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DE S I G N  G U I DE

This PowerPoint 2007 template produces a 36”x48” 

presentation poster. You can use it to create your research 

poster and save valuable time placing titles, subtitles, text, 

and graphics. 

We provide a series of online tutorials that will guide you 

through the poster design process and answer your poster 

production questions. To view our template tutorials, go online 

to PosterPresentations.com and click on HELP DESK.

When you are ready to print your poster, go online to 

PosterPresentations.com

Need assistance? Call us at 1.510.649.3001

Q U I C K  STA RT

Zoom in and out
 As you work on your poster zoom in and out to the level 

that is more comfortable to you. 

 Go to VIEW > ZOOM.

Title, Authors, and Affiliations
Start designing your poster by adding the title, the names of the authors, 

and the affiliated institutions. You can type or paste text into the 

provided boxes. The template will automatically adjust the size of your 

text to fit the title box. You can manually override this feature and 

change the size of your text. 

T IP : The font size of your title should be bigger than your name(s) and 

institution name(s).

Adding Logos / Seals
Most often, logos are added on each side of the title. You can insert a 

logo by dragging and dropping it from your desktop, copy and paste or by 

going to INSERT > PICTURES. Logos taken from web sites are likely to be 

low quality when printed. Zoom it at 100% to see what the logo will look 

like on the final poster and make any necessary adjustments.  

T IP:  See if your school’s logo is available on our free poster templates 

page.

Photographs / Graphics
You can add images by dragging and dropping from your desktop, copy 

and paste, or by going to INSERT > PICTURES. Resize images 

proportionally by holding down the SHIFT key and dragging one of the 

corner handles. For a professional-looking poster, do not distort your 

images by enlarging them disproportionally.

Image Quality Check
Zoom in and look at your images at 100% magnification. If they look good 

they will print well. 
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Q U I C K  STA RT ( con t . )

How to change the template color theme
You can easily change the color theme of your poster by going to the 

DESIGN menu, click on COLORS, and choose the color theme of your 

choice. You can also create your own color theme.

You can also manually change the color of your background by going to 

VIEW > SLIDE MASTER.  After you finish working on the master be sure to 

go to VIEW > NORMAL to continue working on your poster.

How to add Text
The template comes with a number of pre-

formatted placeholders for headers and text 

blocks. You can add more blocks by copying and 

pasting the existing ones or by adding a text box 

from the HOME menu. 

 Text size
Adjust the size of your text based on how much content you have to 

present. The default template text offers a good starting point. Follow 

the conference requirements.

How to add Tables
To add a table from scratch go to the INSERT menu and 

click on TABLE. A drop-down box will help you select rows 

and columns. 

You can also copy and a paste a table from Word or another PowerPoint 

document. A pasted table may need to be re-formatted by RIGHT-CLICK > 

FORMAT SHAPE, TEXT BOX, Margins.

Graphs / Charts
You can simply copy and paste charts and graphs from Excel or Word. 

Some reformatting may be required depending on how the original 

document has been created.

How to change the column configuration
RIGHT-CLICK on the poster background and select LAYOUT to see the 

column options available for this template. The poster columns can also 

be customized on the Master. VIEW > MASTER.

How to remove the info bars
If you are working in PowerPoint for Windows and have finished your 

poster, save as PDF and the bars will not be included. You can also delete 

them by going to VIEW > MASTER. On the Mac adjust the Page-Setup to 

match the Page-Setup in PowerPoint before you create a PDF. You can 

also delete them from the Slide Master.

Save your work
Save your template as a PowerPoint document. For printing, save as 

PowerPoint or “Print-quality” PDF.

Print your poster
When you are ready to have your poster printed go online to 

PosterPresentations.com and click on the “Order Your Poster” button. 

Choose the poster type the best suits your needs and submit your order. 

If you submit a PowerPoint document you will be receiving a PDF proof 

for your approval prior to printing. If your order is placed and paid for 

before noon, Pacific, Monday through Friday, your order will ship out that 

same day. Next day, Second day, Third day, and Free Ground services are 

offered. Go to PosterPresentations.com for more information.
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Student discounts are available on our Facebook page.
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• Design an aerodynamic drag system, which acts as an air brake 

during rocket flight.

