I.  Team Progress & Status


Aside from regular class meetings, the Enduro team has a regularly scheduled meeting once a week (Fridays) to discuss progress and assign new projects.  This is a very closely related group, which provides the opportunity for smaller group meetings and more casual discussions of relevant material throughout the week.  The second group meeting was a successful delegation of team tasks (outlined in section II) and projected goals (section III).

Due to the nature of this project, much research has to be collected and sorted in short order, to begin making calculations of critical parameters such as the minimum possible size this aircraft will be.  So far we have accomplished the following:




1)  Tabulated Data for comparable sized MAV's:





*  Collected data for 5 airplanes of similar size

           Table 1.1:  Sample of data collected for Various MAVs of similar size

	Designer
	Aero-vironment
	UF
	BYU
	Konkuk
	Cal-Poly

	 
	 
	 
	 
	 
	 

	Performance
	 
	 
	 
	 
	 

	Max Dimension [in]
	~ 8
	5
	5
	5.5
	5

	Velocity [mph]
	30
	15
	34
	24.6
	6.8

	Endurance [min]
	30
	12
	>15
	13.5
	4.45

	Wing Area [in^2]
	~ 30
	18.5
	18.5
	15
	22

	Total Weight [g]
	80
	15.4
	14.6
	50
	15

	Wing Loading [g/in^2]
	2.67
	0.832
	0.789
	3.33
	0.7





*  Tabulated Thrusts and weights for 2 propulsion systems
                            (too much data to show)



2)  Documented  Data from "AIAA Book on Low Reynold's number flight":



*  Important to stay under 5% wing thickness


*  No benefit of 3-D wing vs. 2-D wing



3)  Ran Theoretical Calculations on 3 airfoils using inviscid approximations:





*  See Figures 1.1-1.3
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Figure 1.1:  Plots of 3 different airfoils in X, Y coordinates
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 Figure 1.1:  Sample airfoil with 5% thickness (thickness needed for calculations)



Although the airfoils being tested have a negligible thickness, it is necessary to induce some thickness in order to perform useful calculations.  Research seems to show that as long as the thickness is under 5% of the chord, this is method is an accurate approximation.  The thickness function is based on NACA 4 digit series.
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  Figure 1.1:  Lift and pitching moment coefficients for 5% thickness sample airfoil




So far, the trend of lift coefficients acquired for this series of airfoils seems to be in the range necessary for the anticipated wing loading.  However, inviscid approximations may not be accurate at Reynold's numbers in the ballpark of 100,000 (MAV Reynold's Numbers).  




4)  Produced minimum Coefficients of lift based on wing loadings:





*  At the estimated speed of 20mph, 

                                                     0.4<Cl<0.6




*  CL increases with wing loading.



         Table 1.2:  CL – Wing loading relations

	Area (m^2)
	Weight (g)
	Velocity (mph)
	Velocity (m/s)
	Cl
	Re

	0.011722581
	15
	15.8
	7.0626
	0.4
	56500

	0.011722581
	20
	18.45
	8.24715
	0.4
	65700

	0.011722581
	25
	20.7
	9.2529
	0.4
	74100

	0.011722581
	30
	22.5
	10.0575
	0.41
	81000

	0.011722581
	35
	21.6
	9.6552
	0.52
	77000

	0.011722581
	40
	21.15
	9.45405
	0.62
	75700



II.  Team Tasks



Each week, assignments will be given to individual group members.  The following are the assignments for week 3.

George Anagnostis – Determine dominating components of drag in low Reynold's 


            number flight regimes.

Frank Boria – Continuation of Organization and tabulation of data researched and 

             collected by the team

Daniel Claxton* – Run calculations for airfoils using more accurate viscous calculations 


        in X-Foil

James Clifton – Run calculations for airfoils using more accurate viscous calculations 


    in X-Foil


Jos Cocquyt – Produce Minimum Drag fuselage design in CAD (based on different sub-
    

 systems)





III.   Projected Tasks


The goal for week three is to accumulate enough data to decide on a wing plan form geometry.  More specifically, we desire to settle on a maximum wingspan, which will govern the total maximum dimension and shape of the aircraft.  Also, the fuselage will be in its initial design state and we anticipate having conceptual drawings.  It may also be possible to have a full-scale model of the initial aircraft design by the following week.  Also, the majority of this weeks work was centered on collecting and formulating data, the tabulation of data will continue as needed.


Mission Specification:

The Enduro team is a special exception in the EAS 4710 class and will be held to different mission specifications than the aircraft designed in fall EAS 4700 class.  The team's effort will also contribute to the endurance portion of the 2004 annual Micro Air Vehicle competition (held this year) in Arizona.  Some of the research here will also be included in the design paper portion of the competition.   The rules of this year's competition will govern the design of the Enduro aircraft.  The aircraft specifications are listed below:


1)  The size of the MAV is defined by the largest linear dimension.

2)  Endurance will be recorded from time of launch, until landing.

3)  The plane will be rated and scored on a system that is proportional to:
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4)  The maximum endurance time is 900s (15 min).

The mission profile of the MAV is dissimilar to most manned and unmanned aircraft, and can be seen in the figure below.
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          Figure 1.1:  Mission Profile



(1)  Hand Launch

(2)  Holding Patern

(3)  End of Flight (900s or less)

(4)  Short landing (crash) within 100 meters of launch site



In short, the idea of the Enduro MAV is to build the smallest aircraft capable of flying for 15 minutes.
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AirfoilPolynomial

		

				Sample						MAV2001						2Grüven

				X		Y				X		Y				X		Y				Sample

				1		0				0		0				0		0.0005				c1		0				Examples				MAV2001				2Grüven		IFJU2004

				0.98		-0.00475888				0.02		0.0133699149				0.02		0.0162902816				c2		0				c1		1.5407		0		0		-4.1632		0

				0.96		-0.00866304				0.04		0.0251087116				0.04		0.0290318132				c3		0				c2		-4.0902		0		0		13.8648		0

				0.94		-0.01175376				0.06		0.0352678269				0.06		0.0391862466				c4		0.86				c3		3.2041		-0.6815		0		-17.7259		0

				0.92		-0.01407232				0.08		0.0439080139				0.08		0.0471573984				c5		-1.46				c4		0.7269		2.2922		0.9497		11.6092		0.86

				0.9		-0.01566				0.1		0.0510979487				0.1		0.0532960948				c6		0.6				c5		-2.091		-2.3282		-1.5037		-4.4595		-1.46

				0.88		-0.01655808				0.12		0.0569129086				0.12		0.0579048243				c7		0				c6		0.71		0.716		0.5529		0.8742		0.6

				0.86		-0.01680784				0.14		0.0614335206				0.14		0.0612421983										c7		0		0.0003		0.0062		0.0005		0

				0.84		-0.01645056				0.16		0.0647445815				0.16		0.0635272201

				0.82		-0.01552752				0.18		0.0669339483				0.18		0.0649433622										cl (5deg)		0.312317								0.457658

				0.8		-0.01408				0.2		0.0680915008				0.2		0.0656424512										cm (5deg)		0.167405								0.117748

