6.94		-0.197		0.0222				RE=305800		alpha		CL		CD

				-5.93		-0.094		0.0264						-5.95		-0.11		0.0181						-7		-0.201		0.0179

				-4.91		0.02		0.0231						-4.91		-0.014		0.0151						-6		-0.117		0.0152

				-3.9		0.109		0.0219						-3.9		0.084		0.0145						-4.98		-0.02		0.0133

				-2.86		0.195		0.0189						-2.86		0.188		0.0129						-3.9		0.09		0.0125

				-1.85		0.277		0.0199						-1.85		0.292		0.0121						-2.92		0.188		0.0115

				-0.83		0.369		0.0206						-0.84		0.394		0.0117						-1.87		0.293		0.0106

				0.2		0.477		0.0183						0.2		0.497		0.0113						-0.82		0.398		0.0101

				1.22		0.577		0.0197						1.22		0.607		0.0115						0.21		0.502		0.0102

				2.24		0.678		0.0212						2.24		0.714		0.0123						1.22		0.605		0.0099

				3.26		0.771		0.0238						3.27		0.817		0.013						2.25		0.712		0.0103

				4.27		0.864		0.0204						4.29		0.917		0.0139						3.27		0.812		0.0115

				6.32		1.037		0.0248						5.31		1.012		0.0155						4.28		0.906		0.0124

				7.33		1.118		0.0277						6.34		1.106		0.0171						5.31		0.997		0.0139

				8.35		1.195		0.0297						7.36		1.196		0.0191						6.31		1.084		0.0154

				9.37		1.259		0.0372						8.37		1.278		0.0207						7.33		1.168		0.0162

				10.38		1.314		0.0429						9.39		1.353		0.0227						8.37		1.249		0.0181

				11.28		0.87		0.1586						10.41		1.417		0.0261						9.38		1.323		0.0201

				12.26		0.708		0.2118						11.41		1.47		0.0298						10.39		1.388		0.0231

				13.26		0.716		0.2228						12.42		1.504		0.04						11.4		1.442		0.027

														13.42		1.527		0.0525

														14.43		1.538		0.0602

		DAE-51		alpha		CL		CD						alpha		CL		CD						alpha		CL		CD

		RE=101400		-2.9		0.116		0.0224				RE=203200		-2.92		0.235		0.014				RE=310400		-2.88		0.232		0.0118

				-1.87		0.233		0.0205						-1.86		0.336		0.0121						-1.84		0.34		0.0104

				-0.84		0.346		0.0197						-0.83		0.427		0.009						-0.82		0.438		0.0081

				0.18		0.448		0.0175						0.17		0.529		0.0099						0.17		0.542		0.0078

				1.22		0.546		0.0172						1.21		0.637		0.0099						1.22		0.648		0.0085

				2.22		0.644		0.019						2.23		0.74		0.0109						2.22		0.748		0.0091

				3.25		0.742		0.0191						3.27		0.841		0.0119						3.26		0.844		0.0101

				4.25		0.834		0.0196						4.26		0.934		0.0127						4.24		0.929		0.0108

				5.29		0.922		0.0198						5.3		1.015		0.0141						5.18		0.991		0.0132

				6.3		1.004		0.0191						6.31		1.064		0.0184						6.38		1.043		0.0181

				7.33		1.065		0.0233						7.31		1.102		0.0239						7.31		1.092		0.023

				8.32		1.12		0.0311						8.33		1.138		0.0294						8.33		1.133		0.0272

				9.33		1.145		0.0352						9.35		1.166		0.0372						9.34		1.159		0.0344

				10.33		1.166		0.039						10.33		1.184		0.0458						10.34		1.174		0.0474

														11.34		1.186		0.0651

		Theoretical

		S/D 7062										S/D 7062										S/D 7062										Clark Y										Clarky @ 279419										Clark Y										Clark Y

		RE=279419										RE=232849										RE=167651										RE=279419																				RE=232849										RE=167651

		Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd

		-6		0.01691		-0.093		0.02152				-6		-0.184		-0.096		0.866				-6		-0.184		-0.096		0.0222				-6										-6										-6										-6		-0.3838		-0.068		0.03969

		-4		0.0186		-0.089		0.01433				-4		0.0219		-0.091		0.788				-4		0.0219		-0.091		0.01539				-4		-0.0291		-0.093		0.01589				-4		-0.0291		-0.093		0.01589				-4		-0.0337		-0.094		0.01682				-4		-0.1041		-0.083		0.02253

		-2		0.2335		-0.087		0.01047				-2		0.2334		-0.088		0.713				-2		0.2334		-0.088		0.01125				-2		0.1808		-0.089		0.01086				-2		0.1808		-0.089		0.01086				-2		0.1823		-0.09		0.01183				-2		0.1679		-0.092		0.01475

		0		0.4461		-0.083		0.00987				0		0.4405		-0.081		0.1069				0		0.4405		-0.081		0.01069				0		0.4438		-0.094		0.00849				0		0.4438		-0.094		0.00849				0		0.4441		-0.095		0.00939				0		0.4453		-0.097		0.01163

		2		0.5728		-0.081		0.01017				2		0.6721		-0.081		0.01103				2		0.6721		-0.081		0.01103				2		0.6432		-0.089		0.00896				2		0.6432		-0.089		0.00896				2		0.6432		-0.089		0.00981				2		0.6391		-0.09		0.01187

		4		0.8885		-0.08		0.01188				4		0.8872		-0.08		0.01255				4		0.8872		-0.08		0.01255				4		0.836		-0.082		0.01008				4		0.836		-0.082		0.01008				4		0.8358		-0.082		0.01082				4		0.8348		-0.082		0.0126

		6		1.0992		-0.077		0.01361				6		1.0915		-0.077		0.01471				6		1.0915		-0.077		0.01471				6		1.0179		-0.074		0.01271				6		1.0179		-0.074		0.0121				6		1.018		-0.074		0.01343				6		1.0195		-0.075		0.01509

