
(—THIS SIDEBAR DOES NOT PRINT—) 
DES 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 CK  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 CK  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. 
 

Student discounts are available on our Facebook page. 
Go to PosterPresentations.com and click on the FB icon.  
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The Cultured Abalone LLC is a shore-based aquaculture operation 
located on the Santa Barbara Channel in Goleta, California.  An 
energy assessment performed by Southern California Edison has 
identified energy efficiency improvement potential in updating the 
aeration system.  A baseline system of regenerative blowers  was 
used to provide aeration into growing tanks used for abalone and 
seaweed production.  The project scope included replacement of 
the existing blowers with an efficiency-optimized system sized to 
provide adequate level of aeration to the tanks.  Efficiency gains are 
achieved by sourcing highly efficient blowers, improving system 
layout, and enabling precise system tuning via variable-frequency 
controllers.  

ABSTRACT 

OBJECTIVES 

Energy Assessment 
A primary energy assessment was performed by Southern 
California Edison as part of a Business Energy Efficiency 
Consultation titled “Business Efficiency Consultation – High 
Efficiency Aeration Turbo Blower with Variable Frequency Drive”.  
The assessment quantifies the existing system, lays out a proposed 
optimized system and calculates the potential energy efficiency 
improvements achievable through retrofit.   
 
System Specification 
The key parameter for sizing the new system was to establish the 
acceptable baseline of aeration on a tank basis.  This was achieved 
by measuring operating pressure in the current system and using 
published fan curves for the existing blowers to calculate the airflow 
in each tank.  To aid in calculating the performance of a new 
system, the non-linear response of air-flow vs. pressure was also 
established.  This relationship was combined with fan curves of 
replacement blowers and manifold combinations to optimize the 
operating point for the new system. 
 

MATERIALS AND METHODS 

REFERENCES 

CONTACT 

• Reduction of energy usage by 313,608 kWh annually. 
• Reduction of peak demand by 35.8 kW. 
• Reduction of peak Improved operational flexibility by varying 

system output. 
• Definition of installation, operation and maintenance strategy. 
• Compliance with stakeholder parameters such as noise output 

limits, system redundancy and corrosion protection. 
• Minimized disturbance of ongoing operations during installation 

and commissioning. 
• Utilization of available funding opportunities through grant 

programs. 

Energy Efficiency Improvement of Abalone Aeration System 
Douglas Bush, The Cultured Abalone LLC, Robert Endress, Process Air Solutions, Ole Kils, Argonauta Design & Engineering LLC. 

System Design and  Hardware Selection 
System optimization is a multi-variable problem aimed at creating 
an aeration layout that utilizes high-efficiency blowers near their 
optimal operating point while tying the distribution manifold into 
existing air piping infrastructure within the physical constrains of the 
existing tank layouts.  Having defined the pressure and flow 
requirements of each tank type, different combinations of tanks and 
manifolding were matched with possible blower units to evaluate 
total system efficiency.  
A series of Vortron blowers were down-selected for testing due to 
their superior efficiency near the expected operating point of the 
system. Vortron specializes in high-efficiency blowers by focusing 
on advances in turbo machinery design, computational fluid 
dynamics utilization and extensive performance testing.  These 
centrifugal blowers are capable of operating near 80% adiabatic 
efficiency. 

Calculating system performance of the Vortron units required 
specification of the operating point (pressure and flow).  This 
defined the blower efficiency and the required electrical power can 
be calculated by the following equation: 
 

𝐻𝑃 = 𝐶𝐹𝑀 × 528 × 𝑃 + 407
407

.286
− 1 1

𝑛𝑐
× .000425 

Where P is the blower discharge pressure in in-H2O 
 
The final system utilizes 4 Vortron Z40 blowers in the configuration 
shown below: 

RESULTS 
The system was successfully installed and commissioned without 
major interruption of aquaculture operations.  Grant funding was 
secured from SC Edison as well as the US Department of 
Agriculture REAP program which substantially lowered the required 
capital expense of the installation.  Testing of the installed system 
has shown a projected reduction in annual energy usage of 
388,681kWh with a reduction in peak demand of 44.4 kW, 
exceeding the efficiency improvement objectives.  
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