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Agenda
Training Webcast Introduction

Introduction of Fan Efficiency - 20 minutes
Concepts

Introduction of Tools - 20 minutes

FSAT Demonstration - 20 minutes

Q & A - 10 minutes

Summary



Fan System Assessment Training 
Learning Objectives (one day training)

Class participants will:
1. explain the benefits of optimizing fan systems;
2. calculate the cost of operating fans in their facility;
3. explain the interaction between the fan curve and the 

system curve;
4. estimate the overall efficiency of a fan system;
5. analyze the optimization potential of fan systems;
6. describe how to use FSAT software;
7. create an action plan to improve fan system 

efficiency and reliability in their plants; and
8. report one concept or technique from the day’s 

program that they consider significant.



Fan System Assessment Training 
Learning Objectives (Qualified Specialist training)

Estimate operating costs and identify optimization opportunities
for a fan system case study
Understand the use of manometers, pitot tubes and other 
instruments as measurement tools in a fan performance test 
Develop a measurement plan as part of a performance test
Understand how FSAT handles gas temperature and density
Describe how to manage files in FSAT
Understand how to use FSAT to get the greatest benefit when 
modeling fan systems
Analyze field data to establish FSAT inputs
Input field data results and use FSAT to evaluate fan systems
Demonstrate competence in using FSAT to pre-qualify good 
potential fan system optimization opportunities.



Fan System Assessment Tool

Developed by the U.S. Department of Energy 
(DOE) 

FSAT will:

Calculate fan system energy use
Determine system efficiency
Quantify optimization savings 





When using FSAT keep in mind that:

FSAT is best for the big picture.  

FSAT requires good input data.

FSAT requires you to know which type of fan 
is suited your load.  

FSAT analyzes one load point.

FSAT will not tell you what to do to improve 
the system.  



Optimization Benefits

Financial 

Corporate

Production

Maintenance 

Safety

Environmental 

Societal

Time Magazine April 5, 2004



Fan Speed and the Fan Curve
Fan speeds up: more flow and pressure
Fan slows down: less flow and pressure

Fan Curve at High Speed
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Combustion Air Fan - OSB
Fan Curve and System Curve interaction

Point P: 
Process requirements 
(8,080 cfm and 12 in. w.g.)

Point 1:
Flow and pressure with open damper 
(16,000 cfm, 42 in. w.g.
-- assumes the motor doesn’t overload)

Point 2:
Flow and pressure with damper closed 
(8,080 cfm, 43 in w.g.)
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Overall Fan System Efficiency

Several factors affect the overall 
fan system efficiency:

Fan impeller shape
Dampers and control methods
Poor installation (System Effect)
Drive type
Motor type
Fan Size



What is Efficiency?

  or 
 

output Useful Output
input Energy Input

η η= =

Efficiency is the portion of energy you paid for that 
is actually doing the work



Types of Dampers

Damper Locations:

Inlet Vane - Use with Caution

Inlet Damper - Poor

System Damper - Bad

Outlet Damper - Worst

Diagram Courtesy AMCA



FSAT Calculated Results



Fan System Optimization Checklist

See full size handout



FSAT Data 
Collection Worksheet

See full size handout



FSAT Inputs - Key Points

Fill in the FSAT Data Collection Worksheet
for your fan.
Make note of how much pressure is being 
developed vs. what is needed.
Enter the information in FSAT. 
If you do not know density, use the 
calculator.
Wait until all data is entered to look at 
results



Demonstration































Questions & Answers



Summary

Use the Fan System Optimization checklist to:
Identify poorly performing fan systems

Justify resources to develop project ideas into 
implementation plans

Use the FSAT Tool at your plant to:
Identify cost impacts of poorly performing fan 
systems

Identify cost effective projects

Justify capital projects at corporate level

Benchmark individual systems at the plant level



Download the Tool

DOE BestPractices Web site: 
http://www.eere.energy.gov/industry/
bestpractices/software.html

http://www.eere.energy.gov/industry/bestpractices/software.html
http://www.eere.energy.gov/industry/bestpractices/software.html


Find Additional Training

Visit the DOE BestPractices 
Training Web site:

www.eere.energy.gov/industry/bestpractices/
training

See the Training Calendar for 
events in your area:

www.eere.energy.gov/industry/bestpractices/
events_calendar.asp

Become a Qualified Specialist:
www.eere.energy.gov/industry/
qualified_specialists.html

http://www.eere.energy.gov/industry/bestpractices
http://www.eere.energy.gov/industry/


See the “Industrial Energy Savers” Web Site
20 ways to save energy now

Tools & training you can use to identify savings 
opportunities 

Industry expertise available

Assessments for your plant

Develop an Action Plan

Learn how others have saved
Access the National Industrial

Assessment Center (IAC) Database



EERE Information Center

On-call team of professional engineers, scientists, research 
librarians, energy specialists, and communications 
information staff.

Voice: 877-337-3463

Fax: 360-236-2023

E-mail:      eereic@ee.doe.gov

Web site:  www.eere.energy.gov/informationcenter

mailto:eereic@ee.doe.gov
http://www.eere.energy.gov/informationcenter


Web Site and Resources

Visit these DOE Web sites for the latest 
information and resources:

Industrial Technologies Program (ITP) Web site:
www.eere.energy.gov/industry/

BestPractices Web site:
www.eere.energy.gov/industry/bestpractices

Save Energy Now Web site:
www.eere.energy.gov/industry/saveenergynow

• Fact Sheets

• Newsletters

• Tip Sheets

• Brochures

• Reports

• Software
Tools

• Data

http://www.eere.energy.gov/industry/
http://www.eere.energy.gov/industry/bestpractices
http://www.eere.energy.gov/industry/saveenergynow
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