		8		1.2819		-0.072		0.01631				8		1.293		-0.071		0.01746				8		1.2793		-0.071		0.01746				8		1.2023		-0.068		0.01549				8		1.2023		-0.068		0.01549				8		1.2007		-0.068		0.01651				8		1.2035		-0.068		0.01853

		10		1.4403		-0.053		0.01997				10		1.4397		-0.063		0.02135				10		1.4397		-0.069		0.02135				10		1.3401		-0.056		0.02				10		1.3401		-0.056		0.02				10		1.3365		-0.055		0.02069				10		1.3322		-0.054		0.02241
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		0.51		0.616		0.398		0.844		1.0992		1.2023		1.2004

		0.605		0.715		0.502		0.929		1.2819		1.3401

		0.699		0.811		0.605		0.991		1.4403		1.4151

		0.791				0.712		1.043		1.548		1.3954

		0.882				0.812		1.092		1.6		1.3256
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		Reynold Number Calculation

		rho		0.002308		0.002308		0.002308		0.002308		0.002308		0.002308		0.002308		0.002308		0.002308		0.002308

		U (ft/s)		15		16		17		18		20		22		23		25		28		30

		c (ft)		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5		1.5

		mu		0.0000003717		0.0000003717		0.0000003717		0.0000003717		0.0000003717		0.0000003717		0.0000003717		0.0000003717		0.0000003717		0.0000003717

		Reynolds Number		139709.443099274		149023.405972559		158337.368845843		167651.331719128		186279.257465698		204907.183212268		214221.146085553		232849.071832123		260790.960451977		279418.886198547

