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Introductions & Guidelines
• Participation Guidelines:

• Audience will be muted during the webinar.

• Questions can be submitted anytime via the GoToWebinar platform 
and will be addressed at the end of the presentation.

• Reminder: This webinar is being recorded!

• To earn PDH credit for today, please stay clicked onto the webinar for 
the entire hour.

• A post-webinar evaluation will be emailed to everyone within one day, 
and it must be completed to qualify for today’s PDH credit.

• Every person that wants to receive PDH credit must be individually 
registered.  If people are watching in a group and want credit, please 
contact Lisa Cherney (lcherney@amca.org) for a group sign-in sheet.



Q & A
To submit questions:

- From the attendee panel on the side of the screen, select the 
“Questions” drop down option.

- Type your question in the box, starting with the name of the 
presenter for whom your question is for.

- Click “Send”.



AMCA International has met the standards and requirements 
of the Registered Continuing Education Program.  Credit 
earned on completion of this program will be reported to RCEP 
at RCEP.net.  A certificate of completion will be issued to each 
participant.  As such, it does not include content that may be 
deemed or construed to be an approval or endorsement by the 
RCEP.

Attendance for the entire presentation 

AND a completed evaluation are required 

for PDH credit to be issued.
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Basics of Large-Diameter Ceiling Fans
Purpose and Learning Objectives

The purpose of this presentation is to inform industry professionals about 
basic components, applications examples, and performance/selection metrics 
of large-diameter ceiling fans (LDCF).

At the end of this presentation you will be able to:

1. Identify a LDCF and the major components.

2. Explain how LDCF work in three different applications.

3. Identify if a LDCF is compliant with US DOE efficiency regulations.

4. Describe the differences between methods of test for LDCF.



Webinar Outline

• What is a large-diameter ceiling fan?

• Available applications

• Performance & selection metrics

• Review

• Q&A



What is a Large-Diameter Ceiling Fan?

http://www.ox.ac.uk/research/research-in-conversation/acquiring-language/professor-charlotte-brewer



Defining Large-Diameter Ceiling Fans (LDCF)

• Ceiling fan - “a nonportable device that is suspended from a 
ceiling for circulating air via the rotation of fan blades.” 

- 42 U.S.C § 6291.Definitions

• Large-diameter ceiling fan – “a ceiling fan that is greater than 
seven feet in diameter.”

- 10 CFR 430, Appendix U to Subpart B



Design Standards / Typical Characteristics
• 42 U.S. Code § 6295.Energy conservation standards (ff)

• Fan speed control separate from lighting control

• Adjustable speed control

• Capability of reversible fan action*

• Typical Characteristics
• Impeller diameter 7-24 ft (2.1-7.3m)

• Airfoil shaped blades

• 2 to 8 blades

• Tip speeds 1100-5500 fpm (5-28m/s) Figure A.37 AMCA 211-13 (Rev. 10-18)



Example Large-Diameter Ceiling Fan



What Does a Large-Diameter Ceiling Fan Do?



Visualized Performance



Large-Diameter Ceiling Fan Applications

1. Thermal comfort

2. Thermal mixing

3. Air disinfection



Thermal Comfort - Elevated Air Speed
• Most common comfort application

• Increased heat transfer from the human body

• Sensible & latent heat transfer
• Sensible at < ~99 °F (37 °C)

• Latent at < 100% RH



Thermal Comfort - Average Air Speed

• ANSI/ASHRAE Standard 55-2017
• Average air speed

• Seated – 4”, 24”, and 43” AFF (0.1, 0.6, and 1.1m)

• Standing – 4”, 43”, and 67” AFF (0.1, 1.1, and 1.7m)

• Standard Effective Temperature (SET)

• Cooling effect calculated using average air speed

• CBE Thermal Comfort Tool
• Quantify comfort impact

• Determine target average air speeds

• Evaluate different design scenarios



Cooling Effect of Elevated Air Speed



Predicted Mean Vote (PMV)

+ An index that predicts the thermal sensation 

votes (self-reported perceptions) of a large 

group of people on a sensation scale.

Predicted Percentage of Dissatisfied (PPD)

+ An index that establishes a quantitative 

prediction of the percentage of thermally 

dissatisfied people determined from PMV.

Comfort Zone Acceptable Ranges:

+ PMV: -0.5 to +0.5

+ PPD < 10%

ASHRAE Thermal Sensation Scale

Standard 55 Definitions

ANSI/ASHRAE Standard 55-2017. Thermal Environmental Conditions for Human Occupancy. 2017



Thermal Comfort Tool Example 

Tyler Hoyt, Stefano Schiavon, Federico Tartarini, Toby Cheung, Kyle Steinfeld, Alberto Piccioli, and Dustin Moon, 2019, CBE Thermal Comfort Tool. Center for the Built Environment, University of California Berkeley.



