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EXECUTIVE SUMMARY
(< 1 page)
(YOUR COMPANY’S NAME) is pleased to present its final report for……

Executive Summary - Must be able to stand alone!  Many will only see this.
             - What was done

             - Why/how

             - Key Results               

                (Use pictures, so upper management can understand it!)

             - DO NOT "cut & paste" executive summary from body of report-

                 restate it freshly!

(If the report is for a contract (or a class), make it VERY clear up here that the contracted/assigned work was all completed.  Don't make them hunt to see if you did the job. This isn't a novel - no extra points for a surprise ending!)
Notes Concerning This File: 

1. This document is copyright (don’t get rich selling it to others!) but you are welcome to use it as a starting point for your report. You may wish to open the File Properties to change the Summary information.

2.  When making new Headings and when inserting figures, it is easiest to copy an existing one, paste it in, and modify it. This allows you to:

3.  Right-Click on the Table of Contents and List of Figures to update their information. 
Some Friendly Suggestions for Report Authors: 
1. Use Standard English, which does not include regional slang (“soda pop”) or text-messaging slang (“4” instead of “for”). Avoid even the mildest of swear words. 

2. All abbreviations and Greek characters should be listed in the Nomenclature section. 
3. Check spelling and grammar, and learn the common grammar mistakes that make you look like an idiot (its / it’s, that / which, who’s / whose, and a few dozen others). 

4. Try to avoid the sexism built into our language (designers aren’t always a “he”).

5. Pick then keep a consistent “voice”. If writing in the third person (the design was created using….) don’t switch to first person (then I analyzed it…..). Most technical reports are written exclusively in the third person, but there is no hard rule.
6.  Convert your reports into PDF format (I use PDF995) so that what you see is what they see.  PDF is usually smaller and this also makes it harder for someone to steal your text!
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NOMENCLATURE

A

= Aspect Ratio (span2/reference area, applied to wings and tails)
CL

= Wing Lift Coefficient

CAD

= Computer-Aided Design

CFD

= Computational Fluid Dynamics

cg

= Center of Gravity (mass)
DATCOM
= Data Compendium (USAF aerodynamics methodology report)
L/D 

= Lift-to-Drag Ratio

M 

= Mach Number 

RDS

= Aerospace vehicle design software (product of Conceptual Research Corp.)
T/W

= Thrust-to-weight ratio

W/S

= Wing loading (weight/area)

We

= Empty Weight

VL

= Vertical Landing

1. INTRODUCTION

(< 1 page)

(YOUR COMPANY’S NAME) has completed its contracted effort for…

Introduction must be written as if the Executive Summary is NOT there!)     

              - What was done/when

              - Who/for whom

              - Value of results (use) 

2. BACKGROUND

(1/2 to 4 pages)

There are many aircraft missions calling for…..

Background presents more detail on why the study was done, what else is going on that affects what you will show, defines context, sets the stage, etc…

This section should get them interested enough to read the rest!

3. STATEMENT OF THE PROBLEM

(1/2 to 2 pages)

The fundamental problem addressed by this research study is the technical means for allowing an aircraft to…..

The Statement of Problem should obviously follow from material in the background section, and specifically defines and limits the “scope" of the effort. 

4. APPROACH

(1 to 10 pages)

The overall project approach is described in this section…………..
Air vehicle analysis was done using the methods of Raymer
  …

The Approach section should give a clear and repeatable description of how you tackled the problem, with enough information for a knowledgeable person to reproduce the results you are about to present. This should include the assumptions used, the tools and methods, the steps of the research or study, etc… This may be broken out by task. 
Alternatively, there can be an Approach subsection beginning each section of the RESULTS.

5. RESULTS (or specific titles)
(2 to 10 pages)

The Results Section is the main “meat” of the report, presenting the actual findings, significant output of tests or calculations and other analysis. This MUST be readable, not pages of computer output (those go in the Appendices). Use a lot of pictures! Results should include problems encountered, believability of results, and accuracy estimates, if suitable.

The Results section can be broken into several sections if that makes more sense for the type of work being reported. In reporting on vehicle design studies I usually have separate sections titled System Requirements, Design Concept, Design Analysis, and Cost-Effectiveness (or something similar).  Or, those could be subheadings as follows:

Task 1: System Requirements
Requirements for this system were defined by…..