• Aerodynamic drag system must provide sufficient drag to 

correct predicted flight altitudes within a 10% error margin.

• Include sensors to measure real-time data and enable changes 

in-flight.

• Final system design must be easily implemented into standard 

rocket body sizes and geometries commonly flown in IREC 

competitions.

• Individual components within system must be able to 

withstand maximum anticipated forces and loads present 

through the course of a launch.

The goal of this project was to design an aerodynamic braking 

system for an IREC competition rocket to help it reach a target 

apogee of about 10,000 ft AGL. The system needed to be 

lightweight, compact, reliable, and compatible with the rocket’s 

other subsystems. The design process included concept 

generation, CAD modeling, FEA, prototyping, and aerodynamic 

testing.

Scope of Work

Objectives

CAD models were created, FEA (Finite Element Analysis) was 

performed to evaluate structural performance, PLA prototypes 

were built for mechanism testing, and scaled wind tunnel models 

were used to study aerodynamic behavior.

• Initial prototyping and designing was planned around a two-

layer linkage system.

• Through further prototyping and FEA simulations, the team 

found that a single-layer linkage system would provide 

adequate strength.

• Loads utilized during FEA were derived from hand-calcs and 

MATLAB script in which maximum loads were determined.

Materials and Methods

The deployable fins concept was chosen for its simpler design and 

lower failure risk. FEA supported Aluminum 6061 as a practical 

material choice/ Prototyping improved symmetry, simplified the 

linkage system and reduced part count. Wind tunnel testing 

showed increased drag with minimal transverse forces, indicating 

the system could reduce altitude without major stability issues. 

Results

Results Cont.

This project demonstrates that deployable fins are a promising 

solution for altitude control in an IREC rocket; capable of meeting 

user and technical standards while providing suitable performance 

when correctly optimized with a planned rocket design. 

• The system was developed over the course of two semesters in 

which the team applied engineering principles. 

• The design process narrowed multiple concepts into one 

practical design that met key customer needs and engineering 

requirements. 

• FEA, prototyping, and wind tunnel testing supported the 

feasibility of the system. 
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• Final design was prototyped over several months

• The linkages and fins were strong enough for expected 

loads

• Electronic fin actuation system was still being developed

• AutoCAD was used to create a circuit layout for 

component integration

• Sensors were included to support real-time drag 

adjustment

• The system design was nearly complete, with feedback-

loop coding still needed

Coach: Dr. Masood Amin

Aaron Beebe, Anne-Marie Helt, Austin Walker, Bijan Parvizi, Parker Frisby, Samuel Peterson

Rocket Altitude

Design Process

• Many drag system requirements were defined by IREC guidelines 

and regulations

• The design is intended for student and hobbyist use

• User input was gathered from students involved in launches and 

local launch board members

• Feedback helped guide the design toward practical user needs

Final Design

The primary and explicit needs were deemed to be essential in the 

proper function of the design and were used in conjunction with the 

IREC guidelines to form a basic set of design requirements. These 

design requirements were used to guide the concept generation and 

design selection process later on.

The project began with a review of IREC rules, customer needs, 

and design requirements. Brainstorming methods, including mind 

mapping and reverse brainstorming were used to generate 

concepts. A weighted decision matrix was then used to compare 

designs and select the deployable fins concept for further 

development. The brainstorming map and design matrix are 

shown below

To assist in determining load forces for design validation 

through the use of FEA, the team utilized OpenRocket. This 

software plotted speeds for typical IREC launches.

In order to gain a further 

understanding about the 

aerodynamics of a typical 

rocket during powered 

ascent, the team conducted 

several tests in the UVU 

Smith College of 

Engineering Wind Tunnel. 

The team tested 1:6 and 1:4 

scale models, and the 1:6 

scale model provided 

valuable insight towards 

rocket aerodynamics during 

late laminar and transitional 

flow regimes.
• 3D-printed scale models produced results 

differing from expected fluid behavior 

• Flow separation likely occurred in the late 

laminar regime 

• Moving deployable fins forward could 

reduce separation – at the cost of stability.

• Wind tunnel tests did not use the exact 

aerodynamic drag design 

• Design was modified to prevent potential 

wind tunnel damage

Design Sketches
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