Hydronic Distribution Energy Savings

Boilers, chillers, and hydronic heat pumps circulate water to heat and cool buildings. The effectiveness of these heating and cooling systems depends not only on how efficiently the boiler, chiller, or heat pump operates, but also on how efficiently the system distributes the water. The hydronic distribution system’s efficiency depends on optimal pump operation and the resistance offered by the piping and the terminal heat-transfer units, such as fan-coils and convectors.

The operating efficiency of boilers depends on the combustion and heat transfer as measured by electronic combustion analyzers. Heat pump and chiller efficiency, on the other hand, depends on the efficiency of their motors. Boiler, chiller, and heat-pump efficiency varies according to how precisely output is matched to heating or cooling load. If the motors are variable speed, the load can be precisely matched to output. Staging is another way to provide better matching between load and output, which may involve the use of multiple boilers, chillers, compressors, or fans. 

Improving Distribution Efficiency

You can improve hydronic distribution efficiency by employing the following simple heat-transfer improvements: 

1. Clean heat exchangers within the boiler, chiller, or heat pump to improve heat transfer.

2. Clean the water coils, radiators, and convectors to improve heat-transfer. 

3. Inspect supply piping and insulate any un-insulated sections. 

The pressure and flow rate of the pumped water is the major factor in distribution efficiency. Changes that reduce pressure or flow will increase efficiency, such as:

1. Increasing cooling water temperature difference across the coils, and then reducing water flow to save pumping energy.
2. Improving piping (such as removing throttling valves) to reduce friction losses, eliminating unnecessary fittings, and re-piping circuits that are needlessly long or contain unnecessary bends.
3. Trimming pump impellers or buying new, correctly sized energy-efficient pumps to reduce the motor’s power draw.
4. Investing in variable-speed pump controls to adjust water flow and temperature according to outdoor temperature, solar gains, and other environmental determinants of heating and cooling load.
After making significant changes to a hydronic system, it’s wise to commission the system to measure and optimize system performance. Most boilers, chillers, and hydronic heat pumps and their distribution systems never reach their peak efficiency because of installation flaws and adjustments that aren’t made. 

Thermostats, zone controls, and water temperature controls should be checked and adjusted for maximum efficiency. Water temperature should be optimized according to outdoor temperature, and thermostat setpoints should be adjusted for night, weekend, and holiday occupancy. 
Additional Resources:

· Oregon Non-Residential Building Energy Code, “Hydronic Design and Controls,” http://www.oregon.gov/ENERGY/CONS/Codes/docs/13-HydronicDesign.pdf
· PG&E CoolTools Chilled Water Plant Design and Specification Guide, http://www.taylor-engineering.com/downloads/cooltools/CT-016_Design_Guide.pdf
· Chilled Water System Analysis Tool (CWSAT), http://www.eere.energy.gov/industry/bestpractices/software.html#cwsat
· 3E+, Insulation Thickness Computer Program, http://www.pipeinsulation.org/ 
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· “Triple Duty Valve” photo:  Triple-duty valves like this are often used to throttle pumps.  A more energy-efficient way to control flow is to trim pump impellers.
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