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• Tour facility, brainstorm ideas, collect data 🡪🡪 develop report

• Energy efficiency, waste reduction, and productivity enhancements

• Energy efficiency techniques: lighting, air compressors, motors, 
furnaces, ovens, boilers, HVAC, chillers, water treatment systems, 
renewables, and much more!



UCI SMART IAC Energy Assessment
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Recommendations
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All Clubhouses



Example Utility Analysis
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Utility Analysis
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Best Practices
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• Outside lighting upgraded to LEDs

• Training in energy efficiency for staff

• Electric golf carts and cars

• White ceiling

• Outside lighting on timers

• High efficiency motors



Recommendation – Upgrade Lighting to LEDs
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• Upgrade existing T8 fluorescent, incandescent, and halogen lamps to 
LED lamps

• Benefits: lower energy usage, longer bulb lifetime, less frequent bulb 
purchases, less labor to change bulbs, less waste



Recommendation – Solar
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• Use solar to offset some of your electrical energy usage

• Example: Clubhouse 5



Recommendation – Solar
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• Example: Clubhouse 5



Recommendation – HVAC Upgrades
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• Installing variable speed drive to existing HVAC equipment
• Installing VSDs on air handling units and air-cooling condensing units

• Annual energy consumption savings of up to 30%

• Upgrade existing units to high-efficiency units – rooftop units
• New units are variable speed compatible, have a higher SEER rating, and have 

communication technology to connect to other pieces of equipment



Recommendation – Occupancy Sensors
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• Lighting can be eliminated during unoccupied periods by 
installing occupancy sensors into the lighting circuits

• This is especially useful for areas such as the bathrooms, 
lounge, gym, offices, dining rooms, kitchens, music room, 
billiard room, classrooms, and other activity rooms 
where people come and go

• Energy savings will result from reduced electrical usage 
for lighting

• Lights will automatically go on and off depending on 
occupancy, so no user interaction is needed



Recommendation – CO2 Sensors
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• Install and maintain CO2 sensors that control the outside 
air dampers on the HVAC units

• If CO2 sensors are installed, the energy code allows for 
diversity of patrons in spaces

• By installing CO2 sensors, the outside air load can be 
reduced during hours when patron traffic is at a minimum, 
leading to energy savings



Recommendation – CO2 Sensors
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• Datalogger: Clubhouse 3

• Measured temperature, relative humidity, CO2 levels

• Green line = CO2 levels – pretty consistently below 800 ppm



Recommendation – Triple Glazed Windows
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• Replace all windows with high-efficiency, triple glazed windows

• Energy efficiency windows are an important consideration in heating and 
cooling costs

• Using more efficient windows can reduce heat gain and heat loss through 
windows, therefore less heating and cooling energy is needed

• Estimated that 25-30% of heating and cooling costs can be reduced

• Implementation cost (materials and installation) can get expensive



Recommendation – Turn Off Pilot Lights
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• It is recommended to shut off the pilot lights for stoves in kitchens 
during times when they are not in use

• Currently, the pilot lights remain lit year round, while the stoves are 
only used for approximately 8 hours per week, or a total of 416 hours 
per year.

• Training employees on safely turning the pilot lights on and off will be 
important



Recommendation – Heat Pump Water Heater
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• It is recommended to replace current water 
heaters with heat pump water heaters 

• The operating cost and energy use can be 
estimated to be cut by 67% by replacing with a 
heat pump water heater due to increased 
efficiency

• Modern heat pump water heaters can be 
programmed to heat water during off-peak 
night hours, that would provide additional 
savings using off-peak rates



Recommendation – High Efficiency Pump Motors
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• Many pools 🡪🡪 many pool pump motors

• Installing high efficiency pump motors will save energy 
consumption

• These motors can be replaced only as existing motors 
wear out (i.e. only on a replacement basis) to help 
spread out implementation cost



Additional Ideas
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• Using active cooling for solar systems

• Water is pumped over the solar cells to increase the efficiency of the system

• Replace natural gas boilers with electric boilers

• Reduce greenhouse gas emissions and lower carbon footprint

• Electric boilers are between 95-100% efficient, while natural gas are only around 80% 
efficient

• HVAC maintenance

• Schedule maintenance for all air conditioning units in the spring (prior to the hottest 
season) and maintenance for heat pumps in the fall (prior to the coldest season)

• This type of maintenance helps to maintain your HVAC equipment’s performance and 
ensure the longevity of your units



Additional Ideas
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• Smart building energy management scheduling and control system that 
ties in both HVAC and lighting systems

• Photosensors in gym/dining rooms and other areas with great natural 
light

• Replace diesel generator with fuel cell or natural gas/hydrogen blend

• Carports with solar and EV charging

• Automatic switches to turn off gym equipment when not in use

• Door sensors



Cybersecurity
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• The IAC Cybersecurity Assessment Tool includes 20 simple questions 
to help identify risks and provides action items to help make your 
facility more secure

• Example of the screening tool:



Additional Resources
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Questions?
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