Example CFD Fan Selection



Example Applications

Integrating Smart Ceiling Fans and Communicating Thermostats to provide Energy-Efficient Comfort, Paul Raftery at UC Berkeley Center for the Built Environment



Additional Information

• ANSI/ASHRAE Standard 55-2017

• Thermal Comfort in Heated-and-
Ventilated-Only Warehouses, ASHRAE 
Journal, Dec 2018

• Center for the Built Environment Case 
Studies



Thermal Mixing

• Most common energy saving application

• Mixing stratified layers of air

• High ceilings, overhead supply/return ideal



Thermal Mixing – Floor to Ceiling Temps

Impact of HVLS Fans on Airplane Hangar Air Destratification, ASHRAE Journal, April 2020



Example Applications



Additional Information

• Impact of HVLS Fans on Airplane 
Hangar Air Destratification, ASHRAE 
Journal, April 2020

• Optimizing Winter Heating: Is reversing 
the direction of your ceiling fan the best 
way to achieve thermal destratification?, 
Sonya Milonova, Harvard School of 
Public Health



Air Disinfection



Air Disinfection - UVGI
• What?

• UVGI = Ultraviolet Germicidal Irradiation
• Disinfection method using waveform energy from light fixtures
• Effective against viruses, bacteria, mold - widely accepted and 

established technology

• Why?
• Reduction of germ concentrations increases air quality and 

reduces the risk of disease transmission

• How?
• Exposure to UV radiation damages genetic material 

(Inactivation)
• Inactivated microorganisms cannot replicate - no risk to hosts 

for infection from inactivated pathogens
• Existing guidelines for irradiation dose inactivation and safety 

levels

• When?
• Use of UV for disinfection dates to late 1800s
• In wide use in HVAC industry since 1940



Air Disinfection - UVGI
• UR-UVGI Effectiveness is limited without air circulation (12%).*

• This is especially true in high volume applications.

• Effectiveness is driven by mixing
• The replacement of contaminated air in the lower room (occupant breathing zone) with cleaned air from 

the upper room (disinfected zone).

• Ceiling fans are a widely accepted way to improve effectiveness.
• Readily retro-fittable

• UR-UVGI effectiveness has been shown to increase by up to 77% when paired with ceiling 
fans.*

*National Institute for Occupational Safety and Health; 2009. Environmental control of tuberculosis: basic upper-room ultraviolet germicidal irradiation guidelines for healthcare settings.



Example Applications



Additional Information

• ASHRAE Handbook—HVAC 
Applications

• The History of Ultraviolet Germicidal 
Irradiation for Air Disinfection, Reed



Published Data - How to Select a LDCF



Performance & Selection Metrics

• US DOE 
• 10 CFR 430 Appendix U

• 10 CFR 430.32

• ASHRAE
• ANSI/ASHRAE Standard 55-2017

• ASHRAE Standard 216P



U.S. DOE Ceiling Fan Regulations
• 10 CFR Part 430, Appendix U to Subpart B

• Product classes

• Test procedures

• Efficiency metric

• Performance representations

• Effective 1/23/17

• 10 CFR Part 430.32 - Energy and water 
conservation standards and their compliance 
dates

• Minimum efficiency by product class

• Effective 1/21/20



U.S. DOE – LDCF Method of Test

New Federal Regulations for Ceiling Fans, ASHRAE Journal

ANSI/AMCA Standard 230-15



• Airflow (cfm) & power (W) measured

• Ceiling Fan Efficiency (CFE) calculated

• CFE ≈ “Typical” daily airflow / daily energy use (cfm/W)

Large Diameter CFE = 
𝑪𝑭𝑴𝟐𝟎%×𝑯𝒐𝒖𝒓𝒔𝟐𝟎%+ 𝑪𝑭𝑴𝟒𝟎%×𝑯𝒐𝒖𝒓𝒔𝟒𝟎%+ … + 𝑪𝑭𝑴𝟏𝟎𝟎%×𝑯𝒐𝒖𝒓𝒔𝟏𝟎𝟎%

𝑾𝟐𝟎%×𝑯𝒐𝒖𝒓𝒔𝟐𝟎%+𝑾𝟒𝟎%×𝑯𝒐𝒖𝒓𝒔𝟒𝟎%+ … +𝑾𝟏𝟎𝟎%×𝑯𝒐𝒖𝒓𝒔𝟏𝟎𝟎%+𝑾𝑺𝑩×𝑯𝒐𝒖𝒓𝒔𝑺𝑩

Metrics: 10 CFR 430 - Appendix U



10 CFR 430 - Appendix U Derived Data 
• Advantages

• Federally regulated

• AMCA certification available

• Hurdle to sell products in US

• Familiar data (other fan types selected on CFM & W)