				0.75		-0.0084375				0.25		0.0670681396				0.25		0.0650066406

				0.7		-0.00042				0.3		0.0615734943				0.3		0.0619301012

				0.65		0.0093275				0.35		0.0529495817				0.35		0.0570938749

				0.6		0.02016				0.4		0.0424136192				0.4		0.0507888448

				0.55		0.0314325				0.45		0.0310173061				0.45		0.0431312308

				0.5		0.0425				0.5		0.0196234375				0.5		0.03423125

				0.45		0.0527175				0.55		0.0088998511				0.55		0.0243149403

				0.4		0.06144				0.6		-0.0006692928				0.6		0.0137991488

				0.35		0.0680225				0.65		-0.0087548985				0.65		0.0033196834

				0.3		0.07182				0.7		-0.0151369897				0.7		-0.0062873708

				0.25		0.0721875				0.75		-0.0196414307				0.75		-0.0140511719

				0.2		0.06848				0.8		-0.0220593152				0.8		-0.0189784768

				0.18		0.06571152				0.82		-0.0223726976				0.82		-0.0199543165

				0.16		0.06214656				0.84		-0.0222690473				0.84		-0.0202928897

				0.14		0.05774384				0.86		-0.0217094964				0.86		-0.0199626278

				0.12		0.05246208				0.88		-0.0206462098				0.88		-0.0189456535

				0.1		0.04626				0.9		-0.0190209393				0.9		-0.0172406092

				0.08		0.03909632				0.92		-0.0167635053				0.92		-0.0148656788

				0.06		0.03092976				0.94		-0.0137902084				0.94		-0.0118618

				0.04		0.02171904				0.96		-0.0100021698				0.96		-0.0082960691

				0.02		0.01142288				0.98		-0.0052836006				0.98		-0.0042653375

				0		0				1		0.0005				1		0.0001

				0.02		0.01142288

				0.04		0.02171904

				0.06		0.03092976

				0.08		0.03909632

				0.1		0.04626

				0.12		0.05246208

				0.14		0.05774384

				0.16		0.06214656

				0.18		0.06571152

				0.2		0.06848

				0.25		0.0721875

				0.3		0.07182

				0.35		0.0680225

				0.4		0.06144

				0.45		0.0527175

				0.5		0.0425

				0.55		0.0314325

				0.6		0.02016

				0.65		0.0093275

				0.7		-0.00042

				0.75		-0.0084375

				0.8		-0.01408

				0.82		-0.01552752

				0.84		-0.01645056

				0.86		-0.01680784

				0.88		-0.01655808

				0.9		-0.01566

				0.92		-0.01407232

				0.94		-0.01175376

				0.96		-0.00866304

				0.98		-0.00475888

				1		0
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Upper&Lower

								Tickness Ratio =		0.05

		X		Y		Slope		Thickness Function				X-upper		Y-upper				X-lower		Y-lower				Panel Coords

		1		0		0.2988		0.000525				0		0				1.0001503038		-0.0003712311				1.0001503038		-0.0003712311

		0.98		-0.00475888		0.292824		0.0016799705				0.0199412426		0.0212533188				0.9804721111		-0.0059587365				0.9804721111		-0.0059587365

		0.96		-0.00866304		0.286848		0.0028071527				0.0398392709		0.0351571377				0.960774012		-0.0106880844				0.960774012		-0.0106880844

		0.94		-0.01175376		0.280872		0.0039076204				0.0597133788		0.0468909766				0.9410566531		-0.0146009604				0.9410566531		-0.0146009604

		0.92		-0.01407232		0.274896		0.0049823372				0.0795711224		0.0569859558				0.9213206345		-0.0177389765				0.9213206345		-0.0177389765

		0.9		-0.01566		0.26892		0.0060321553				0.0994172552		0.0656747114				0.9015665124		-0.0201436657				0.9015665124		-0.0201436657

		0.88		-0.01655808		0.262944		0.0070578146				0.1192552443		0.0730981216				0.881794801		-0.0218564768				0.881794801		-0.0218564768

		0.86		-0.01680784		0.256968		0.0080599414				0.1390878188		0.0793579433				0.8620059758		-0.0229187683				0.8620059758		-0.0229187683

		0.84		-0.01645056		0.250992		0.0090390472				0.158917226		0.0845360391				0.8422004754		-0.0233718024				0.8422004754		-0.0233718024

		0.82		-0.01552752		0.245016		0.0099955271				0.17874537		0.0887029403				0.8223787045		-0.0232567392				0.8223787045		-0.0232567392

		0.8		-0.01408		0.23904		0.0109296583				0.198573896		0.0919221824				0.8025410364		-0.0226146292				0.8025410364		-0.0226146292

		0.75		-0.0084375		0.2241		0.0131679426				0.2481559263		0.0962035481				0.7528795158		-0.0189718541				0.7528795158		-0.0189718541

		0.7		-0.00042		0.20916		0.015266278				0.2977673074		0.095772548				0.7031254603		-0.0129266222				0.7031254603		-0.0129266222

		0.65		0.0093275		0		0.0172187339				0.3474219493		0.0914168875				0.65		-0.0051094375				0.65		-0.0051094375

		0.6		0.02016		0.17928		0.0190140378				0.3971305232		0.0838898346				0.6033553406		0.0038555971				0.6033553406		0.0038555971

		0.55		0.0314325		0.16434		0.0206351153				0.4469012785		0.0739224741				0.5533462882		0.0133516837				0.5533462882		0.0133516837

		0.5		0.0425		0.1494		0.0220584383				0.4967406436		0.062229667				0.5032593564		0.022770333				0.5032593564		0.022770333

		0.45		0.0527175		0.13446		0.0232530695				0.5466537118		0.0495133163				0.4530987215		0.0315125259				0.4530987215		0.0315125259

		0.4		0.06144		0.11952		0.0241792119				0.5966446594		0.0364644029				0.4028694768		0.0389901654				0.4028694768		0.0389901654

		0.35		0.0680225		0.10458		0.0247859092				0.6467171218		0.0237644375				0.3525780507		0.0446281125				0.3525780507		0.0446281125

		0.3		0.07182		0.08964		0.0250071943				0.6968745397		0.0120866222				0.3022326926		0.047867452				0.3022326926		0.047867452

		0.25		0.0721875		0.0747		0.0247551758				0.7471204842		0.0020968541				0.2518440737		0.0481714519				0.2518440737		0.0481714519

		0.2		0.06848		0.05976		0.0239064291				0.7974589636		-0.0055453708				0.201426104		0.0450378176				0.201426104		0.0450378176

		0.18		0.06571152		0.053784		0.0233609122				0.8176212955		-0.0077983008				0.18125463		0.0427200997				0.18125463		0.0427200997

		0.16		0.06214656		0.047808		0.0226742534				0.8377995246		-0.0095293176				0.161082774		0.0397570809				0.161082774		0.0397570809

		0.14		0.05774384		0.041832		0.0218248937				0.8579940242		-0.0106969117				0.1409121812		0.0361297367				0.1409121812		0.0361297367

		0.12		0.05246208		0.035856		0.0207840901				0.878205199		-0.0112596832				0.1207447557		0.0318260384				0.1207447557		0.0318260384

		0.1		0.04626		0.02988		0.0195115434				0.8984334876		-0.0111763343				0.1005827448		0.0268452886				0.1005827448		0.0268452886

		0.08		0.03909632		0.023904		0.0179467914				0.9186793655		-0.0104056635				0.0804288776		0.0212066842				0.0804288776		0.0212066842

		0.06		0.03092976		0.017928		0.015989921				0.9389433469		-0.0089065596				0.0602866212		0.0149685434				0.0602866212		0.0149685434

		0.04		0.02171904		0.011952		0.0134488438				0.959225988		-0.0066379956				0.0401607291		0.0082809423				0.0401607291		0.0082809423

		0.02		0.01142288		0.005976		0.0098324047				0.9795278889		-0.0035590235				0.0200587574		0.0015924412				0.0200587574		0.0015924412

