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Towards more efficient and intelligent energy distribution in buildings 

Interactive energy flows, conversion processes and end-use in buildings 
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Parameters of individual systems 

Capacity/efficiency of PV system 
Capacity/efficiency of flywheel  
Capacity/efficiency of HVAC system 
Capacity/efficiency of cooling tower 
Capacity of thermal storage  
Storage loss 
 
 

Operation and Controls 

 Building operation 
planning, scheduling  

 PV system control 
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 HVAC system control 
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 Optimum size of the equipment  

 Optimum operation points/schedule  

 Optimum operation revenue  

 Optimum indoor thermal comfort/IAQ 
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 Total energy efficiency  
 CO2 emission 
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Simulation projects 
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Daily Electricity Load & Price Profiles  

baseline solar input

with thermal storage & solar input USEP of Nov 11 (S$/MW)

High electricity price 
period 

24

25

26

27

28

29

30

1 4 7 10 13 16 19 22 25 28 31

Room Temperature 

with thermal storage without thermal storage

0

0.05

0.1

0.15

0.2

0.25

0.3

1 4 7 10 13 16 19 22 25 28 31

Power 

Temperature stabilization  
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Methodology 

Simulation based energy storage system operation 

 

 To ensure the building operation system not only “green” to the building owner/end 
user, but also “green” to the grid and society as a whole  

 To operate a chemical free energy storage system to shape the demand load  

 To benefit the building owner/end user with low energy bills without comprising the 
indoor comfort 

Expect results (concept drawings) 

Thermal storage operation during the peak thermal load period 

Motivation 

Cooperative operation of thermal storage and  PV-flywheel system  
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Flywheel response 

unregulated

flywheel
response

With regulation 

Flywheel regulation for load smooth 

“Market for energy storage on 
the grid, starting from a very 
low base in 2012, will surpass 
$30 billion in annual value by 
2022.” (source: spike research) 
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