Task 2: Design Concept
From these requirements, an initial design concept was prepared as shown in figure…..
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figure 1. Vehicle Arrangement Three-View


[image: image3.emf]                wing Vtails

Area Sref       164 50

Aspect Ratio    9 3.5

Taper Ratio     0.4 0.56

Sweep (LE)      0 30

Sweep (c/4)     -2.726 26.417

Airfoil         NACA 65(216)-415 NACA 0006

Thickness t/c   0.15 0.12

Dihedral        3 135

Twist           0 0

Span            38.419 13.229

Root Chord      6.098 4.846

Tip Chord       2.439 2.714

Mean Chord      4.526 3.876

Y-bar           8.233 2.996

   
figure 2. Design Data

Task 3: Design Analysis
The vehicle design was analyzed using the methods of …
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figure 3.  Aero (L/D)

[image: image5.emf]Weight Loc Moment Weight Loc Moment

lbs ft ft-lbs lbs ft ft-lbs

STRUCTURES  1012.0 13518 EQUIPMENT  192.0 1462

  Wing 30413.4 4074  Flight Controls  3512.0 420

  V-Tails(2) 5426.0 1404  Instruments 10 4.6 46

  Fuselage 318 9.0 2862  Hydraulics  312.0 36

  Tail Booms (2) 14020.0 2800  Electrical  36 5.0 180

  Nacelle/cowling 2016.0 320  Avionics 28 5.0 140

  Motor Mount 1516.0 240  Air Conditioning 0

  Main Landing Gear 12913.6 1754  Anti-Icing 0

  Nose Landing Gear 32 2.0 64  Furnishings & Equipment 80 8.0 640

0

0         (% We Allowance) 5

0   Empty Weight Allowance 94.413.6 1285

PROPULSION 683.0 10712TOTAL WEIGHT EMPTY  1981.413.6 26976

  Engine 51017.0 8670

  Air Induction 1014.0 140USEFUL LOAD  1253.7

  Cooling 1015.0 150  Crew  340.0 6.3 2142

  Exhaust 10 0.0 0  Fuel  523.713.5 7069

  Engine Controls 314.0 42  Oil  10 0.0 0

  Misc. Engine Inst 3 0.0 0  Passengers 340 9.9 3366

  Propeller 4020.3 812  Payload  4011.6 464

  Starter 30 0.0 0

  Fuel System 6713.4 898TAKEOFF GROSS WEIGHT 3235.012.4 40018


figure 4. Weights

Task 4: Cost-Effectiveness

Cost was estimated using…… 
6. SUMMARY & CONCLUSIONS

(1/2 to 2 pages)

(YOUR COMPANY’S NAME)  has completed its contracted effort for ….
If they have read this far, the Summary and Conclusions section tells them what to believe and remember from all you’ve presented. It should briefly restate the background and problem, then lead them through the approach and technical results you found. Then, it should clearly state what you think they should conclude as a result, such as “this project is feasible and affordable” (but don’t use that cliché phrase!). Keep it short – if you can get them to remember two things about your study for six months afterwards, you are doing good!

Do not use prior text here – cut-and-paste is not your friend. You should never present new or additional information including graphics in this section, but I often throw in a pretty picture at the end, such as…... 
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APPENDICES

Rest of the tables/graphs, Computer Listings, whatever…
Appendices can be before or after References.

REFERENCES

� Raymer, D., AIRCRAFT DESIGN: A Conceptual Approach, American Institute of Aeronautics and Astronautics, Washington, D.C., Fourth Edition 2006
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DPRELEC

		RDS Geometry Tabulation For DPRELEC.DSN

				4/4/06

				wing		Vtails

		Area Sref		164		50

		Aspect Ratio		9		3.5

		Taper Ratio		0.4		0.56

		Sweep (LE)		0		30

		Sweep (c/4)		-2.726		26.417

		Airfoil		NACA 65(216)-415		NACA 0006

		Thickness t/c		0.15		0.12

		Dihedral		3		135

		Twist		0		0

		Span		38.419		13.229

		Root Chord		6.098		4.846

		Tip Chord		2.439		2.714

		Mean Chord		4.526		3.876

		Y-bar		8.233		2.996

		X loc (apex)		0		0

		X loc (c/4)		12.744		25.73

		Y location		0		5.748

		Z location		-1.822		-0.222

		Tail Vol

		Comp Type		HorizTail		HorizTail

		Component		Length		Width		Height		A-max		l/d-equiv.		Surface Area		Area+ Ends		Volume		# comp		X		Y		Z		Roll		Pitch		Yaw		Xcentroid		Xc-global