		0		0		0		0				0.9998496962		0.0003712311				0		0				0		0

		0.02		0.01142288		0.005976		0.0098324047																0.0199412426		0.0212533188

		0.04		0.02171904		0.011952		0.0134488438																0.0398392709		0.0351571377

		0.06		0.03092976		0.017928		0.015989921																0.0597133788		0.0468909766

		0.08		0.03909632		0.023904		0.0179467914																0.0795711224		0.0569859558

		0.1		0.04626		0.02988		0.0195115434																0.0994172552		0.0656747114

		0.12		0.05246208		0.035856		0.0207840901																0.1192552443		0.0730981216

		0.14		0.05774384		0.041832		0.0218248937																0.1390878188		0.0793579433

		0.16		0.06214656		0.047808		0.0226742534																0.158917226		0.0845360391

		0.18		0.06571152		0.053784		0.0233609122																0.17874537		0.0887029403

		0.2		0.06848		0.05976		0.0239064291																0.198573896		0.0919221824

		0.25		0.0721875		0.0747		0.0247551758																0.2481559263		0.0962035481

		0.3		0.07182		0.08964		0.0250071943																0.2977673074		0.095772548

		0.35		0.0680225		0.10458		0.0247859092																0.3474219493		0.0914168875

		0.4		0.06144		0.11952		0.0241792119																0.3971305232		0.0838898346

		0.45		0.0527175		0.13446		0.0232530695																0.4469012785		0.0739224741

		0.5		0.0425		0.1494		0.0220584383																0.4967406436		0.062229667

		0.55		0.0314325		0.16434		0.0206351153																0.5466537118		0.0495133163

		0.6		0.02016		0.17928		0.0190140378																0.5966446594		0.0364644029

		0.65		0.0093275		0.19422		0.0172187339																0.6467171218		0.0237644375

		0.7		-0.00042		0.20916		0.015266278																0.6968745397		0.0120866222

		0.75		-0.0084375		0.2241		0.0131679426																0.7471204842		0.0020968541

		0.8		-0.01408		0.23904		0.0109296583																0.7974589636		-0.0055453708

		0.82		-0.01552752		0.245016		0.0099955271																0.8176212955		-0.0077983008

		0.84		-0.01645056		0.250992		0.0090390472																0.8377995246		-0.0095293176

		0.86		-0.01680784		0.256968		0.0080599414																0.8579940242		-0.0106969117

		0.88		-0.01655808		0.262944		0.0070578146																0.878205199		-0.0112596832

		0.9		-0.01566		0.26892		0.0060321553																0.8984334876		-0.0111763343

		0.92		-0.01407232		0.274896		0.0049823372																0.9186793655		-0.0104056635

		0.94		-0.01175376		0.280872		0.0039076204																0.9389433469		-0.0089065596

		0.96		-0.00866304		0.286848		0.0028071527																0.959225988		-0.0066379956

		0.98		-0.00475888		0.292824		0.0016799705																0.9795278889		-0.0035590235

		1		0		0.2988		0.000525																0.9998496962		0.0003712311
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Inviscid Data

		

				Ifju2004		5% thickness

				alpha		Cl		Cm

				-8.000E+00		-1.026E+00		1.07E-01

				-6.400E+00		-8.442E-01		1.09E-01

				-4.800E+00		-6.614E-01		1.11E-01

				-3.200E+00		-4.780E-01		1.13E-01

				-1.600E+00		-2.943E-01		1.15E-01

				0.000E+00		-1.104E-01		1.17E-01

				1.600E+00		7.363E-02		1.18E-01

				3.200E+00		2.576E-01		1.20E-01

				4.800E+00		4.414E-01		1.22E-01

				6.400E+00		6.248E-01		1.23E-01

				8.000E+00		8.077E-01		1.25E-01
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Chart2

		1.0001503038		0		1

		0.9804721111		0.0199412426		0.98

		0.960774012		0.0398392709		0.96

		0.9410566531		0.0597133788		0.94

		0.9213206345		0.0795711224		0.92

		0.9015665124		0.0994172552		0.9

		0.881794801		0.1192552443		0.88

		0.8620059758		0.1390878188		0.86

		0.8422004754		0.158917226		0.84

		0.8223787045		0.17874537		0.82

		0.8025410364		0.198573896		0.8

		0.7528795158		0.2481559263		0.75

		0.7031254603		0.2977673074		0.7

		0.65		0.3474219493		0.65

		0.6033553406		0.3971305232		0.6

		0.5533462882		0.4469012785		0.55

		0.5032593564		0.4967406436		0.5
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		0.4028694768		0.5966446594		0.4
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		0.1005827448		0.8984334876		0.1
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		0.0401607291		0.959225988		0.04

		0.0200587574		0.9795278889		0.02
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														(Vortex Panel Method)

		1		0.00E+00		0		0

		0.99025594		-3.56E-03		6.48E-03		0.01201931

		0.98035506		-6.40E-03		0.01531054		0.02006494

		0.97043032		-9.02E-03		0.02458414		0.02723113

		0.96048263		-1.14E-02		0.03410837		0.03380871

		0.95051297		-0.01362878		0.04380532		0.03991103

		0.94052236		-0.01562631		0.05363297		0.04559736

		0.93051186		-0.01742557		0.06356481		0.05090417

		0.92048256		-0.01903123		0.07358235		0.05585643

		0.91043559		-0.02044801		0.08367178		0.0604727

		0.90037208		-0.02168067		0.09382214		0.06476768

		0.89029317		-0.02273406		0.10402443		0.06875358

		0.88020002		-0.02361306		0.11427101		0.07244099

		0.87009377		-0.02432262		0.12455523		0.07583941

		0.85997556		-0.02486774		0.1348712		0.07895755

		0.84984651		-0.02525347		0.14521367		0.08180361

		0.83970772		-0.02548488		0.15557785		0.08438541

		0.82956028		-0.02556711		0.16595941		0.08671049

		0.81940524		-0.02550534		0.17635438		0.08878622

		0.80924364		-0.02530475		0.18675915		0.09061981

		0.79907648		-0.02497057		0.19717039		0.09221838

		0.78890473		-0.02450807		0.20758507		0.09358898

		0.77872934		-0.02392251		0.21800044		0.09473858

		0.76855122		-0.02321918		0.22841399		0.09567413

		0.75837125		-0.02240341		0.23882345		0.09640252

		0.74819028		-0.02148049		0.24922678		0.0969306

		0.73800915		-0.02045576		0.25962214		0.09726518

		0.72782864		-0.01933455		0.27000792		0.09741303

		0.71764953		-0.01812219		0.28038268		0.09738087

		0.70747256		-0.01682401		0.29074516		0.0971754

		0.69729844		-0.01544534		0.30109427		0.09680324

		0.68712788		-0.0139915		0.31142907		0.09627097

		0.67696155		-0.0124678		0.32174879		0.09558512

		0.66680009		-0.01087956		0.33205275		0.09475215

		0.65664416		-9.23E-03		0.34234045		0.09377848

		0.64649436		-7.53E-03		0.35261145		0.09267045

		0.6363513		-5.78E-03		0.36286545		0.09143437

		0.62621556		-3.99E-03		0.37310222		0.09007646

		0.61608773		-2.15E-03		0.38332163		0.08860289

		0.60596835		-2.90E-04		0.39352363		0.08701978
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		0.57566643		5.45E-03		0.42402556		0.08167336

		0.56558628		7.40E-03		0.43415861		0.07971197
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		0.5454598		0.01130305		0.45437459		0.07555537