		Airfoil		Clark Y		Epler 193		Selig7062		DAE-51

		Clo

		Clalpha

		alpha

		Clequil

		deltaequil

		Cdo

		k		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328

		CL		0		0		0		0		0		0		0		0		0		0

		Clmax

		e		0.667		0.667		0.667		0.667		0.667		0.667		0.667		0.667		0.667		0.667

		AR		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2

		CD		0		0		0		0		0		0		0		0		0		0

		stall angle

		Clark Y		alpha		CL		CD						alpha		CL		CD						alpha		CL		CD

		RE=102600		-3.94		-0.137		0.0228				RE=203800		-3.96		-0.011		0.0143				RE=301200		-4.93		-0.098		0.0136

				-2.92		0.002		0.0208						-2.9		0.086		0.0128						-3.91		-0.007		0.012

				-1.87		0.137		0.0198						-1.91		0.176		0.012						-2.9		0.088		0.011

				-0.85		0.287		0.0189						-0.85		0.272		0.0097						-1.87		0.188		0.0103

				0.17		0.399		0.0192						0.17		0.399		0.0098						-0.86		0.283		0.0092

				1.2		0.501		0.0179						1.19		0.496		0.0098						0.16		0.407		0.0084

				2.21		0.595		0.0184						2.22		0.596		0.0104						1.2		0.51		0.0087

				3.25		0.691		0.0179						3.24		0.691		0.0114						2.23		0.605		0.0095

				4.25		0.782		0.0186						4.27		0.788		0.0124						3.24		0.699		0.0101

				5.28		0.876		0.019						5.28		0.874		0.0134						4.26		0.791		0.0112

				6.29		0.963		0.0209						6.3		0.96		0.0151						5.29		0.882		0.012

				7.32		1.043		0.0214						7.31		1.041		0.0162

				8.34		1.126		0.0225						8.34		1.109		0.0187

				9.36		1.198		0.0259						9.34		1.147		0.0216

				10.36		1.213		0.0299						10.34		1.163		0.0271

				11.35		1.21		0.0383						11.35		1.168		0.0349

														12.34		1.17		0.0427

														13.36		1.166		0.0539

														14.35		1.148		0.0724

		Eppler 193		alpha		CL		CD						alpha		CL		CD						alpha		CL		CD

		RE=100300		-2.93		0.069		0.0192				RE=204200		-3.94		-0.106		0.0148				RE=303100		-2.92		-0.006		0.0115

				-0.87		0.262		0.018						-2.95		-0.017		0.0129						-1.89		0.097		0.0107

				0.15		0.364		0.0179						-1.89		0.085		0.0123						-0.88		0.198		0.0097

				2.2		0.555		0.0206						-0.88		0.179		0.0106						0.15		0.315		0.0085

				4.24		0.745		0.0231						0.15		0.298		0.01						1.16		0.416		0.0088

				6.29		0.944		0.0228						1.18		0.401		0.0107						2.19		0.514		0.0092

				7.32		1.045		0.0219						2.19		0.505		0.0112						3.2		0.616		0.0097

				8.33		1.133		0.0209						3.22		0.608		0.0122						4.24		0.715		0.0107

				9.35		1.21		0.0227						4.24		0.706		0.0127						5.25		0.811		0.0112

				10.35		1.238		0.0232						5.26		0.803		0.0134

														6.28		0.898		0.0133

														7.31		0.98		0.0147

														8.31		1.04		0.0177

														9.31		1.081		0.0221

														10.33		1.103		0.0282

														11.34		1.104		0.0326

														12.33		1.1		0.0382

		Selig/Donovan 7062		alpha		CL		CD						alpha		CL		CD

		RE=102600										RE=207600		-6.94		-0.197		0.0222				RE=305800		alpha		CL		CD

				-5.93		-0.094		0.0264						-5.95		-0.11		0.0181						-7		-0.201		0.0179

				-4.91		0.02		0.0231						-4.91		-0.014		0.0151						-6		-0.117		0.0152

				-3.9		0.109		0.0219						-3.9		0.084		0.0145						-4.98		-0.02		0.0133

				-2.86		0.195		0.0189						-2.86		0.188		0.0129						-3.9		0.09		0.0125

				-1.85		0.277		0.0199						-1.85		0.292		0.0121						-2.92		0.188		0.0115

				-0.83		0.369		0.0206						-0.84		0.394		0.0117						-1.87		0.293		0.0106

				0.2		0.477		0.0183						0.2		0.497		0.0113						-0.82		0.398		0.0101

				1.22		0.577		0.0197						1.22		0.607		0.0115						0.21		0.502		0.0102

				2.24		0.678		0.0212						2.24		0.714		0.0123						1.22		0.605		0.0099

				3.26		0.771		0.0238						3.27		0.817		0.013						2.25		0.712		0.0103

				4.27		0.864		0.0204						4.29		0.917		0.0139						3.27		0.812		0.0115

				6.32		1.037		0.0248						5.31		1.012		0.0155						4.28		0.906		0.0124

				7.33		1.118		0.0277						6.34		1.106		0.0171						5.31		0.997		0.0139

				8.35		1.195		0.0297						7.36		1.196		0.0191						6.31		1.084		0.0154

				9.37		1.259		0.0372						8.37		1.278		0.0207						7.33		1.168		0.0162

				10.38		1.314		0.0429						9.39		1.353		0.0227						8.37		1.249		0.0181

				11.28		0.87		0.1586						10.41		1.417		0.0261						9.38		1.323		0.0201

				12.26		0.708		0.2118						11.41		1.47		0.0298						10.39		1.388		0.0231

				13.26		0.716		0.2228						12.42		1.504		0.04						11.4		1.442		0.027

														13.42		1.527		0.0525

														14.43		1.538		0.0602

		DAE-51		alpha		CL		CD						alpha		CL		CD						alpha		CL		CD

		RE=101400		-2.9		0.116		0.0224				RE=203200		-2.92		0.235		0.014				RE=310400		-2.88		0.232		0.0118

				-1.87		0.233		0.0205						-1.86		0.336		0.0121						-1.84		0.34		0.0104

				-0.84		0.346		0.0197						-0.83		0.427		0.009						-0.82		0.438		0.0081

				0.18		0.448		0.0175						0.17		0.529		0.0099						0.17		0.542		0.0078

				1.22		0.546		0.0172						1.21		0.637		0.0099						1.22		0.648		0.0085

				2.22		0.644		0.019						2.23		0.74		0.0109						2.22		0.748		0.0091

				3.25		0.742		0.0191						3.27		0.841		0.0119						3.26		0.844		0.0101

				4.25		0.834		0.0196						4.26		0.934		0.0127						4.24		0.929		0.0108

				5.29		0.922		0.0198						5.3		1.015		0.0141						5.18		0.991		0.0132

				6.3		1.004		0.0191						6.31		1.064		0.0184						6.38		1.043		0.0181

				7.33		1.065		0.0233						7.31		1.102		0.0239						7.31		1.092		0.023

				8.32		1.12		0.0311						8.33		1.138		0.0294						8.33		1.133		0.0272

				9.33		1.145		0.0352						9.35		1.166		0.0372						9.34		1.159		0.0344

				10.33		1.166		0.039						10.33		1.184		0.0458						10.34		1.174		0.0474

														11.34		1.186		0.0651

		Theoretical

		S/D 7062										S/D 7062										S/D 7062										Clark Y										Clarky @ 279419										Clark Y										Clark Y

		RE=279419										RE=232849										RE=167651										RE=279419																				RE=232849										RE=167651

		Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd

		-6		0.01691		-0.093		0.02152				-6		-0.184		-0.096		0.866				-6		-0.184		-0.096		0.0222				-6										-6										-6										-6		-0.3838		-0.068		0.03969

		-4		0.0186		-0.089		0.01433				-4		0.0219		-0.091		0.788				-4		0.0219		-0.091		0.01539				-4		-0.0291		-0.093		0.01589				-4		-0.0291		-0.093		0.01589				-4		-0.0337		-0.094		0.01682				-4		-0.1041		-0.083		0.02253

		-2		0.2335		-0.087		0.01047				-2		0.2334		-0.088		0.713				-2		0.2334		-0.088		0.01125				-2		0.1808		-0.089		0.01086				-2		0.1808		-0.089		0.01086				-2		0.1823		-0.09		0.01183				-2		0.1679		-0.092		0.01475

		0		0.4461		-0.083		0.00987				0		0.4405		-0.081		0.1069				0		0.4405		-0.081		0.01069				0		0.4438		-0.094		0.00849				0		0.4438		-0.094		0.00849				0		0.4441		-0.095		0.00939				0		0.4453		-0.097		0.01163

		2		0.5728		-0.081		0.01017				2		0.6721		-0.081		0.01103				2		0.6721		-0.081		0.01103				2		0.6432		-0.089		0.00896				2		0.6432		-0.089		0.00896				2		0.6432		-0.089		0.00981				2		0.6391		-0.09		0.01187

		4		0.8885		-0.08		0.01188				4		0.8872		-0.08		0.01255				4		0.8872		-0.08		0.01255				4		0.836		-0.082		0.01008				4		0.836		-0.082		0.01008				4		0.8358		-0.082		0.01082				4		0.8348		-0.082		0.0126

		6		1.0992		-0.077		0.01361				6		1.0915		-0.077		0.01471				6		1.0915		-0.077		0.01471				6		1.0179		-0.074		0.01271				6		1.0179		-0.074		0.0121				6		1.018		-0.074		0.01343				6		1.0195		-0.075		0.01509

		8		1.2819		-0.072		0.01631				8		1.293		-0.071		0.01746				8		1.2793		-0.071		0.01746				8		1.2023		-0.068		0.01549				8		1.2023		-0.068		0.01549				8		1.2007		-0.068		0.01651				8		1.2035		-0.068		0.01853

		10		1.4403		-0.053		0.01997				10		1.4397		-0.063		0.02135				10		1.4397		-0.069		0.02135				10		1.3401		-0.056		0.02				10		1.3401		-0.056		0.02				10		1.3365		-0.055		0.02069				10		1.3322		-0.054		0.02241

