System Sizing and Application

How many Btu’s do I need?

This is one instance where bigger is not always better. The capacity of a system increases the higher the temperature of the incoming air, so it is usual only to size a system for the maintenance phase i.e. cycling on the thermostat after the initial cool-down phase. This means utilizing a system with enough capacity to be able to remove heat from the cabin at the same rate, or faster, than it enters. Too small, and it won’t be able to keep up; too large and the air will be cooled rapidly but without adequate dehumidifying, resulting in cool but “clammy” air. Obviously, the amount of heat influx into the cabin is dramatically different between midnight and midday, so if a cabin is used mostly at night for sleeping, a smaller system can be employed than one for a saloon or galley area. 

The commercial and residential air conditioning industry is blessed with known heat transfer properties for common building materials, and is mainly concerned with cube-shaped areas. On boats we are dealing with unfamiliar materials and odd shaped cabins, so specifying an air conditioning system is not that easy. For larger vessels we use formulas and spreadsheets, but for smaller vessels we try to keep it simple, as follows.

(1) First, measure the free air space in the cabin to find the cubic volume in cubic feet (cu ft). Ideally, this is simply width x length x height, but on a boat things are not so simple, especially in a small cabin. What we are concerned with is the air space in the cabin and not those areas occupied by bunks, hanging lockers etc. This need not be a super-accurate figure, but more a close approximation, and some common sense will need to be employed here.

(2) Next, decide what type of area it is that is to be cooled.

· Type A area is below decks with little or no window or hatch area.

· Type B is an area with a considerable number of side and/or overhead windows.

           (3) Now, multiply the cubic volume found in (1) by the following factors to find an approximation of the cooling needs.

· Type A – Multiply cubic volume by a factor of 14

· Type B – Multiply cubic volume by a factor of 17

These factors can be adjusted dependent on the configuration of the cabin. For instance, if you wish to cool a deck-house, wheel-house or saloon that is above decks and has full windows on three or four sides you might consider using an even higher factor.

You can work the numbers the other way also, and conclude that a 10,000 Btu system should adequately cool a Type A cabin of 10,000/14 = 714 cu ft free air space.


(4) Consider the power consumption. Once you have determined the system capacity, calculate how much power will be needed to run the system(s). If you are limited to a 30 amp service at your dock it is impractical to install a system(s) that requires 25 amps and leaves little left for other appliances. Consult a generator manufacturer for generator compatibility and sizing.
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