		0.53541446		0.0132549		0.46445809		0.07337164

		0.52538168		0.01519892		0.47452567		0.07112519

		0.51536194		0.01713012		0.4845777		0.06882167

		0.50535569		0.01904357		0.49461455		0.06646664

		0.49536339		0.02093437		0.50463661		0.06406563

		0.48538545		0.02279764		0.51464431		0.06162415

		0.4754223		0.02462857		0.52463806		0.05914764

		0.46547433		0.02642237		0.53461832		0.05664152

		0.45554191		0.02817428		0.54458554		0.05411118

		0.44562541		0.02987963		0.5545402		0.05156195

		0.43572513		3.15E-02		0.56448276		0.04899914

		0.42584139		3.31E-02		0.57441372		0.04642805

		0.41597444		3.47E-02		0.58433357		0.04385392

		0.40612451		3.61E-02		0.59424283		0.04128197

		0.39629178		3.75E-02		0.60414201		0.03871741

		0.38647637		3.89E-02		0.61403165		0.0361654

		0.37667837		4.01E-02		0.62391227		0.0336311

		0.36689778		4.13E-02		0.63378444		0.03111963

		0.35713455		4.24E-02		0.6436487		0.0286361

		0.34738855		4.34E-02		0.65350564		0.02618559

		0.33765955		4.43E-02		0.66335584		0.02377318

		0.32794725		0.04507149		0.67319991		0.02140392

		0.31825121		0.04576784		0.68303845		0.01908284

		0.30857093		0.04635755		0.69287212		0.01681498

		0.29890573		0.04683676		0.70270156		0.01460534

		0.28925484		0.04720168		0.71252744		0.01245893

		0.27961732		0.04744857		0.72235047		0.01038075

		0.26999208		0.04757373		0.73217136		8.38E-03

		0.26037786		0.04757354		0.74199085		6.45E-03

		0.25077322		0.0474444		0.75180972		4.61E-03

		0.24117655		0.04718276		0.76162875		2.85E-03

		0.23158601		0.04678511		0.77144878		1.19E-03

		0.22199956		0.04624798		0.78127066		-3.76E-04

		0.21241493		0.04556794		0.79109527		-1.84E-03

		0.20282961		0.04474162		0.80092352		-3.19E-03

		0.19324085		0.04376567		0.81075636		-4.43E-03

		0.18364562		0.04263682		0.82059476		-5.55E-03

		0.17404059		0.04135187		0.83043972		-6.55E-03

		0.16442215		0.03990771		0.84029228		-7.42E-03

		0.15478633		0.03830139		0.85015349		-8.15E-03

		0.1451288		0.03653013		0.86002444		-8.75E-03
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AirfoilPolynomial

		

				Sample						MAV2001						2Grüven

				X		Y				X		Y				X		Y				Sample

				1		0				0		0				0		0.0005				c1		0				Examples				MAV2001				2Grüven		IFJU2004

				0.98		-0.00475888				0.02		0.0133699149				0.02		0.0162902816				c2		0				c1		1.5407		0		0		-4.1632		0

				0.96		-0.00866304				0.04		0.0251087116				0.04		0.0290318132				c3		0				c2		-4.0902		0		0		13.8648		0

				0.94		-0.01175376				0.06		0.0352678269				0.06		0.0391862466				c4		0.86				c3		3.2041		-0.6815		0		-17.7259		0

				0.92		-0.01407232				0.08		0.0439080139				0.08		0.0471573984				c5		-1.46				c4		0.7269		2.2922		0.9497		11.6092		0.86

				0.9		-0.01566				0.1		0.0510979487				0.1		0.0532960948				c6		0.6				c5		-2.091		-2.3282		-1.5037		-4.4595		-1.46

				0.88		-0.01655808				0.12		0.0569129086				0.12		0.0579048243				c7		0				c6		0.71		0.716		0.5529		0.8742		0.6

				0.86		-0.01680784				0.14		0.0614335206				0.14		0.0612421983										c7		0		0.0003		0.0062		0.0005		0

				0.84		-0.01645056				0.16		0.0647445815				0.16		0.0635272201

				0.82		-0.01552752				0.18		0.0669339483				0.18		0.0649433622										cl (5deg)		0.312317								0.457658

				0.8		-0.01408				0.2		0.0680915008				0.2		0.0656424512										cm (5deg)		0.167405								0.117748

				0.75		-0.0084375				0.25		0.0670681396				0.25		0.0650066406

				0.7		-0.00042				0.3		0.0615734943				0.3		0.0619301012

				0.65		0.0093275				0.35		0.0529495817				0.35		0.0570938749

				0.6		0.02016				0.4		0.0424136192				0.4		0.0507888448

				0.55		0.0314325				0.45		0.0310173061				0.45		0.0431312308

				0.5		0.0425				0.5		0.0196234375				0.5		0.03423125

				0.45		0.0527175				0.55		0.0088998511				0.55		0.0243149403

				0.4		0.06144				0.6		-0.0006692928				0.6		0.0137991488

				0.35		0.0680225				0.65		-0.0087548985				0.65		0.0033196834

				0.3		0.07182				0.7		-0.0151369897				0.7		-0.0062873708

				0.25		0.0721875				0.75		-0.0196414307				0.75		-0.0140511719

				0.2		0.06848				0.8		-0.0220593152				0.8		-0.0189784768

				0.18		0.06571152				0.82		-0.0223726976				0.82		-0.0199543165

				0.16		0.06214656				0.84		-0.0222690473				0.84		-0.0202928897

				0.14		0.05774384				0.86		-0.0217094964				0.86		-0.0199626278

				0.12		0.05246208				0.88		-0.0206462098				0.88		-0.0189456535

				0.1		0.04626				0.9		-0.0190209393				0.9		-0.0172406092

				0.08		0.03909632				0.92		-0.0167635053				0.92		-0.0148656788

				0.06		0.03092976				0.94		-0.0137902084				0.94		-0.0118618

				0.04		0.02171904				0.96		-0.0100021698				0.96		-0.0082960691

				0.02		0.01142288				0.98		-0.0052836006				0.98		-0.0042653375

				0		0				1		0.0005				1		0.0001

				0.02		0.01142288

				0.04		0.02171904

				0.06		0.03092976

				0.08		0.03909632

				0.1		0.04626

				0.12		0.05246208

				0.14		0.05774384

				0.16		0.06214656

				0.18		0.06571152

				0.2		0.06848

				0.25		0.0721875

				0.3		0.07182

				0.35		0.0680225

				0.4		0.06144

				0.45		0.0527175

				0.5		0.0425

				0.55		0.0314325

				0.6		0.02016

				0.65		0.0093275

				0.7		-0.00042

				0.75		-0.0084375

				0.8		-0.01408

				0.82		-0.01552752

				0.84		-0.01645056

				0.86		-0.01680784

				0.88		-0.01655808

				0.9		-0.01566

				0.92		-0.01407232

				0.94		-0.01175376

				0.96		-0.00866304

				0.98		-0.00475888

				1		0
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Upper&Lower

								Tickness Ratio =		0.05

		X		Y		Slope		Thickness Function				X-upper		Y-upper				X-lower		Y-lower				Panel Coords

		1		0		0.2988		0.000525				0		0				1.0001503038		-0.0003712311				1.0001503038		-0.0003712311

		0.98		-0.00475888		0.292824		0.0016799705				0.0199412426		0.0212533188				0.9804721111		-0.0059587365				0.9804721111		-0.0059587365

		0.96		-0.00866304		0.286848		0.0028071527				0.0398392709		0.0351571377				0.960774012		-0.0106880844				0.960774012		-0.0106880844

		0.94		-0.01175376		0.280872		0.0039076204				0.0597133788		0.0468909766				0.9410566531		-0.0146009604				0.9410566531		-0.0146009604