		12		1.548		-0.051		0.02583				12		1.5445		-0.05		0.02714				12		1.5445		-0.05		0.02741				12		1.4151		-0.04		0.0287				12		1.4151		-0.04		0.0287				12		1.413		-0.039		0.02919				12		1.3997		-0.037		0.03128

		14		1.6		-0.04		0.03649				14		1.5981		-0.039		0.03756				14		1.5981		-0.039		0.03756				14		1.3954		-0.027		0.04792				14		1.3954		-0.027		0.04791				14		1.3871		-0.027		0.04905				14		1.3628		-0.025		0.05221

		16		1.6035		-0.035		0.05354				16		1.6032		-0.034		0.05482				16		1.6032		-0.034		0.05482				16		1.3256		-0.029		0.07863				16		1.03256		-0.029		0.07863				16		1.324		-0.029		0.07962				16		1.3141		-0.027		0.0801

		18		1.5858		-0.04		0.8065				18		1.5746		-0.037		0.0791				18		1.5746		-0.037		-0.0791				18		1.2999		-0.039		0.11018				18										18										18

		DAE-51										DAE-51										DAE-51

		RE=167651										RE=232849										RE=279419

		Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd

		-4		0.0226		-0.113		0.02479				-4		0.0544		-0.115		0.02052				0		0.4742		-0.105		0.0085

		-2		0.2753		-0.118		0.01509				-2		0.2692		-0.112		0.0127				2		0.6971		-0.104		0.00884

		0		0.4854		-0.112		0.01227				0		0.477		-0.107		0.00961				4		0.9162		-0.102		0.00955

		2		0.6991		-0.108		0.01261				2		0.6978		-0.105		0.0099				6		1.1232		-0.099		0.01134

		4		0.915		-0.104		0.01279				4		0.9155		-0.103		0.01048				8		1.2843		-0.091		0.01733

		6		1.1203		-0.099		0.01385				6		1.1221		-0.099		0.01206				10		1.3669		-0.073		0.02815

		8		1.2789		-0.089		0.01878				8		1.282		-0.09		0.01779				12		1.4409		-0.058		0.04233

		10		1.3402		-0.068		0.03256				10		1.3556		-0.071		0.02956				14		1.4791		-0.047		0.06536

		12		0.8318		-0.002		0.02787				12		1.4384		-0.057		0.04426				16		1.3977		-0.049		0.10005

												14		1.5194		-0.05		0.07675				18		1.2004		-0.099		0.17751
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		Reynolds Number		139709.443099274		149023.405972559		158337.368845843		167651.331719128		186279.257465698		204907.183212268		214221.146085553		232849.071832123		260790.960451977		279418.886198547

