Pump Selection Guide for Climma Air Conditioning.


All water cooled marine air conditioning units need a steady flow of water to perform as specified in both heating and cooling mode (if reverse cycle). The amount of flow required is dictated by the capacity of the unit or units to be supplied, and the pump capacity is determined accordingly. As a basic rule of thumb, 1 gallon per minute (GPM) is required for every 4,000 Btu’s of capacity. For installations with multiple air conditioning units, one large pump can be used to supply all the units on board, and this pump will be switched on by a Pump Relay. Alternatively, one or all units may have their own pump, and although this involves a more complex installation and additional expense, it may be justified if it is envisaged that a unit is to be powered occasionally from the batteries through an inverter (see below).

Types of pumps


There are two basic types of pumps suitable for use with marine air conditioners: Positive Displacement and Centrifugal.


(1) Positive Displacement  - These types of pumps are self-priming and capable of providing positive and negative pressures. Typical types include diaphragm and flexible impeller designs, and these are used extensively on boats in applications where pressure is required. Examples include fresh water and wash-down systems. 

(2) Centrifugal  - These pumps rely on a hard impeller spinning the water around a chamber and out of the discharge. The chamber (pump head) must be flooded at all times or cavitation will occur and the flow will cease. Centrifugal pumps are not self-priming and must be mounted below the water line and with respect to several other criteria (see below). This type of pump is capable of supplying great amounts of flow, but at virtually no pressure. Typical applications include bait-well circulation, air conditioning, and refrigeration.

Pros and Cons of both pump types when used for air conditioning


Centrifugal pumps have been used since the inception of marine air conditioning as they provide the necessary flow while being small, quiet, and reliable. But they must be mounted below the water-line at all angles of heel, with the discharge fitting vertical, and with a continuous rise from the intake thru-hull, through the strainer, and on up through the pump. Also, the intake must be dedicated to the pump and have a scoop on the outside of the hull, facing forwards. All this is vital to ensure that the pump head is flooded when the vessel is moving forward, irrespective of whether the pump is running or not. Without the forward-facing scoop the water can easily be sucked out of the pump head leaving it air-bound. When this happens, the only remedy is to loosen the discharge hose from the pump head and bleed the air out. For installations where the head is excessive (the “head” is the vertical distance the pump has to push the water up), scrutiny of the pump manufacturers performance curves is advised to ensure an adequate flow rate. High flow rates, quietness, and reliability are the pros for centrifugal pumps, while meticulous installation criteria is really the only con.


Positive Displacement pumps are more suitable for short duration operation rather than the prolonged periods we typically experience in marine air conditioning and refrigeration. The pro for this type of pump is that it is relatively easy to install as it can be mounted above or below the water-line and can share another intake thru-hull. There are several cons, not the least of which include high noise levels, high (by comparison) power draw, lower reliability (when used in continuous duty applications), and  lower available flow rates . The exception is the Flo-Jet 12v pump we use for Frigoboat refrigeration systems and Climma 7,000 Btu applications.

Selection criterior

Pumps used on marine air conditioning must be:

1. Of sufficient capacity.

2. Rated for continuous duty, at the least in open-flow applications.

3. Quiet and unobtrusive.

4. Efficient, and with low power draw.

5. Reliable.

6. Protected upstream by a suitable strainer that is readily accessible and easily cleaned.

Conclusion


A centrifugal pump is strongly recommended for all installations except for a stand-alone 7,000 Btu application, where the Flo-Jet 12v pump is favored. If the installation requirements of a centrifugal pump cannot be met and a positive displacement pump is absolutely the only option, then the operator should be prepared for higher noise levels and power draw, together with lower reliability. Use of a positive displacement pump should be considered as a temporary solution until a centrifugal pump can be installed. 