		0.92		-0.01407232		0.274896		0.0049823372				0.0795711224		0.0569859558				0.9213206345		-0.0177389765				0.9213206345		-0.0177389765

		0.9		-0.01566		0.26892		0.0060321553				0.0994172552		0.0656747114				0.9015665124		-0.0201436657				0.9015665124		-0.0201436657

		0.88		-0.01655808		0.262944		0.0070578146				0.1192552443		0.0730981216				0.881794801		-0.0218564768				0.881794801		-0.0218564768

		0.86		-0.01680784		0.256968		0.0080599414				0.1390878188		0.0793579433				0.8620059758		-0.0229187683				0.8620059758		-0.0229187683

		0.84		-0.01645056		0.250992		0.0090390472				0.158917226		0.0845360391				0.8422004754		-0.0233718024				0.8422004754		-0.0233718024

		0.82		-0.01552752		0.245016		0.0099955271				0.17874537		0.0887029403				0.8223787045		-0.0232567392				0.8223787045		-0.0232567392

		0.8		-0.01408		0.23904		0.0109296583				0.198573896		0.0919221824				0.8025410364		-0.0226146292				0.8025410364		-0.0226146292

		0.75		-0.0084375		0.2241		0.0131679426				0.2481559263		0.0962035481				0.7528795158		-0.0189718541				0.7528795158		-0.0189718541

		0.7		-0.00042		0.20916		0.015266278				0.2977673074		0.095772548				0.7031254603		-0.0129266222				0.7031254603		-0.0129266222

		0.65		0.0093275		0		0.0172187339				0.3474219493		0.0914168875				0.65		-0.0051094375				0.65		-0.0051094375

		0.6		0.02016		0.17928		0.0190140378				0.3971305232		0.0838898346				0.6033553406		0.0038555971				0.6033553406		0.0038555971

		0.55		0.0314325		0.16434		0.0206351153				0.4469012785		0.0739224741				0.5533462882		0.0133516837				0.5533462882		0.0133516837

		0.5		0.0425		0.1494		0.0220584383				0.4967406436		0.062229667				0.5032593564		0.022770333				0.5032593564		0.022770333

		0.45		0.0527175		0.13446		0.0232530695				0.5466537118		0.0495133163				0.4530987215		0.0315125259				0.4530987215		0.0315125259

		0.4		0.06144		0.11952		0.0241792119				0.5966446594		0.0364644029				0.4028694768		0.0389901654				0.4028694768		0.0389901654

		0.35		0.0680225		0.10458		0.0247859092				0.6467171218		0.0237644375				0.3525780507		0.0446281125				0.3525780507		0.0446281125

		0.3		0.07182		0.08964		0.0250071943				0.6968745397		0.0120866222				0.3022326926		0.047867452				0.3022326926		0.047867452

		0.25		0.0721875		0.0747		0.0247551758				0.7471204842		0.0020968541				0.2518440737		0.0481714519				0.2518440737		0.0481714519

		0.2		0.06848		0.05976		0.0239064291				0.7974589636		-0.0055453708				0.201426104		0.0450378176				0.201426104		0.0450378176

		0.18		0.06571152		0.053784		0.0233609122				0.8176212955		-0.0077983008				0.18125463		0.0427200997				0.18125463		0.0427200997

		0.16		0.06214656		0.047808		0.0226742534				0.8377995246		-0.0095293176				0.161082774		0.0397570809				0.161082774		0.0397570809

		0.14		0.05774384		0.041832		0.0218248937				0.8579940242		-0.0106969117				0.1409121812		0.0361297367				0.1409121812		0.0361297367

		0.12		0.05246208		0.035856		0.0207840901				0.878205199		-0.0112596832				0.1207447557		0.0318260384				0.1207447557		0.0318260384

		0.1		0.04626		0.02988		0.0195115434				0.8984334876		-0.0111763343				0.1005827448		0.0268452886				0.1005827448		0.0268452886

		0.08		0.03909632		0.023904		0.0179467914				0.9186793655		-0.0104056635				0.0804288776		0.0212066842				0.0804288776		0.0212066842

		0.06		0.03092976		0.017928		0.015989921				0.9389433469		-0.0089065596				0.0602866212		0.0149685434				0.0602866212		0.0149685434

		0.04		0.02171904		0.011952		0.0134488438				0.959225988		-0.0066379956				0.0401607291		0.0082809423				0.0401607291		0.0082809423

		0.02		0.01142288		0.005976		0.0098324047				0.9795278889		-0.0035590235				0.0200587574		0.0015924412				0.0200587574		0.0015924412

		0		0		0		0				0.9998496962		0.0003712311				0		0				0		0

		0.02		0.01142288		0.005976		0.0098324047																0.0199412426		0.0212533188

		0.04		0.02171904		0.011952		0.0134488438																0.0398392709		0.0351571377

		0.06		0.03092976		0.017928		0.015989921																0.0597133788		0.0468909766

		0.08		0.03909632		0.023904		0.0179467914																0.0795711224		0.0569859558

		0.1		0.04626		0.02988		0.0195115434																0.0994172552		0.0656747114

		0.12		0.05246208		0.035856		0.0207840901																0.1192552443		0.0730981216

		0.14		0.05774384		0.041832		0.0218248937																0.1390878188		0.0793579433

		0.16		0.06214656		0.047808		0.0226742534																0.158917226		0.0845360391

		0.18		0.06571152		0.053784		0.0233609122																0.17874537		0.0887029403

		0.2		0.06848		0.05976		0.0239064291																0.198573896		0.0919221824

		0.25		0.0721875		0.0747		0.0247551758																0.2481559263		0.0962035481

		0.3		0.07182		0.08964		0.0250071943																0.2977673074		0.095772548

		0.35		0.0680225		0.10458		0.0247859092																0.3474219493		0.0914168875

		0.4		0.06144		0.11952		0.0241792119																0.3971305232		0.0838898346

		0.45		0.0527175		0.13446		0.0232530695																0.4469012785		0.0739224741

		0.5		0.0425		0.1494		0.0220584383																0.4967406436		0.062229667

		0.55		0.0314325		0.16434		0.0206351153																0.5466537118		0.0495133163

		0.6		0.02016		0.17928		0.0190140378																0.5966446594		0.0364644029

		0.65		0.0093275		0.19422		0.0172187339																0.6467171218		0.0237644375

		0.7		-0.00042		0.20916		0.015266278																0.6968745397		0.0120866222

		0.75		-0.0084375		0.2241		0.0131679426																0.7471204842		0.0020968541

		0.8		-0.01408		0.23904		0.0109296583																0.7974589636		-0.0055453708

		0.82		-0.01552752		0.245016		0.0099955271																0.8176212955		-0.0077983008

		0.84		-0.01645056		0.250992		0.0090390472																0.8377995246		-0.0095293176

		0.86		-0.01680784		0.256968		0.0080599414																0.8579940242		-0.0106969117

		0.88		-0.01655808		0.262944		0.0070578146																0.878205199		-0.0112596832

		0.9		-0.01566		0.26892		0.0060321553																0.8984334876		-0.0111763343

		0.92		-0.01407232		0.274896		0.0049823372																0.9186793655		-0.0104056635

		0.94		-0.01175376		0.280872		0.0039076204																0.9389433469		-0.0089065596

		0.96		-0.00866304		0.286848		0.0028071527																0.959225988		-0.0066379956

		0.98		-0.00475888		0.292824		0.0016799705																0.9795278889		-0.0035590235

		1		0		0.2988		0.000525																0.9998496962		0.0003712311
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Chart1