		Airfoil		Clark Y		Epler 193		Selig7062		DAE-51

		Clo

		Clalpha

		alpha

		Clequil

		deltaequil

		Cdo

		k		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328		0.2170310328

		CL		0		0		0		0		0		0		0		0		0		0

		Clmax

		e		0.667		0.667		0.667		0.667		0.667		0.667		0.667		0.667		0.667		0.667

		AR		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2		2.2

		CD		0		0		0		0		0		0		0		0		0		0

		stall angle

		Clark Y		alpha		CL		CD						alpha		CL		CD						alpha		CL		CD

		RE=102600		-3.94		-0.137		0.0228				RE=203800		-3.96		-0.011		0.0143				RE=301200		-4.93		-0.098		0.0136

				-2.92		0.002		0.0208						-2.9		0.086		0.0128						-3.91		-0.007		0.012

				-1.87		0.137		0.0198						-1.91		0.176		0.012						-2.9		0.088		0.011

				-0.85		0.287		0.0189						-0.85		0.272		0.0097						-1.87		0.188		0.0103

				0.17		0.399		0.0192						0.17		0.399		0.0098						-0.86		0.283		0.0092

				1.2		0.501		0.0179						1.19		0.496		0.0098						0.16		0.407		0.0084

				2.21		0.595		0.0184						2.22		0.596		0.0104						1.2		0.51		0.0087

				3.25		0.691		0.0179						3.24		0.691		0.0114						2.23		0.605		0.0095

				4.25		0.782		0.0186						4.27		0.788		0.0124						3.24		0.699		0.0101

				5.28		0.876		0.019						5.28		0.874		0.0134						4.26		0.791		0.0112

				6.29		0.963		0.0209						6.3		0.96		0.0151						5.29		0.882		0.012

				7.32		1.043		0.0214						7.31		1.041		0.0162

				8.34		1.126		0.0225						8.34		1.109		0.0187

				9.36		1.198		0.0259						9.34		1.147		0.0216

				10.36		1.213		0.0299						10.34		1.163		0.0271

				11.35		1.21		0.0383						11.35		1.168		0.0349

														12.34		1.17		0.0427

														13.36		1.166		0.0539

														14.35		1.148		0.0724

		Eppler 193		alpha		CL		CD						alpha		CL		CD						alpha		CL		CD

		RE=100300		-2.93		0.069		0.0192				RE=204200		-3.94		-0.106		0.0148				RE=303100		-2.92		-0.006		0.0115

				-0.87		0.262		0.018						-2.95		-0.017		0.0129						-1.89		0.097		0.0107

				0.15		0.364		0.0179						-1.89		0.085		0.0123						-0.88		0.198		0.0097

				2.2		0.555		0.0206						-0.88		0.179		0.0106						0.15		0.315		0.0085

				4.24		0.745		0.0231						0.15		0.298		0.01						1.16		0.416		0.0088

				6.29		0.944		0.0228						1.18		0.401		0.0107						2.19		0.514		0.0092

				7.32		1.045		0.0219						2.19		0.505		0.0112						3.2		0.616		0.0097

				8.33		1.133		0.0209						3.22		0.608		0.0122						4.24		0.715		0.0107

				9.35		1.21		0.0227						4.24		0.706		0.0127						5.25		0.811		0.0112

				10.35		1.238		0.0232						5.26		0.803		0.0134

														6.28		0.898		0.0133

														7.31		0.98		0.0147

														8.31		1.04		0.0177

														9.31		1.081		0.0221

														10.33		1.103		0.0282

														11.34		1.104		0.0326

														12.33		1.1		0.0382

		Selig/Donovan 7062		alpha		CL		CD						alpha		CL		CD

		RE=102600										RE=207600		-6.94		-0.197		0.0222				RE=305800		alpha		CL		CD

				-5.93		-0.094		0.0264						-5.95		-0.11		0.0181						-7		-0.201		0.0179

				-4.91		0.02		0.0231						-4.91		-0.014		0.0151						-6		-0.117		0.0152

				-3.9		0.109		0.0219						-3.9		0.084		0.0145						-4.98		-0.02		0.0133

				-2.86		0.195		0.0189						-2.86		0.188		0.0129						-3.9		0.09		0.0125

				-1.85		0.277		0.0199						-1.85		0.292		0.0121						-2.92		0.188		0.0115

				-0.83		0.369		0.0206						-0.84		0.394		0.0117						-1.87		0.293		0.0106

				0.2		0.477		0.0183						0.2		0.497		0.0113						-0.82		0.398		0.0101

				1.22		0.577		0.0197						1.22		0.607		0.0115						0.21		0.502		0.0102

				2.24		0.678		0.0212						2.24		0.714		0.0123						1.22		0.605		0.0099

				3.26		0.771		0.0238						3.27		0.817		0.013						2.25		0.712		0.0103

				4.27		0.864		0.0204						4.29		0.917		0.0139						3.27		0.812		0.0115

				6.32		1.037		0.0248						5.31		1.012		0.0155						4.28		0.906		0.0124

				7.33		1.118		0.0277						6.34		1.106		0.0171						5.31		0.997		0.0139

				8.35		1.195		0.0297						7.36		1.196		0.0191						6.31		1.084		0.0154

				9.37		1.259		0.0372						8.37		1.278		0.0207						7.33		1.168		0.0162

				10.38		1.314		0.0429						9.39		1.353		0.0227						8.37		1.249		0.0181

				11.28		0.87		0.1586						10.41		1.417		0.0261						9.38		1.323		0.0201

				12.26		0.708		0.2118						11.41		1.47		0.0298						10.39		1.388		0.0231

				13.26		0.716		0.2228						12.42		1.504		0.04						11.4		1.442		0.027

														13.42		1.527		0.0525

														14.43		1.538		0.0602

		DAE-51		alpha		CL		CD						alpha		CL		CD						alpha		CL		CD

		RE=101400		-2.9		0.116		0.0224				RE=203200		-2.92		0.235		0.014				RE=310400		-2.88		0.232		0.0118

				-1.87		0.233		0.0205						-1.86		0.336		0.0121						-1.84		0.34		0.0104

				-0.84		0.346		0.0197						-0.83		0.427		0.009						-0.82		0.438		0.0081

				0.18		0.448		0.0175						0.17		0.529		0.0099						0.17		0.542		0.0078

				1.22		0.546		0.0172						1.21		0.637		0.0099						1.22		0.648		0.0085

				2.22		0.644		0.019						2.23		0.74		0.0109						2.22		0.748		0.0091

				3.25		0.742		0.0191						3.27		0.841		0.0119						3.26		0.844		0.0101

				4.25		0.834		0.0196						4.26		0.934		0.0127						4.24		0.929		0.0108

				5.29		0.922		0.0198						5.3		1.015		0.0141						5.18		0.991		0.0132

				6.3		1.004		0.0191						6.31		1.064		0.0184						6.38		1.043		0.0181

				7.33		1.065		0.0233						7.31		1.102		0.0239						7.31		1.092		0.023

				8.32		1.12		0.0311						8.33		1.138		0.0294						8.33		1.133		0.0272

				9.33		1.145		0.0352						9.35		1.166		0.0372						9.34		1.159		0.0344

				10.33		1.166		0.039						10.33		1.184		0.0458						10.34		1.174		0.0474

														11.34		1.186		0.0651

		Theoretical

		S/D 7062										S/D 7062										S/D 7062										Clark Y										Clarky @ 279419										Clark Y										Clark Y

		RE=279419										RE=232849										RE=167651										RE=279419																				RE=232849										RE=167651

		Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd

		-6		0.01691		-0.093		0.02152				-6		-0.184		-0.096		0.866				-6		-0.184		-0.096		0.0222				-6										-6										-6										-6		-0.3838		-0.068		0.03969

		-4		0.0186		-0.089		0.01433				-4		0.0219		-0.091		0.788				-4		0.0219		-0.091		0.01539				-4		-0.0291		-0.093		0.01589				-4		-0.0291		-0.093		0.01589				-4		-0.0337		-0.094		0.01682				-4		-0.1041		-0.083		0.02253

		-2		0.2335		-0.087		0.01047				-2		0.2334		-0.088		0.713				-2		0.2334		-0.088		0.01125				-2		0.1808		-0.089		0.01086				-2		0.1808		-0.089		0.01086				-2		0.1823		-0.09		0.01183				-2		0.1679		-0.092		0.01475

		0		0.4461		-0.083		0.00987				0		0.4405		-0.081		0.1069				0		0.4405		-0.081		0.01069				0		0.4438		-0.094		0.00849				0		0.4438		-0.094		0.00849				0		0.4441		-0.095		0.00939				0		0.4453		-0.097		0.01163

		2		0.5728		-0.081		0.01017				2		0.6721		-0.081		0.01103				2		0.6721		-0.081		0.01103				2		0.6432		-0.089		0.00896				2		0.6432		-0.089		0.00896				2		0.6432		-0.089		0.00981				2		0.6391		-0.09		0.01187

