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How can we reduce cooling energy
while improving thermal comfort?
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Photo by Swapnil Bapat on Unsplash
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500 – 1500 W
Thousands $

Energy savings and inexpensive

2-100 W
Hundreds $

Fans vs. air conditioning
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Fans and air conditioning

75 °F

81 °F

79 °F

81 °F
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Building and Construction Authority Zero Energy Plus Building Office

Objective
▪ Quantify the effect of increased temperature 

setpoints and air movement on energy use and 
thermal comfort in an occupied building

Approach
▪ Retrofit building of ZEB+ office
▪ 11-week study in an office

Funding
▪ National Research Foundation, Singapore
▪ Building and Construction Authority
▪ Dyson and Aeratron

Building and Construction Authority Singapore 
Zero Energy Plus Building Office
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Method: Plan view of Zero Energy Plus Building office

Office plan layout with 51 workstations, and location of wall mounted environmental sensors and ceiling fan control groups. The ceiling fan control 
groups are highlighted  for one workstation row only, but the same control grouping applied to every workstation rows. 
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Strobing and flickering
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Ceiling fans control

▪ App-based input using a scale ranging 
from: Less to More air movement

▪ If conflicting feedback are received the 
system will try to minimize 
dissatisfaction

▪ Fans can be controlled at three speed 
levels
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Method: No fan vs. Fan
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Results: Thermal satisfaction and preference

Thermal satisfaction
▪ Slight reduction in thermal dissatisfaction
▪ Dissatisfaction rate already low (7%)
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Results: Thermal satisfaction and preference

Thermal preference
▪ More occupants preferred “No change”
▪ Reduced overcooling from 33% to 9%

Thermal satisfaction
▪ Slight reduction in thermal dissatisfaction
▪ Dissatisfaction rate already low (7%)
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Results: Energy savings
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Open-source and online guidebook
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Next steps: Cooling for People Guidebook
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Q&A

Stefano Schiavon
schiavon@berkeley.edu
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https://cbe-berkeley.gitbook.io/fans-guidebook
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