		1		0		0
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Sheet1

		X lower		Y lower		X upper		Y upper						http://www.engapplets.vt.edu/fluids/vpm/index.html

														(Vortex Panel Method)

		1		0.00E+00		0		0

		0.99025594		-3.56E-03		6.48E-03		0.01201931

		0.98035506		-6.40E-03		0.01531054		0.02006494

		0.97043032		-9.02E-03		0.02458414		0.02723113

		0.96048263		-1.14E-02		0.03410837		0.03380871

		0.95051297		-0.01362878		0.04380532		0.03991103

		0.94052236		-0.01562631		0.05363297		0.04559736

		0.93051186		-0.01742557		0.06356481		0.05090417

		0.92048256		-0.01903123		0.07358235		0.05585643

		0.91043559		-0.02044801		0.08367178		0.0604727

		0.90037208		-0.02168067		0.09382214		0.06476768

		0.89029317		-0.02273406		0.10402443		0.06875358

		0.88020002		-0.02361306		0.11427101		0.07244099

		0.87009377		-0.02432262		0.12455523		0.07583941

		0.85997556		-0.02486774		0.1348712		0.07895755

		0.84984651		-0.02525347		0.14521367		0.08180361

		0.83970772		-0.02548488		0.15557785		0.08438541

		0.82956028		-0.02556711		0.16595941		0.08671049

		0.81940524		-0.02550534		0.17635438		0.08878622

		0.80924364		-0.02530475		0.18675915		0.09061981

		0.79907648		-0.02497057		0.19717039		0.09221838

		0.78890473		-0.02450807		0.20758507		0.09358898

		0.77872934		-0.02392251		0.21800044		0.09473858

		0.76855122		-0.02321918		0.22841399		0.09567413

		0.75837125		-0.02240341		0.23882345		0.09640252

		0.74819028		-0.02148049		0.24922678		0.0969306

		0.73800915		-0.02045576		0.25962214		0.09726518

		0.72782864		-0.01933455		0.27000792		0.09741303

		0.71764953		-0.01812219		0.28038268		0.09738087

		0.70747256		-0.01682401		0.29074516		0.0971754

		0.69729844		-0.01544534		0.30109427		0.09680324

		0.68712788		-0.0139915		0.31142907		0.09627097

		0.67696155		-0.0124678		0.32174879		0.09558512

		0.66680009		-0.01087956		0.33205275		0.09475215

		0.65664416		-9.23E-03		0.34234045		0.09377848

		0.64649436		-7.53E-03		0.35261145		0.09267045

		0.6363513		-5.78E-03		0.36286545		0.09143437

		0.62621556		-3.99E-03		0.37310222		0.09007646

		0.61608773		-2.15E-03		0.38332163		0.08860289

		0.60596835		-2.90E-04		0.39352363		0.08701978

		0.59585799		1.60E-03		0.40370822		0.08533317

		0.58575717		3.52E-03		0.41387549		0.08354905

		0.57566643		5.45E-03		0.42402556		0.08167336

		0.56558628		7.40E-03		0.43415861		0.07971197

		0.55551724		9.35E-03		0.44427487		0.07767072

		0.5454598		0.01130305		0.45437459		0.07555537

		0.53541446		0.0132549		0.46445809		0.07337164

		0.52538168		0.01519892		0.47452567		0.07112519

		0.51536194		0.01713012		0.4845777		0.06882167

		0.50535569		0.01904357		0.49461455		0.06646664

		0.49536339		0.02093437		0.50463661		0.06406563

		0.48538545		0.02279764		0.51464431		0.06162415

		0.4754223		0.02462857		0.52463806		0.05914764

		0.46547433		0.02642237		0.53461832		0.05664152

		0.45554191		0.02817428		0.54458554		0.05411118

		0.44562541		0.02987963		0.5545402		0.05156195

		0.43572513		3.15E-02		0.56448276		0.04899914

		0.42584139		3.31E-02		0.57441372		0.04642805

		0.41597444		3.47E-02		0.58433357		0.04385392

		0.40612451		3.61E-02		0.59424283		0.04128197

		0.39629178		3.75E-02		0.60414201		0.03871741

		0.38647637		3.89E-02		0.61403165		0.0361654

		0.37667837		4.01E-02		0.62391227		0.0336311

		0.36689778		4.13E-02		0.63378444		0.03111963

		0.35713455		4.24E-02		0.6436487		0.0286361

		0.34738855		4.34E-02		0.65350564		0.02618559

		0.33765955		4.43E-02		0.66335584		0.02377318

		0.32794725		0.04507149		0.67319991		0.02140392

		0.31825121		0.04576784		0.68303845		0.01908284

		0.30857093		0.04635755		0.69287212		0.01681498

		0.29890573		0.04683676		0.70270156		0.01460534

		0.28925484		0.04720168		0.71252744		0.01245893

		0.27961732		0.04744857		0.72235047		0.01038075

		0.26999208		0.04757373		0.73217136		8.38E-03

		0.26037786		0.04757354		0.74199085		6.45E-03

		0.25077322		0.0474444		0.75180972		4.61E-03

		0.24117655		0.04718276		0.76162875		2.85E-03

		0.23158601		0.04678511		0.77144878		1.19E-03

		0.22199956		0.04624798		0.78127066		-3.76E-04

		0.21241493		0.04556794		0.79109527		-1.84E-03

		0.20282961		0.04474162		0.80092352		-3.19E-03

		0.19324085		0.04376567		0.81075636		-4.43E-03

		0.18364562		0.04263682		0.82059476		-5.55E-03

		0.17404059		0.04135187		0.83043972		-6.55E-03

		0.16442215		0.03990771		0.84029228		-7.42E-03

		0.15478633		0.03830139		0.85015349		-8.15E-03

		0.1451288		0.03653013		0.86002444		-8.75E-03

		0.13544477		0.03459143		0.86990623		-9.20E-03

		0.12572899		0.03248317		0.87979998		-9.50E-03

		0.11597557		0.03020374		0.88970683		-9.65E-03

		0.10617786		0.02775232		0.89962792		-9.64E-03

		0.09632822		0.02512918		0.90956441		-9.46E-03

		0.08641765		0.02233621		0.91951744		-9.11E-03

		0.07643519		0.01937779		0.92948814		-8.59E-03

		0.06636703		0.01626216		0.93947764		-7.88E-03

		0.05619468		0.01300397		0.94948703		-6.99E-03

		0.04589163		9.63E-03		0.95951737		-5.90E-03

		0.03541586		6.19E-03		0.96956968		-4.61E-03

		0.02468946		2.78E-03		0.97964494		-3.12E-03

		0.01352026		-3.10E-04		0.98974406		-1.41E-03

		0		0

		6.48E-03		0.01201931

		0.01531054		0.02006494

		0.02458414		0.02723113

		0.03410837		0.03380871

		0.04380532		0.03991103

		0.05363297		0.04559736

		0.06356481		0.05090417

		0.07358235		0.05585643

		0.08367178		0.0604727

		0.09382214		0.06476768

		0.10402443		0.06875358

		0.11427101		0.07244099

		0.12455523		0.07583941

		0.1348712		0.07895755

		0.14521367		0.08180361

		0.15557785		0.08438541

		0.16595941		0.08671049

		0.17635438		0.08878622

		0.18675915		0.09061981

		0.19717039		0.09221838

		0.20758507		0.09358898

		0.21800044		0.09473858

		0.22841399		0.09567413

		0.23882345		0.09640252

		0.24922678		0.0969306

		0.25962214		0.09726518

		0.27000792		0.09741303

		0.28038268		0.09738087

		0.29074516		0.0971754