		4		0.8885		-0.08		0.01188				4		0.8872		-0.08		0.01255				4		0.8872		-0.08		0.01255				4		0.836		-0.082		0.01008				4		0.836		-0.082		0.01008				4		0.8358		-0.082		0.01082				4		0.8348		-0.082		0.0126

		6		1.0992		-0.077		0.01361				6		1.0915		-0.077		0.01471				6		1.0915		-0.077		0.01471				6		1.0179		-0.074		0.01271				6		1.0179		-0.074		0.0121				6		1.018		-0.074		0.01343				6		1.0195		-0.075		0.01509

		8		1.2819		-0.072		0.01631				8		1.293		-0.071		0.01746				8		1.2793		-0.071		0.01746				8		1.2023		-0.068		0.01549				8		1.2023		-0.068		0.01549				8		1.2007		-0.068		0.01651				8		1.2035		-0.068		0.01853

		10		1.4403		-0.053		0.01997				10		1.4397		-0.063		0.02135				10		1.4397		-0.069		0.02135				10		1.3401		-0.056		0.02				10		1.3401		-0.056		0.02				10		1.3365		-0.055		0.02069				10		1.3322		-0.054		0.02241

		12		1.548		-0.051		0.02583				12		1.5445		-0.05		0.02714				12		1.5445		-0.05		0.02741				12		1.4151		-0.04		0.0287				12		1.4151		-0.04		0.0287				12		1.413		-0.039		0.02919				12		1.3997		-0.037		0.03128

		14		1.6		-0.04		0.03649				14		1.5981		-0.039		0.03756				14		1.5981		-0.039		0.03756				14		1.3954		-0.027		0.04792				14		1.3954		-0.027		0.04791				14		1.3871		-0.027		0.04905				14		1.3628		-0.025		0.05221

		16		1.6035		-0.035		0.05354				16		1.6032		-0.034		0.05482				16		1.6032		-0.034		0.05482				16		1.3256		-0.029		0.07863				16		1.03256		-0.029		0.07863				16		1.324		-0.029		0.07962				16		1.3141		-0.027		0.0801

		18		1.5858		-0.04		0.8065				18		1.5746		-0.037		0.0791				18		1.5746		-0.037		-0.0791				18		1.2999		-0.039		0.11018				18										18										18

		DAE-51										DAE-51										DAE-51

		RE=167651										RE=232849										RE=279419

		Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd

		-4		0.0226		-0.113		0.02479				-4		0.0544		-0.115		0.02052				0		0.4742		-0.105		0.0085

		-2		0.2753		-0.118		0.01509				-2		0.2692		-0.112		0.0127				2		0.6971		-0.104		0.00884

		0		0.4854		-0.112		0.01227				0		0.477		-0.107		0.00961				4		0.9162		-0.102		0.00955

		2		0.6991		-0.108		0.01261				2		0.6978		-0.105		0.0099				6		1.1232		-0.099		0.01134

		4		0.915		-0.104		0.01279				4		0.9155		-0.103		0.01048				8		1.2843		-0.091		0.01733

		6		1.1203		-0.099		0.01385				6		1.1221		-0.099		0.01206				10		1.3669		-0.073		0.02815

		8		1.2789		-0.089		0.01878				8		1.282		-0.09		0.01779				12		1.4409		-0.058		0.04233

		10		1.3402		-0.068		0.03256				10		1.3556		-0.071		0.02956				14		1.4791		-0.047		0.06536

		12		0.8318		-0.002		0.02787				12		1.4384		-0.057		0.04426				16		1.3977		-0.049		0.10005

												14		1.5194		-0.05		0.07675				18		1.2004		-0.099		0.17751

												16		1.3831		-0.05		0.11005

		NACA 0009

		RE=150000

		Alpha		Cl		Cd

		-6.04		-0.545		0.0225

		-5.03		-0.465		0.0183

		-4		-0.381		0.015

		-2.99		-0.309		0.0113

		-1.96		-0.224		0.0094

		-0.94		-0.068		0.0084

		0.07		0.036		0.0087

		1.11		0.17		0.0099

		2.15		0.261		0.0097

		3.16		0.347		0.0109

		4.18		0.436		0.0129

		5.21		0.521		0.0149

		6.21		0.601		0.0185

		7.24		0.673		0.0245

		8.24		0.735		0.0339

		9.25		0.772		0.0718
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				4.24		0.745		0.0231						0.15		0.298		0.01						1.16		0.416		0.0088

