Commissioning Rooftop HVAC Units

Rooftop HVAC units are the most common heating and cooling systems for low-rise commercial and multifamily residential buildings. Commissioning—a process of measuring and adjusting equipment for maximum efficiency and occupant comfort— involves these steps: 
1. Fix obvious problems.
2. Evaluate and adjust airflow.
3. Seal duct air leakage.
4. Test and adjust refrigerant charge.
5. Evaluate economizer operation and control.
6. Verify appropriate thermostatic control.
The first order of business for commissioning a rooftop unit is fixing the obvious problems. These repairs alone can make significant performance and efficiency improvements and include:
· Follow up on comments and complaints from occupants about heating and cooling performance.

· Clean or replace filters.

· Check the filter rack for proper fit in order to prevent air from circumventing the filters.

· Clean the condenser coil.

· Clean the evaporator coil and blower if dirty.

The next step is to evaluate airflow through the unit. This includes inspecting the ventilation function and operation of an economizer if the unit has one. Economizers can save 15 to 30 percent for buildings in mild climates, but an economizer that’s stuck open can increase heating and cooling costs by 50 percent. Technicians evaluate airflow by measuring pressures and/or temperatures of the air at the return and supply sides of the system. Some of the better service providers accurately measure airflow with flow hoods, flow plates or other measuring devices. Increase low airflow by adjusting blower speed, removing restrictions from ducts, adding turning vanes, or increasing duct sizing.

When you’re sure that the airflow is adequate, the next step is to minimize duct leakage and conduction losses by sealing and insulating the ducts found outdoors or in an unconditioned ceiling. The most costly duct leaks are those near the rooftop unit because the pressures are high near the unit and lower in the ductwork further away. You can’t insulate ducts on their exterior and then seal the ducts because the insulation is in the way. So, seal ducts before insulating them.

After duct sealing and insulation, the system is ready for refrigerant-charge checking. The correct refrigerant charge is especially important in systems with fixed-orifice expansion valves. Technicians use the superheat method to check charge in these systems. Thermostatic expansion valves (TXVs) are charge-checked using the subcooling method. TXVs do a better job than fixed units at compensating for airflow and charge deficiencies, so always specify them for new rooftop units.

For more information on HVAC commissioning, contact your utility representative, Western’s toll-free technical assistance hotline, Power Line at 1-800-POWERLN (769-3756) or visit Western’s Energy Services website at www.wapa.gov/es/.   
An additional resource is the National Institute of Building Sciences’ Whole Building Design Guide website: www.wbdg.org/project/buildingcomm.php 
This article was produced by John Krigger, Saturn Resource Management www.srmi.biz for the Western Area Power Administration, www.wapa.gov/es and their Energy Services Clearinghouse, www.energyexperts.org. 
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Rooftop HVAC units are the most common heating and cooling system for U.S. commercial buildings.
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