		0.30109427		0.09680324

		0.31142907		0.09627097

		0.32174879		0.09558512

		0.33205275		0.09475215

		0.34234045		0.09377848

		0.35261145		0.09267045

		0.36286545		0.09143437

		0.37310222		0.09007646

		0.38332163		0.08860289

		0.39352363		0.08701978

		0.40370822		0.08533317

		0.41387549		0.08354905

		0.42402556		0.08167336

		0.43415861		0.07971197

		0.44427487		0.07767072

		0.45437459		0.07555537

		0.46445809		0.07337164

		0.47452567		0.07112519

		0.4845777		0.06882167

		0.49461455		0.06646664

		0.50463661		0.06406563

		0.51464431		0.06162415

		0.52463806		0.05914764

		0.53461832		0.05664152

		0.54458554		0.05411118

		0.5545402		0.05156195

		0.56448276		0.04899914

		0.57441372		0.04642805

		0.58433357		0.04385392

		0.59424283		0.04128197

		0.60414201		0.03871741

		0.61403165		0.0361654

		0.62391227		0.0336311

		0.63378444		0.03111963

		0.6436487		0.0286361

		0.65350564		0.02618559

		0.66335584		0.02377318

		0.67319991		0.02140392

		0.68303845		0.01908284

		0.69287212		0.01681498

		0.70270156		0.01460534

		0.71252744		0.01245893

		0.72235047		0.01038075

		0.73217136		8.38E-03

		0.74199085		6.45E-03

		0.75180972		4.61E-03

		0.76162875		2.85E-03

		0.77144878		1.19E-03

		0.78127066		-3.76E-04

		0.79109527		-1.84E-03

		0.80092352		-3.19E-03

		0.81075636		-4.43E-03

		0.82059476		-5.55E-03

		0.83043972		-6.55E-03

		0.84029228		-7.42E-03

		0.85015349		-8.15E-03

		0.86002444		-8.75E-03

		0.86990623		-9.20E-03

		0.87979998		-9.50E-03

		0.88970683		-9.65E-03

		0.89962792		-9.64E-03

		0.90956441		-9.46E-03

		0.91951744		-9.11E-03

		0.92948814		-8.59E-03

		0.93947764		-7.88E-03

		0.94948703		-6.99E-03

		0.95951737		-5.90E-03

		0.96956968		-4.61E-03

		0.97964494		-3.12E-03

		0.98974406		-1.41E-03

		1		0.00E+00
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AirfoilPolynomial

		

				Sample						MAV2001						2Grüven

				X		Y				X		Y				X		Y				Sample

				1		0				0		0				0		0.0005				c1		0				Examples				MAV2001				2Grüven		IFJU2004

				0.98		-0.00475888				0.02		0.0133699149				0.02		0.0162902816				c2		0				c1		1.5407		0		0		-4.1632		0

				0.96		-0.00866304				0.04		0.0251087116				0.04		0.0290318132				c3		0				c2		-4.0902		0		0		13.8648		0

				0.94		-0.01175376				0.06		0.0352678269				0.06		0.0391862466				c4		0.86				c3		3.2041		-0.6815		0		-17.7259		0

				0.92		-0.01407232				0.08		0.0439080139				0.08		0.0471573984				c5		-1.46				c4		0.7269		2.2922		0.9497		11.6092		0.86

				0.9		-0.01566				0.1		0.0510979487				0.1		0.0532960948				c6		0.6				c5		-2.091		-2.3282		-1.5037		-4.4595		-1.46

				0.88		-0.01655808				0.12		0.0569129086				0.12		0.0579048243				c7		0				c6		0.71		0.716		0.5529		0.8742		0.6

				0.86		-0.01680784				0.14		0.0614335206				0.14		0.0612421983										c7		0		0.0003		0.0062		0.0005		0

				0.84		-0.01645056				0.16		0.0647445815				0.16		0.0635272201

				0.82		-0.01552752				0.18		0.0669339483				0.18		0.0649433622										cl (5deg)		0.312317								0.457658

				0.8		-0.01408				0.2		0.0680915008				0.2		0.0656424512										cm (5deg)		0.167405								0.117748

				0.75		-0.0084375				0.25		0.0670681396				0.25		0.0650066406

				0.7		-0.00042				0.3		0.0615734943				0.3		0.0619301012

				0.65		0.0093275				0.35		0.0529495817				0.35		0.0570938749

				0.6		0.02016				0.4		0.0424136192				0.4		0.0507888448

				0.55		0.0314325				0.45		0.0310173061				0.45		0.0431312308

				0.5		0.0425				0.5		0.0196234375				0.5		0.03423125

				0.45		0.0527175				0.55		0.0088998511				0.55		0.0243149403

				0.4		0.06144				0.6		-0.0006692928				0.6		0.0137991488

				0.35		0.0680225				0.65		-0.0087548985				0.65		0.0033196834

				0.3		0.07182				0.7		-0.0151369897				0.7		-0.0062873708

				0.25		0.0721875				0.75		-0.0196414307				0.75		-0.0140511719

				0.2		0.06848				0.8		-0.0220593152				0.8		-0.0189784768

				0.18		0.06571152				0.82		-0.0223726976				0.82		-0.0199543165

				0.16		0.06214656				0.84		-0.0222690473				0.84		-0.0202928897

				0.14		0.05774384				0.86		-0.0217094964				0.86		-0.0199626278

				0.12		0.05246208				0.88		-0.0206462098				0.88		-0.0189456535

				0.1		0.04626				0.9		-0.0190209393				0.9		-0.0172406092

				0.08		0.03909632				0.92		-0.0167635053				0.92		-0.0148656788

				0.06		0.03092976				0.94		-0.0137902084				0.94		-0.0118618

				0.04		0.02171904				0.96		-0.0100021698				0.96		-0.0082960691

				0.02		0.01142288				0.98		-0.0052836006				0.98		-0.0042653375

				0		0				1		0.0005				1		0.0001

				0.02		0.01142288

				0.04		0.02171904

				0.06		0.03092976

				0.08		0.03909632

				0.1		0.04626

				0.12		0.05246208

				0.14		0.05774384

				0.16		0.06214656

				0.18		0.06571152

				0.2		0.06848

				0.25		0.0721875

				0.3		0.07182

				0.35		0.0680225

				0.4		0.06144

				0.45		0.0527175

				0.5		0.0425

				0.55		0.0314325

				0.6		0.02016

				0.65		0.0093275

				0.7		-0.00042

				0.75		-0.0084375

				0.8		-0.01408

				0.82		-0.01552752

				0.84		-0.01645056

				0.86		-0.01680784

				0.88		-0.01655808

				0.9		-0.01566

				0.92		-0.01407232

				0.94		-0.01175376

				0.96		-0.00866304

				0.98		-0.00475888

				1		0
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Upper&Lower

								Tickness Ratio =		0.05

		X		Y		Slope		Thickness Function				X-upper		Y-upper				X-lower		Y-lower				Panel Coords

		1		0		0.2988		0.000525				0		0				1.0001503038		-0.0003712311				1.0001503038		-0.0003712311

		0.98		-0.00475888		0.292824		0.0016799705				0.0199412426		0.0212533188				0.9804721111		-0.0059587365				0.9804721111		-0.0059587365

		0.96		-0.00866304		0.286848		0.0028071527				0.0398392709		0.0351571377				0.960774012		-0.0106880844				0.960774012		-0.0106880844

		0.94		-0.01175376		0.280872		0.0039076204				0.0597133788		0.0468909766				0.9410566531		-0.0146009604				0.9410566531		-0.0146009604