		Fuselage		19.653		4.557		4.557		17.431		4.172		246.537		248.137		246.653		1		0		0		0.166		0		0		0		10.3		10.3

		boom		14.157		0.797		1.049		0.652		15.534		31.4		31.446		5.951		2		12.838		5.765		-1.715		0		-5		0		6.365		19.179

		wing		19.209		10.513		1.576		10.564		5.238		172.807		183.452		39.8		2		12.744		0		-1.822		-3		0		0		6.174		12.744

		TailTop		2.646		2.192		0.704		0.425		3.598		13.703		14.553		1.124		1		26.897		0		3.98		0		0		0		1.323		28.22

		Vtails		6.614		6.532		0.569		1.839		4.322		50.772		52.79		7.857		2		25.73		5.748		-0.222		-135		0		0		2.729		25.73

		Nacelle		7.286		2.787		2.635		6.235		2.586		60.58		66.36		39.326		1		12.677		0		2.159		0		0		0		3.875		16.551

		CG SYMBOL		0.5		0.505		0.499		0.126		1.248		0.365		0.365		0.032		1		12.068		0		-0.111		0		0		0		0.25		12.318

		Bulkhead		0.1		4.405		4.507		16.666		0.022		1.446		1.449		1.645		1		12.289		0		0.166		0		0		0		0.049		12.339

		ElecMotr		4.333		2.5		2.5		4.877		1.739		28.202		33.253		16.366		1		16.053		0		2.104		0		0		0		1.698		17.751

		Prop		1.05		7		7		38.237		0.15		1.991		40.232		0.553		1		20.205		0		2.325		0		0		0		0.919		21.124

		CIVIL SEAT		0		4.015		3.689		5.672		0		0.003		11.347		0.001		1		7.307		0		1.107		0		0		-90		0		7.307

		CivSeat2		0		4.015		3.689		5.672		0		0.003		11.347		0.001		1		11.137		0		1.107		0		0		-90		0		11.137

		MAIN TIRE		0.516		1.473		1.473		1.693		0.351		2.251		3.91		0.786		2		13.491		3.628		-3.365		0		0		-90		0.258		13.491

		MAIN STRUT		1.86		0.147		0.147		0.017		12.696		0.858		0.891		0.031		2		13.605		4.371		-1.661		0		95		0		0.93		13.524

		MAIN UP		0.516		1.473		1.473		1.693		0.351		2.251		3.91		0.786		2		13.491		1.935		-1.355		0		90		-90		0.258		13.491

		NOSE TIRES		0.419		1.198		1.198		1.12		0.351		1.489		2.587		0.423		1		3.652		-0.219		-3.432		0		0		-90		0.21		3.652

		NOSE STRUT		1.501		0.126		0.126		0.012		11.948		0.593		0.618		0.019		1		3.818		0		-1.882		0		95		0		0.75		3.752

		NOSE UP		0.419		1.198		1.198		1.12		0.351		1.489		2.587		0.423		1		1.992		-0.22		-1.082		0		0		-90		0.21		1.992

		Surface Areas & Volumes are for one full component (one wing or tail panel, clipped as seen on screen)

		Surface Areas are perimeter-based and not adjusted for covered regions like wing root

		Wing & tail components are pre-rotated so rotations given are beyond normal orientation

		Below are component cross-section areas and perimeters (local axis system):

