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HVAC Energy Checklist

Chilled Water Coil Valve Configuration

Check that your chilled water coils have two way valves instead of three way valves.  Your secondary chilled water loop should have VFD’s on the pumps and two way valves on all coils except for the coil that is furthest away from the pumps.  Once you confirm your valve configuration is correct, check that the static pressure set point controlling your pump VFD’s isn’t set so high that you are short circuiting past your primary chilled water loop.  You can check this by looking at your chilled water temp leaving your chillers and comparing that to chilled water temperature going out on your secondary loop.  If you secondary loop chilled water supply temperature is much higher than your primary loop then you may be having issues with this.

Deploy Operation & Maintenance Programs 

O & M programs targeting energy efficiency can save between 5%-20% on energy bills.  In these programs, there are things that can be done in order to be sure that the system is operating efficiently.  Some of these items include, calibrating system sensors, air filter replacement, coil cleaning, periodically retro-commissioning equipment, leak detection, oil level monitoring, and verifying the operation of system components.   
Install Programmable Thermostats  

Set up thermostat to adjust the space temperature according to the 7 day occupancy schedule.  These thermostats should have manual override settings for uncharacteristic weather conditions and off schedule occupancy.  The thermostats should be checked periodically to verify the correct settings are in place.  This is also a good time to revise thermostat set points.  Just lowering the temperature by a few degrees in the winter and raising it by a few degrees in the summer can have a large impact on energy usage.  
Replace Pneumatic Sensors with Electronic Sensors 

All room humidistats should be replaced with electronic humidistats that can be tied to into the DDC system.  All VAV damper actuators should also be tied into the DDC system, rather than being controlled by pneumatic thermostat.  With electronic sensors, all components can be monitored with the DDC system.  

Enable Air Side Enthalpy Economizer 

Economizers operate by using OA for cooling when the OA conditions are sufficient to cool the space.  In order to determine when to use this strategy, temperature and humidity sensors must be in place outside, in the return air duct, and in the space.  

Replace Old Cooling System Components 

Consider replacing old cooling system equipment with new high efficiency equipment, look for equipment that has higher coefficient of performance (COP) than the existing equipment.  All air cooled chillers over 100 tons should be replaced with water cooled chillers.  In addition to higher efficiency components, add variable frequency drives to the existing pump and fan motors. 

Adjust Cooling System Set Points 

Adjust the set point temperatures of the chiller and condenser depending on the OA conditions.  When the temperature and humidity are changing outdoors, the chiller and condenser temperatures can be adjusted to conserve energy while achieving the same results.  This requires the use of temperature and humidity sensors.   

Replace Redundant Systems

Replace secondary chilled water systems with variable flow primary systems. This idea can be applied to other HVAC systems throughout a building in addition to the chilled water system.   Variable flow primary water cooled systems are the most efficient design currently available.  
Install a Desiccant Dehumidification System 

Moisture can be removed from conditioned air through the use of desiccants such as LiBr.  Desiccants enable independent control of temperature and humidity, improving HVAC efficiency.  Desiccant components can be powered by waste hear from a local onsite producer.   

Replace Existing DHW Components with High Efficiency Equipment 

Installing new high efficiency domestic hot water (DHW) can greatly reduce energy bills. There are several options available, including ENERGY STAR, heat pump, and on demand systems.  There are also ways to improve the efficiency of the existing equipment.  Adding additional insulation to the storage tank of a water heater can reduce stand by losses.  Putting insulation on hot water pipes can save money and reduce the amount of wait time for hot water to arrive at the faucet.  
Lower the DHW Temperature Set Point 

Reducing the temperature set point will reduce the amount of energy that is lost due to storage.  Do not drop the temperature below 120 F to ensure that all water born infections are killed.  
Use Effective Boiler Management Techniques
Operating on high fire settings or installing small boilers can save over 7% of a typical facility’s total energy use.  Doing comprehensive tune-ups and correcting excessive air losses, high stack temperatures, and excessive smoking can result in fuel savings of up to 20%.  Installing insulation on all hot water and steam pipes over 120 F will ensure that excessive heat is not lost in transmission.  
Set a Maintenance Schedule for the Boiler

Periodic maintenance of a boiler should be set in place to ensure that the boiler is operating at the peak efficiency.  The peak efficiency can be achieved can be achieved by optimizing the air-to-fuel ratio by using an oxygen trimming system.  It is also important to clean the fire side of the boiler and the water side of the boiler, to make sure that there is no buildup of slag and scale to inhibit the transfer of heat.  Checking the water quality is also important to limit the buildup of scale.  

Install Automatic Steam Trap Monitors

Malfunctioning steam traps can cause much energy to be lost. By having an automatic monitor up to 16 steam traps can be monitored for malfunction, allowing them to be repaired before a large amount of energy is lost.  
Consider Using a Solar Ventilation Preheat for Combustion Air

Using solar ventilation preheat will decrease the amount of energy needed to heat up combustion air.  The solar preheat requires no maintenance and has a quick payback (6-7 years in some cases). 

Convert Constant Volume AHUs to Variable Air Volume 

Constant volume AHUs should be evaluated for the applicability of converting the terminal boxes to VAV boxes and installing VFDs on supply and return air fans.  Static pressure sensors will need to be installed as well as a new control sequence written.  Converting a constant volume system to variable air volume can reduce HVAC system energy use by as much as 30 %.  
Install Dedicated Outside Air AHUs 

Dedicated outside air AHUs should be considered in major renovation or retrofit projects and an experienced HVAC designer should be consulted for implementation.  Dedicated outside air AHUs can be installed to provide outside air for the facility and all of the air can be de-humidified from a single AHU.  This allows for higher discharge air temperature setpoints on the remaining AHUs and can save significant cooling energy use.

Exhaust Air Energy Recovery 

Enthalpy wheels, energy recovery ventilators and run around heat recovery systems should be considered in cold climates and installations with high utility rates.  Refer to the presentation material for more information.