				6.29		0.944		0.0228						1.18		0.401		0.0107						2.19		0.514		0.0092

				7.32		1.045		0.0219						2.19		0.505		0.0112						3.2		0.616		0.0097

				8.33		1.133		0.0209						3.22		0.608		0.0122						4.24		0.715		0.0107

				9.35		1.21		0.0227						4.24		0.706		0.0127						5.25		0.811		0.0112

				10.35		1.238		0.0232						5.26		0.803		0.0134

														6.28		0.898		0.0133

														7.31		0.98		0.0147

														8.31		1.04		0.0177

														9.31		1.081		0.0221

														10.33		1.103		0.0282

														11.34		1.104		0.0326

														12.33		1.1		0.0382

		Selig/Donovan 7062		alpha		CL		CD						alpha		CL		CD

		RE=102600										RE=207600		-6.94		-0.197		0.0222				RE=305800		alpha		CL		CD

				-5.93		-0.094		0.0264						-5.95		-0.11		0.0181						-7		-0.201		0.0179

				-4.91		0.02		0.0231						-4.91		-0.014		0.0151						-6		-0.117		0.0152

				-3.9		0.109		0.0219						-3.9		0.084		0.0145						-4.98		-0.02		0.0133

				-2.86		0.195		0.0189						-2.86		0.188		0.0129						-3.9		0.09		0.0125

				-1.85		0.277		0.0199						-1.85		0.292		0.0121						-2.92		0.188		0.0115

				-0.83		0.369		0.0206						-0.84		0.394		0.0117						-1.87		0.293		0.0106

				0.2		0.477		0.0183						0.2		0.497		0.0113						-0.82		0.398		0.0101

				1.22		0.577		0.0197						1.22		0.607		0.0115						0.21		0.502		0.0102

				2.24		0.678		0.0212						2.24		0.714		0.0123						1.22		0.605		0.0099

				3.26		0.771		0.0238						3.27		0.817		0.013						2.25		0.712		0.0103

				4.27		0.864		0.0204						4.29		0.917		0.0139						3.27		0.812		0.0115

				6.32		1.037		0.0248						5.31		1.012		0.0155						4.28		0.906		0.0124

				7.33		1.118		0.0277						6.34		1.106		0.0171						5.31		0.997		0.0139

				8.35		1.195		0.0297						7.36		1.196		0.0191						6.31		1.084		0.0154

				9.37		1.259		0.0372						8.37		1.278		0.0207						7.33		1.168		0.0162

				10.38		1.314		0.0429						9.39		1.353		0.0227						8.37		1.249		0.0181

				11.28		0.87		0.1586						10.41		1.417		0.0261						9.38		1.323		0.0201

				12.26		0.708		0.2118						11.41		1.47		0.0298						10.39		1.388		0.0231

				13.26		0.716		0.2228						12.42		1.504		0.04						11.4		1.442		0.027

														13.42		1.527		0.0525

														14.43		1.538		0.0602

		DAE-51		alpha		CL		CD						alpha		CL		CD						alpha		CL		CD

		RE=101400		-2.9		0.116		0.0224				RE=203200		-2.92		0.235		0.014				RE=310400		-2.88		0.232		0.0118

				-1.87		0.233		0.0205						-1.86		0.336		0.0121						-1.84		0.34		0.0104

				-0.84		0.346		0.0197						-0.83		0.427		0.009						-0.82		0.438		0.0081

				0.18		0.448		0.0175						0.17		0.529		0.0099						0.17		0.542		0.0078

				1.22		0.546		0.0172						1.21		0.637		0.0099						1.22		0.648		0.0085

				2.22		0.644		0.019						2.23		0.74		0.0109						2.22		0.748		0.0091

				3.25		0.742		0.0191						3.27		0.841		0.0119						3.26		0.844		0.0101

				4.25		0.834		0.0196						4.26		0.934		0.0127						4.24		0.929		0.0108

				5.29		0.922		0.0198						5.3		1.015		0.0141						5.18		0.991		0.0132

				6.3		1.004		0.0191						6.31		1.064		0.0184						6.38		1.043		0.0181

				7.33		1.065		0.0233						7.31		1.102		0.0239						7.31		1.092		0.023

				8.32		1.12		0.0311						8.33		1.138		0.0294						8.33		1.133		0.0272

				9.33		1.145		0.0352						9.35		1.166		0.0372						9.34		1.159		0.0344

				10.33		1.166		0.039						10.33		1.184		0.0458						10.34		1.174		0.0474

														11.34		1.186		0.0651

		Theoretical

		S/D 7062										S/D 7062										S/D 7062										Clark Y										Clarky @ 279419										Clark Y										Clark Y

		RE=279419										RE=232849										RE=167651										RE=279419																				RE=232849										RE=167651

		Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd

		-6		0.01691		-0.093		0.02152				-6		-0.184		-0.096		0.866				-6		-0.184		-0.096		0.0222				-6										-6										-6										-6		-0.3838		-0.068		0.03969

		-4		0.0186		-0.089		0.01433				-4		0.0219		-0.091		0.788				-4		0.0219		-0.091		0.01539				-4		-0.0291		-0.093		0.01589				-4		-0.0291		-0.093		0.01589				-4		-0.0337		-0.094		0.01682				-4		-0.1041		-0.083		0.02253

		-2		0.2335		-0.087		0.01047				-2		0.2334		-0.088		0.713				-2		0.2334		-0.088		0.01125				-2		0.1808		-0.089		0.01086				-2		0.1808		-0.089		0.01086				-2		0.1823		-0.09		0.01183				-2		0.1679		-0.092		0.01475

		0		0.4461		-0.083		0.00987				0		0.4405		-0.081		0.1069				0		0.4405		-0.081		0.01069				0		0.4438		-0.094		0.00849				0		0.4438		-0.094		0.00849				0		0.4441		-0.095		0.00939				0		0.4453		-0.097		0.01163

		2		0.5728		-0.081		0.01017				2		0.6721		-0.081		0.01103				2		0.6721		-0.081		0.01103				2		0.6432		-0.089		0.00896				2		0.6432		-0.089		0.00896				2		0.6432		-0.089		0.00981				2		0.6391		-0.09		0.01187

		4		0.8885		-0.08		0.01188				4		0.8872		-0.08		0.01255				4		0.8872		-0.08		0.01255				4		0.836		-0.082		0.01008				4		0.836		-0.082		0.01008				4		0.8358		-0.082		0.01082				4		0.8348		-0.082		0.0126

		6		1.0992		-0.077		0.01361				6		1.0915		-0.077		0.01471				6		1.0915		-0.077		0.01471				6		1.0179		-0.074		0.01271				6		1.0179		-0.074		0.0121				6		1.018		-0.074		0.01343				6		1.0195		-0.075		0.01509

		8		1.2819		-0.072		0.01631				8		1.293		-0.071		0.01746				8		1.2793		-0.071		0.01746				8		1.2023		-0.068		0.01549				8		1.2023		-0.068		0.01549				8		1.2007		-0.068		0.01651				8		1.2035		-0.068		0.01853

		10		1.4403		-0.053		0.01997				10		1.4397		-0.063		0.02135				10		1.4397		-0.069		0.02135				10		1.3401		-0.056		0.02				10		1.3401		-0.056		0.02				10		1.3365		-0.055		0.02069				10		1.3322		-0.054		0.02241

