
Tonnage … the unit of measure used in air conditioning to describe 
the cooling capacity of a system. One ton of cooling is based on the 
amount of heat needed to melt one ton (2000 lbs.) of ice in a 24
hour period. One ton of cooling is equal to 12,000 Btu/hr.

Ton of refrigeration … means its cooling capacity or heat removal 
capacity. One ton means the cooling effect equivalent to convert 1 
ton (US short ton of 2,000 lb or 910 kg) of water into ice at the 
same temp. Since latent heat of ice (heat required to convert water 
into ice at the same temp.) is 80 Kcal/kg, one ton equals to 3000 
Kcal/hr (Kilo calories per hour) or 12,000 BTU/hr (British Thermal 
Unit per hour). 

What’s a “Ton” in the HVAC World?



Air Conditioning Term …. “Ton” 1 ton of capacity
equals 12,000 Btu/hr … for 24 hours

Background on the derivation for tons of refrigeration…
and information on the similar SI standard

The latent heat of fusion for ice is 144 BTU/lb. For one ton, that is 2000 lb x 
144 BTU/lb, or 288,000 BTU. Refrigeration's roots are in the ice making industry, 
and the ice guys wanted to convert this into ice production. If 288,000 BTU are 
required to make one ton of ice, divide this by 24 hours to get 12,000 BTU/Hr 
required to make one ton of ice in one day.

This is simply the requirement for the phase change from liquid to solid -- to 
convert +32 deg F water into +32 deg F ice. As a practical matter, additional 
refrigeration is required to take city water and turn it into ice.

One BTU is the heat removal required to lower the temperature of one pound of 
water by one degree F. In SI units, kilocaries are used. One kilocalorie is the 
heat removal required to lower the temperature of one kilogram of water by one 
degree C. One ton of refrigeration is equal to 3024 kilocaries per hour. It is 
basically the 12,000 BTU/Hr divided by pounds per kilogram divided by 1.8 (to get 
from degrees F to degrees C). 



• As a rule of thumb, 400 square feet can be cooled per 12,000 
BTU/hr (12,000 BTU/hr equals one ton of air conditioning). 
However, other factors which will also affect the total heat 
load.

• Simply put, a one-ton air conditioner can remove 12,000 BTU 
from a space per hour. 

• Since there are 12,000 BTUs/hr (for 24 hrs)  in a ton, a 3-ton 
air conditioning unit will produce 36,000 BTUs and so forth. The
size of the area to be cooled determines the correct size of the
system in tons.

• To determine what size air conditioner a house needs, a 
contractor will conduct a heat gain/heat loss calculation, which
enables the contractor to match the size of the unit to the BTU 
requirements of the specific house. A general rule of thumb for 
an average home is about 500 sq. ft. per ton. 

“Tonnage trivia ….









SEER …  seasonal energy efficiency ratio 
… a measurement  of efficiency for 
appliances. 

Central air conditioner efficiency … 
determined by its SEER rating. 

SEER rating  … defined as the total 
cooling output (in British thermal units or 
Btu) provided by the unit during its normal 
annual usage period divided by its total 
energy input (in watt-hours) during the 
same period.

Since 1992,  the minimum efficiency 
standard for central air conditioners and 
heat pumps was set at 10 SEER.  

As of January 2006, the minimum 
efficiency level for all new  central air 
conditioners manufactured must be at 
least 13 SEER.

An air conditioner rated at 13 SEER uses 
30 percent less electricity than a 10 SEER 
system. 

Air Conditioning … What is a SEER rating