		0.92		-0.01407232		0.274896		0.0049823372				0.0795711224		0.0569859558				0.9213206345		-0.0177389765				0.9213206345		-0.0177389765

		0.9		-0.01566		0.26892		0.0060321553				0.0994172552		0.0656747114				0.9015665124		-0.0201436657				0.9015665124		-0.0201436657

		0.88		-0.01655808		0.262944		0.0070578146				0.1192552443		0.0730981216				0.881794801		-0.0218564768				0.881794801		-0.0218564768

		0.86		-0.01680784		0.256968		0.0080599414				0.1390878188		0.0793579433				0.8620059758		-0.0229187683				0.8620059758		-0.0229187683

		0.84		-0.01645056		0.250992		0.0090390472				0.158917226		0.0845360391				0.8422004754		-0.0233718024				0.8422004754		-0.0233718024

		0.82		-0.01552752		0.245016		0.0099955271				0.17874537		0.0887029403				0.8223787045		-0.0232567392				0.8223787045		-0.0232567392

		0.8		-0.01408		0.23904		0.0109296583				0.198573896		0.0919221824				0.8025410364		-0.0226146292				0.8025410364		-0.0226146292

		0.75		-0.0084375		0.2241		0.0131679426				0.2481559263		0.0962035481				0.7528795158		-0.0189718541				0.7528795158		-0.0189718541

		0.7		-0.00042		0.20916		0.015266278				0.2977673074		0.095772548				0.7031254603		-0.0129266222				0.7031254603		-0.0129266222

		0.65		0.0093275		0		0.0172187339				0.3474219493		0.0914168875				0.65		-0.0051094375				0.65		-0.0051094375

		0.6		0.02016		0.17928		0.0190140378				0.3971305232		0.0838898346				0.6033553406		0.0038555971				0.6033553406		0.0038555971

		0.55		0.0314325		0.16434		0.0206351153				0.4469012785		0.0739224741				0.5533462882		0.0133516837				0.5533462882		0.0133516837

		0.5		0.0425		0.1494		0.0220584383				0.4967406436		0.062229667				0.5032593564		0.022770333				0.5032593564		0.022770333

		0.45		0.0527175		0.13446		0.0232530695				0.5466537118		0.0495133163				0.4530987215		0.0315125259				0.4530987215		0.0315125259

		0.4		0.06144		0.11952		0.0241792119				0.5966446594		0.0364644029				0.4028694768		0.0389901654				0.4028694768		0.0389901654

		0.35		0.0680225		0.10458		0.0247859092				0.6467171218		0.0237644375				0.3525780507		0.0446281125				0.3525780507		0.0446281125

		0.3		0.07182		0.08964		0.0250071943				0.6968745397		0.0120866222				0.3022326926		0.047867452				0.3022326926		0.047867452

		0.25		0.0721875		0.0747		0.0247551758				0.7471204842		0.0020968541				0.2518440737		0.0481714519				0.2518440737		0.0481714519

		0.2		0.06848		0.05976		0.0239064291				0.7974589636		-0.0055453708				0.201426104		0.0450378176				0.201426104		0.0450378176

		0.18		0.06571152		0.053784		0.0233609122				0.8176212955		-0.0077983008				0.18125463		0.0427200997				0.18125463		0.0427200997

		0.16		0.06214656		0.047808		0.0226742534				0.8377995246		-0.0095293176				0.161082774		0.0397570809				0.161082774		0.0397570809

		0.14		0.05774384		0.041832		0.0218248937				0.8579940242		-0.0106969117				0.1409121812		0.0361297367				0.1409121812		0.0361297367

		0.12		0.05246208		0.035856		0.0207840901				0.878205199		-0.0112596832				0.1207447557		0.0318260384				0.1207447557		0.0318260384

		0.1		0.04626		0.02988		0.0195115434				0.8984334876		-0.0111763343				0.1005827448		0.0268452886				0.1005827448		0.0268452886

		0.08		0.03909632		0.023904		0.0179467914				0.9186793655		-0.0104056635				0.0804288776		0.0212066842				0.0804288776		0.0212066842

		0.06		0.03092976		0.017928		0.015989921				0.9389433469		-0.0089065596				0.0602866212		0.0149685434				0.0602866212		0.0149685434

		0.04		0.02171904		0.011952		0.0134488438				0.959225988		-0.0066379956				0.0401607291		0.0082809423				0.0401607291		0.0082809423

		0.02		0.01142288		0.005976		0.0098324047				0.9795278889		-0.0035590235				0.0200587574		0.0015924412				0.0200587574		0.0015924412

		0		0		0		0				0.9998496962		0.0003712311				0		0				0		0

		0.02		0.01142288		0.005976		0.0098324047																0.0199412426		0.0212533188

		0.04		0.02171904		0.011952		0.0134488438																0.0398392709		0.0351571377

		0.06		0.03092976		0.017928		0.015989921																0.0597133788		0.0468909766

		0.08		0.03909632		0.023904		0.0179467914																0.0795711224		0.0569859558

		0.1		0.04626		0.02988		0.0195115434																0.0994172552		0.0656747114

		0.12		0.05246208		0.035856		0.0207840901																0.1192552443		0.0730981216

		0.14		0.05774384		0.041832		0.0218248937																0.1390878188		0.0793579433

		0.16		0.06214656		0.047808		0.0226742534																0.158917226		0.0845360391

		0.18		0.06571152		0.053784		0.0233609122																0.17874537		0.0887029403

		0.2		0.06848		0.05976		0.0239064291																0.198573896		0.0919221824

		0.25		0.0721875		0.0747		0.0247551758																0.2481559263		0.0962035481

		0.3		0.07182		0.08964		0.0250071943																0.2977673074		0.095772548

		0.35		0.0680225		0.10458		0.0247859092																0.3474219493		0.0914168875

		0.4		0.06144		0.11952		0.0241792119																0.3971305232		0.0838898346

		0.45		0.0527175		0.13446		0.0232530695																0.4469012785		0.0739224741

		0.5		0.0425		0.1494		0.0220584383																0.4967406436		0.062229667

		0.55		0.0314325		0.16434		0.0206351153																0.5466537118		0.0495133163

		0.6		0.02016		0.17928		0.0190140378																0.5966446594		0.0364644029

		0.65		0.0093275		0.19422		0.0172187339																0.6467171218		0.0237644375

		0.7		-0.00042		0.20916		0.015266278																0.6968745397		0.0120866222

		0.75		-0.0084375		0.2241		0.0131679426																0.7471204842		0.0020968541

		0.8		-0.01408		0.23904		0.0109296583																0.7974589636		-0.0055453708

		0.82		-0.01552752		0.245016		0.0099955271																0.8176212955		-0.0077983008

		0.84		-0.01645056		0.250992		0.0090390472																0.8377995246		-0.0095293176

		0.86		-0.01680784		0.256968		0.0080599414																0.8579940242		-0.0106969117

		0.88		-0.01655808		0.262944		0.0070578146																0.878205199		-0.0112596832

		0.9		-0.01566		0.26892		0.0060321553																0.8984334876		-0.0111763343

		0.92		-0.01407232		0.274896		0.0049823372																0.9186793655		-0.0104056635

		0.94		-0.01175376		0.280872		0.0039076204																0.9389433469		-0.0089065596

		0.96		-0.00866304		0.286848		0.0028071527																0.959225988		-0.0066379956

		0.98		-0.00475888		0.292824		0.0016799705																0.9795278889		-0.0035590235

		1		0		0.2988		0.000525																0.9998496962		0.0003712311
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