• Can be used for mixing applications

• Disadvantages
• Are not the design criteria for most common applications (fpm at occ level)

• Easy to game CFE by reducing RPM

• Limits fan maximum performance



Additional Information

• AMCA 230-15

• 10 CFR Part 430.32

• 10 CFR Part 430, App U Subpart B

• New Federal Regulations for 
Ceiling Fans, ASHRAE Journal

• Circulator Fan Performance 
Testing Standards, ASHRAE 
Journal



BSR/ASHRAE Standard 216P - Background
• Authorized January 22, 2014 (New York)

• To be published in 2020 

• Title: Methods of Test for Determining Application Data of Overhead Circulator 

Fans

• Purpose: The purpose of this standard is to specify the instrumentation, facilities, 

test installation methods, and procedures to determine circulator fan application 

data for occupant thermal comfort in a space.

• Scope: This standard applies to overhead circulator ceiling fans.



Standard 216: Overview
• Fan mounted in test chamber

• Small - 20’x20’x11’ (6.1x6.1x3.4m)

• Medium - 50’x50’x22’ ±1.5 (15.2x15.2x6.7m)

• Large - 80’x80’x32’ (24.4x24.4x9.8m)

• Air speeds measured at four test points per test position

• 4”, 24”, 43”, and 67” AFF (0.1, 0.6, 1.1, 1.7m)

• Test positions – center to corner of room

• Power measured per 10 CFR 430

• Air speed + power measurements → Application data & 
metrics



Standard 216 Based Ceiling Fan Selections- Key Criteria
• 8.4 - Average Air Speed – Combined to create average air speed profile

• 8.5 - Maximum Average Air Speed – Too Cold (PMV<-0.5), Paper flutter

• 8.6 - Minimum Average Air Speed – Too Hot (PMV>0.5)

• 8.7 – Uniformity - Spot cooling or numerous occupants 

• 8.9 - Room Average Cooling Effect – Estimated thermostat increase

• 8.11 - Cooling Coverage Fraction – High-speed test, does it cover the space

• 8.12 - Heating Draft Risk Fraction – Optional low-speed test, will it draft?



Example CFD Fan Selection



ASHRAE Standard 55 & 216P Data

• Advantages
• Design criteria for most applications

• Aligns with ASHRAE Standard 55

• Disadvantages
• Requires either CFD simulation or ASHRAE 216P testing



LDCF Test Data Summary
US DOE AMCA CRP ASHRAE 55 & 216P

Primary Purpose Min Effic to Sell in US & 
Accurate Published Data

Accurate Data Selection of Product

Method of Test Based on AMCA 230-15 AMCA 230-15 ASHRAE 216

Primary Data Power & Airflow Power & Airflow                
(no sound currently)

Air Speed &              
Cooling Effect

Third Party Verification Yes Yes No

Performs Primary Testing No Yes N/A

Market Surveillance Yes Yes N/A

Periodic Reverification Annual Resubmission 3 Years N/A

Penalty for Violations Fines, Public Announcement Public Announcement N/A

Online Verification Database CCMS CRP Database N/A

Valid Internationally No Yes Yes



Review

• LDCF > 7’ in diameter

• Applications - Thermal comfort, thermal mixing, air disinfection

• Federally regulated product

• Performance Data – AMCA 230, ASHRAE 55/216



Resources
• AMCA International: www.amca.org

• ANSI/AMCA Standard: www.amca.org/store

> 230-15: Laboratory Methods of Testing Air Circulating Fans for Rating and 
Certification (Available for purchase)

• AMCA Publication: www.amca.org/store
> 211-13: Certified Ratings Program — Product Rating Manual for Fan Air Performance 
(Free PDF download)

• AMCA Certified Products: www.amca.org/certify

> Certified and listed large diameter ceiling fan products by company name



Thank you for your time!

To receive PDH credit for today’s program, you must complete 
the online evaluation, which will be sent via email following 
this webinar.

If you viewed the webinar as a group and only one person registered for 
the webinar link, please email Lisa Cherney (lcherney@amca.org) for a 
group sign-in sheet today.  Completed sheets must be returned to Lisa 
by tomorrow, May 22.

PDH credits and participation certificates will be issued electronically within 30 
days, once all attendance records are checked and online evaluations are 
received.

Attendees will receive an email at the address provided on your registration, 
listing the credit hours awarded and a link to a printable certificate of 
completion. 



Questions?



THANK YOU TO OUR SPONSORS!



NEXT PROGRAM

Join us for our next AMCA insite Pop-Up Webinar:

- Wednesday, May 27

- 11:00am-12:00pm CDT

- TOPIC: Fiberglass Reinforced Polymer (FRP) As an Alternative 
to Stainless Steel

- Presenter: Doug Ross, Business Development Manager, AMCA 
Member Company

>> For additional webinar dates go to: www.amca.org/webinar
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