		X-local		Area		Perim

		Fuselage

		0		0.024		0.61

		0.473		1.254		4.313

		1.31		3.892		7.486

		2.181		6.452		9.53

		2.981		8.337		10.658

		3.625		9.755		11.409

		4.848		13.351		13.072

		5.906		15.847		14.173

		6.092		16.085		14.276

		6.846		16.781		14.596

		8.418		17.14		14.782

		11.55		17.431		14.974

		13.984		16.807		14.859

		16.133		13.365		13.384

		18.11		7.785		10.954

		19.653		1.575		7.874

		boom

		0		0.008		0.381

		1.363		0.358		2.144

		2.853		0.613		2.804

		4.258		0.652		2.908

		9.67		0.439		2.376

		12.902		0.179		1.52

		14.157		0.038		0.691

		wing

		0		10.564		21.533

		0.456		7.231		17.815

		1.369		4.654		14.292

		1.916		3.461		12.324

		2.646		2.61		10.704

		3.513		2.417		10.299

		5.84		2.376		10.212

		8.233		1.962		9.279

		10.566		1.596		8.368

		12.9		1.267		7.458

		15.233		0.977		6.548

		17.567		0.724		5.637

		18.297		0.587		5.074

		18.844		0.415		4.269

		19.209		0.081		1.885

		TailTop

		0		0.425		5.178

		0.41		0.425		5.178

		1.325		0.425		5.178

		2.646		0.425		5.178

		Vtails

		0		1.415		8.486

		0.319		1.839		9.675

		0.988		1.676		9.235

		1.658		1.52		8.794

		2.327		1.372		8.354

		2.996		1.231		7.914

		3.901		1.053		7.319

		4.805		0.889		6.725

		5.71		0.738		6.13

		6.614		0.602		5.535

		Nacelle

		0.03		2.092		5.379

		1.158		4.635		7.805

		2.669		6.176		8.959

		5.528		6.235		8.998

		6.656		5.47		8.366

		7.316		3.689		6.833

		CG SYMBOL

		0		0		0.047

		0.25		0.126		1.42

		0.5		0		0.031

		Bulkhead

		0		0.001		0.09

		0		16.666		14.643

		0.049		16.666		14.643

		0.097		16.666		14.643

		0.1		0.002		0.179

		ElecMotr

		0		4.877		7.841

		1.5		4.877		7.841

		3		4.877		7.841

		3.097		2.168		5.228

		3.625		2.168		5.228

		3.75		0.174		1.481

		4		0.174		1.481

		4.333		0.174		1.481

		Prop

		0.195		38.237		21.956

		0		38.237		21.956

		0.389		1.063		3.66

		1.05		0.004		0.22

		CIVIL SEAT

		0		5.672		13.555

		0		5.672		13.555

		0		5.672		13.555

		CivSeat2

		0		5.672		13.555

		0		5.672		13.555

		0		5.672		13.555

		MAIN TIRE

		0		0.829		3.234

		0.052		1.528		4.389

		0.258		1.693		4.62

		0.464		1.528		4.389

		0.516		0.829		3.234

		MAIN STRUT

		0		0.017		0.461

		0.902		0.017		0.461

		1.86		0.017		0.461

		MAIN UP

		0		0.829		3.234

		0.052		1.528		4.389

		0.258		1.693		4.62

		0.464		1.528		4.389

		0.516		0.829		3.234

		NOSE TIRES

		0		0.549		2.631

		0.042		1.011		3.57

		0.21		1.12		3.758

		0.377		1.011		3.57

		0.419		0.549		2.631

		NOSE STRUT

		0		0.012		0.395

		0.686		0.012		0.395

		1.501		0.012		0.395

		NOSE UP

		0		0.549		2.631

		0.042		1.011		3.57

		0.21		1.12		3.758

		0.377		1.011		3.57

		0.419		0.549		2.631

		To convert to WORD table:

		1. Highlight table area

		2. Select TABLE, CONVERT TEXT TO TABLE

		3. Select SEPARATE TEXT AT TABS, then OK

		To open as EXCEL worksheet:

		1. Select DELIMITED, then NEXT

		2. Select TAB, then FINISHED
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WeightSheet

		Weight Reporting Format for Simplified Aircraft Design for Homebuilders

		Use this sheet for reporting weights calculations & estimating center of gravity.																				Input only items in blue

		(Sorry, no weights estimation methods here, just the form to enter your estimates and the moment calculations)

