Optimizing Mechanical Cooling


	





�
4 List





(	Is the entire air-conditioning system properly sized?  Compressor, air fan, ductwork, grills and registers?





(	Is the ductwork airtight?  Check both supply-air and return-air ductwork.





(	Is the total fan airflow and airflow at each register proper?





(	Does the compressor have the proper refrigerant charge recommended by the manufacturer?





	Mechanical cooling systems can be optimized to get the greatest performance using the least amount of energy.  Improved performance increases customer satisfaction, reduces complaints, reduces energy consumption, and typically extends equipment life.  Extended equipment life results in energy and equipment major maintenance or replacement cost savings.  As a result, you save money.





	To optimize air-conditioning performance, ensure:





The ducts are tight and are not leaking





There is proper airflow through the evaporator coil





There is proper refrigerant charge in the refrigeration system





The compressor is not oversized for the cooling load





	Low evaporator coil airflow can be caused by several problems; usually from blockage due to a dirty coil (cooling or heating), a dirty filter, or improper fan pulley adjustment.





	Although the cooling load and compressor should be perfectly matched, this is rare because the way a building is used changes regularly.  An oversized compressor is typically worse than a slightly undersized compressor.  A slightly undersized compressor runs continuously during the peak cooling season trying to match the cooling load, usually almost matching the load.  An oversized compressor, however, cycles off and on causing overheating and overcooling, either of which are unsatisfactory.





	Air duct leakage is significant in many buildings -- often as high as 23% in new homes.  Duct leakage cools only the space the duct runs through, often the ceiling cavity, robbing cooling from the space intended to be conditioned.  Leaks in the return-air ductwork may be pumping hot attic air into the air handler return.  Return air at temperatures over 100oF is much harder and more expensive to cool than return air at a room temperature of 78oF.





	Leaks in air ducts are easier and cheaper to fix during duct installation, but may have to be fixed during system operation. Disconnected ducts, or framing cavities used as ducts in residential applications, are the largest source of duct leaks.  Other areas to inspect closely include the flex duct connection to a junction box and the connection at registers and grills.  Leaks can be patched using water-based mastic with a fiberglass mesh on larger holes.  The mastic provides a long-term seal and is easy to work with and clean up.





	Airtight ductwork does not ensure proper evaporator coil airflow.  Dirty filters, or worse, dirty heating or cooling coils, can severely restrict airflow to the point that the system fails to do its job.  Efficiency and thus energy bills are also affected by low airflow because the refrigerant absorbs less heat per pound of refrigerant passed through the cooling coil. In extreme cases, coil freeze-up can occur.  Airflow should always be within 10% of specification, although for improved energy performance airflow should be within 5%. 





	Filters must be replaced monthly, and at the same time coils inspected and cleaned if required.  If the filter is located at the return-air grill, airtight return-air ductwork is even more important to avoid dirty heating and cooling coils.  Filters are almost always easier to replace than coils are to clean.  The filter must completely cover the duct to avoid bypassing dirty air that plugs the coils.





	An improper refrigerant charge in the compressor is often found.  An undercharge reduces the system’s capacity because there is less refrigerant to do the work.  Undercharged systems run longer and work harder, causing the compressor to run hotter shortening its life.  A 10% undercharge can easily raise energy bills by 10%.  Refrigerant charge should always be checked by determining the superheat or subcooling performance of the system.





Need more information?





Contact





Your Engineering Field Division, or





Energy & Utilities Department


Code 21


Naval Facilities Engineering Service Center


Port Hueneme, California 93043-4328





Telephone  805-982-3901


Autovon  551-3901


FAX  805-982-5388





	Compressors are often oversized, sometimes by 25% or more.  “Give them a little extra capacity in case they need it and to keep complaints down,” or “If replacing a compressor that had problems, bigger must be better.”  Unfortunately, oversizing a compressor is a problem rather than a the solution.  Oversized compressors cycle on and off frequently, resulting in poor air temperature and humidity control and high energy consumption.  Occupants typically respond to poor system performance by turning down the thermostat.  





	Capillary tube systems usually require 5 minutes to reach design capacity, and a short-cycling unit may never stay on long enough to reach that point.  A properly-sized system costs less to purchase and install, less to operate, and provides better customer satisfaction (and fewer trouble calls). 
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