		12		1.548		-0.051		0.02583				12		1.5445		-0.05		0.02714				12		1.5445		-0.05		0.02741				12		1.4151		-0.04		0.0287				12		1.4151		-0.04		0.0287				12		1.413		-0.039		0.02919				12		1.3997		-0.037		0.03128

		14		1.6		-0.04		0.03649				14		1.5981		-0.039		0.03756				14		1.5981		-0.039		0.03756				14		1.3954		-0.027		0.04792				14		1.3954		-0.027		0.04791				14		1.3871		-0.027		0.04905				14		1.3628		-0.025		0.05221

		16		1.6035		-0.035		0.05354				16		1.6032		-0.034		0.05482				16		1.6032		-0.034		0.05482				16		1.3256		-0.029		0.07863				16		1.03256		-0.029		0.07863				16		1.324		-0.029		0.07962				16		1.3141		-0.027		0.0801

		18		1.5858		-0.04		0.8065				18		1.5746		-0.037		0.0791				18		1.5746		-0.037		-0.0791				18		1.2999		-0.039		0.11018				18										18										18

		DAE-51										DAE-51										DAE-51

		RE=167651										RE=232849										RE=279419

		Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd				Alpha		Cl		Cm		Cd

		-4		0.0226		-0.113		0.02479				-4		0.0544		-0.115		0.02052				0		0.4742		-0.105		0.0085

		-2		0.2753		-0.118		0.01509				-2		0.2692		-0.112		0.0127				2		0.6971		-0.104		0.00884

		0		0.4854		-0.112		0.01227				0		0.477		-0.107		0.00961				4		0.9162		-0.102		0.00955

		2		0.6991		-0.108		0.01261				2		0.6978		-0.105		0.0099				6		1.1232		-0.099		0.01134

		4		0.915		-0.104		0.01279				4		0.9155		-0.103		0.01048				8		1.2843		-0.091		0.01733

		6		1.1203		-0.099		0.01385				6		1.1221		-0.099		0.01206				10		1.3669		-0.073		0.02815

		8		1.2789		-0.089		0.01878				8		1.282		-0.09		0.01779				12		1.4409		-0.058		0.04233

		10		1.3402		-0.068		0.03256				10		1.3556		-0.071		0.02956				14		1.4791		-0.047		0.06536

		12		0.8318		-0.002		0.02787				12		1.4384		-0.057		0.04426				16		1.3977		-0.049		0.10005

												14		1.5194		-0.05		0.07675				18		1.2004		-0.099		0.17751

												16		1.3831		-0.05		0.11005

		NACA 0009

		RE=150000

		Alpha		Cl		Cd

		-6.04		-0.545		0.0225

		-5.03		-0.465		0.0183

		-4		-0.381		0.015

		-2.99		-0.309		0.0113

		-1.96		-0.224		0.0094

		-0.94		-0.068		0.0084

		0.07		0.036		0.0087

		1.11		0.17		0.0099

		2.15		0.261		0.0097

		3.16		0.347		0.0109

		4.18		0.436		0.0129

		5.21		0.521		0.0149

		6.21		0.601		0.0185

		7.24		0.673		0.0245

		8.24		0.735		0.0339

		9.25		0.772		0.0718
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Sheet1

		PART #		DESC		QTY		PRICE		TOTAL		REQUIRED		PRICE

		TOWR1310		1/16X3X36 BALSA (16)		3		7.79		23.37		38/48		18.50

		TOWR1335		3/32X3X36 BALSA (12)		1		6.99		6.99		4/12		2.33

		TOWR1525		1/4X3/8X36 BALSA (16)		4		4.99		19.96		64/64		19.96

		TOWR1910		1/8X6X12 PLYWOOD (1)		1		1.79		1.79		1/1		1.79

		LXAS56		1/8X3/8X48 SPRUCE (15)		1		15.99		15.99		8/15		8.53

		LXK196		1/4-20 WING BOLT (4)		1		1.25		1.25		4/4		1.25

		GPMQ4258		6-32 (4) STRUT FITTING		6		2.29		13.74		24/24		13.74

		LXJ041		SOCKHD SCRW 6-32X1 1/2 (4)		6		1.4		8.4		24/24		8.40

		GPMQ3130		6X1/2 (8) SHEET METAL SCREW (8)		3		1.35		4.05		24/24		4.05

		K+SR2803		1/2 STREAMLINE ALUM TUBE (4)		1		11.99		11.99		2/4		6.00

		GPMQ3750		2-56X12 PUSHROD (6)		2		2.19		4.38		6/12		2.19

		GPMQ3791		2-56 THREADED CLEVIS (12)		1		5.19		5.19		8/12		3.46

		GPMQ3860		SWIVEL CLEVIS (2)		2		0.99		1.98		4/4		1.98

		GPMQ3901		CONTROL HORN (2)		3		0.8		2.4		6/6		2.40

		LXH958		KLETT LANDING GEAR .40-.60		1		20.99		20.99		1/1		20.99

		DAVQ5310		2 1/4 WHEELS (2)		1		3.89		3.89		2/2		3.89

		LXD850		TAILWHEEL BRACKET		1		1.99		1.99		1/1		1.99

		LXK159		3/4 TAILWHEEL		1		1.39		1.39		1/1		1.39

		LXJ212		INSTANT JET 2OZ		2		9.99		19.98		2/2		19.98

		LXJ215		SLOW JET 1OZ		1		6.19		6.19		1/1		6.19

		TOPQ1205		ALUMINUM MONOKOTE		1		54.99		54.99		1/1		54.99

		TOPQ1204		ALUMINUM MONOKOTE		2		13.99		27.98		2/2		27.98

		TOPQ0402		METALLIC BLUE MONOKOTE		2		13.99		27.98		2/2		27.98

				JR XP8103 Radio System		1		500.00		500.00		1/1		500.00

				MaxCim Motor System		1		400.00		400.00		1/1		400.00

				Battery Pack		2		112.50		225.00		1/1		225.00

								TOTAL		1411.86		USED PARTS		1384.95

												KIT PRICE		122.83
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