		H2AC-2 Weights		Weight		Loc		Moment						Weight		Loc		Moment

				lbs		ft		ft-lbs						lbs		ft		ft-lbs

		STRUCTURES		1030.0				13759				EQUIPMENT		183.0				1403

		Wing		322		13.4		4315				Flight Controls		33		12.0		396

		V-Tails(2)		54		26.0		1404				Instruments		10		4.6		46

		Fuselage		318		9.0		2862				Hydraulics		3		12.0		36

		Tail Booms (2)		140		20.0		2800				Electrical		29		5.0		145

		Nacelle/cowling		20		16.0		320				Avionics		28		5.0		140

		Motor Mount		15		16.0		240				Air Conditioning						0

		Main Landing Gear		129		13.6		1754				Anti-Icing						0

		Nose Landing Gear		32		2.0		64				Furnishings & Equipment		80		8.0		640

								0

								0				(% We Allowance)		10								enter %

								0				Empty Weight Allowance		223.9		13.4		3002				don’t enter these

		PROPULSION		1026.0				14863				TOTAL WEIGHT EMPTY		2462.9		13.4		33027

		Engine		192		17.0		3264

		Air Induction		3		14.0		42				USEFUL LOAD		772.1

		Cooling		90		15.0		1350				Crew		340.0		6.3		2142

		Exhaust		0		0.0		0				Fuel		52.1		13.5		703				Don't enter this! It is calculated from Wo, We, and other Useful Load Group items

		Engine Controls		2		14.0		28				Oil		0		0.0		0

		Misc. Engine Inst		0		0.0		0				Passengers		340		9.9		3366

		Propeller		40		20.3		812				Payload		40		11.6		464

		Starter		0		0.0		0

		Fuel System		699		13.4		9367				TAKEOFF GROSS WEIGHT		3235.0		12.3		39703

								Possible Loading Conditions				Crew+Pass+Pld, No Fuel		3182.9		12.3		38999

												Crew+Pass,No Pld,No Fuel		3142.9		12.3		38535

												Crew only, No Fuel		2802.9		12.5		35169

												Crew only, Full Fuel		2855.0		12.6		35873





ConvEngine

		Weight Reporting Format for Simplified Aircraft Design for Homebuilders

		Use this sheet for reporting weights calculations & estimating center of gravity.																				Input only items in blue

		(Sorry, no weights estimation methods here, just the form to enter your estimates and the moment calculations)

				Weight		Loc		Moment						Weight		Loc		Moment

				lbs		ft		ft-lbs						lbs		ft		ft-lbs

		STRUCTURES		1012.0				13518				EQUIPMENT		192.0				1462

		Wing		304		13.4		4074				Flight Controls		35		12.0		420

		V-Tails(2)		54		26.0		1404				Instruments		10		4.6		46

		Fuselage		318		9.0		2862				Hydraulics		3		12.0		36

		Tail Booms (2)		140		20.0		2800				Electrical		36		5.0		180

		Nacelle/cowling		20		16.0		320				Avionics		28		5.0		140

		Motor Mount		15		16.0		240				Air Conditioning						0

		Main Landing Gear		129		13.6		1754				Anti-Icing						0

		Nose Landing Gear		32		2.0		64				Furnishings & Equipment		80		8.0		640

								0

								0				(% We Allowance)		5								enter %

								0				Empty Weight Allowance		94.4		13.6		1285				don’t enter these

		PROPULSION		683.0				10712				TOTAL WEIGHT EMPTY		1981.4		13.6		26976

		Engine		510		17.0		8670

		Air Induction		10		14.0		140				USEFUL LOAD		1253.7

		Cooling		10		15.0		150				Crew		340.0		6.3		2142

		Exhaust		10		0.0		0				Fuel		523.7		13.5		7069				Don't enter this! It is calculated from Wo, We, and other Useful Load Group items

		Engine Controls		3		14.0		42				Oil		10		0.0		0

		Misc. Engine Inst		3		0.0		0				Passengers		340		9.9		3366

		Propeller		40		20.3		812				Payload		40		11.6		464

		Starter		30		0.0		0

		Fuel System		67		13.4		898				TAKEOFF GROSS WEIGHT		3235.0		12.4		40018

								Possible Loading Conditions				Crew+Pass+Pld, No Fuel		2711.4		12.2		32948

												Crew+Pass,No Pld,No Fuel		2671.4		12.2		32484

												Crew only, No Fuel		2331.4		12.5		29118

												Crew only, Full Fuel		2855.0		12.7		36188






