Moving Heat

Artificial refrigeration is all about taking heat from one spot and moving it somewhere else.  The ice boxes (and that’s what they really are) on our Catalina 34’s are about seven cubic feet.  In our 1988 Mark I, the box is simply molded into the liner that forms the basis of the galley.  A few years ago, when I replaced the galley counter top and did some bulkhead repair work, I learned exactly how the box was designed and installed.  The bottom line is that it’s caveman simple, and no factory insulation was provided.  An old AC/DC Norcold unit had been installed early in the boat’s life by a previous owner, but was on its last legs after we cobbled together a makeshift power supply out of an old refrigerator.  As part of the galley refurbishment, we replaced the original compressor unit and cold plate.  We chose the newest version of the same unit and cold plate, since they were a nearly form/fit/function replacement and would be relatively easy to install.

The single, best modification that you can make to the stock ice box is to insulate it.  Most folks elect to use some type of spray-in foam insulation.  This generally works fairly well, but you should use caution to carefully select a type of foam that won’t expand excessively.  It’s possible that the foam will expand to the point that it will deform the liner, causing cracking or delamination.  It may also damage the drawer cabinet immediately adjacent to the ice box.  If the drawer cabinet is removed, it’s also possible to apply other types of external insulation.  Proper insulation is so important that, if money was tight, we’d forgo the compressor for awhile and simply use the ice box as an ice box before we’d add a compressor with no or minimal insulation.

It’s generally a good idea to keep your boat disconnected from shore power when you’re not on board; but in some cases, it may be necessary.  If it’s necessary that you have refrigeration running when you’re not aboard, then an AC/DC unit has distinct advantages.  Overall efficiency may not be as good as some DC-only units, but the majority of the time the boat will likely be at the dock.  These units can be wired to automatically shunt to the appropriate power source, or can simply be hard wired to both the AC and DC side of the panel.  Running off of AC power eliminates the need to draw power from the battery bank, which, in turn, negates the need for the DC charging system to cycle.

How well your system works is a function of how much heat you have to move.  If your box is well insulated, your system will be more efficient, but the major factor is ambient air and water temperature.  If you live in a semi-tropical climate, your system will be working much harder than if you sail on Lake Superior.  In Florida it’s not atypical to have to remove 60 degrees or more from seven cubic feet of air to keep the beer cold and lunch meat from spoiling.  This is a fairly significant demand for a small refrigeration system.  If a system is properly sized and installed, it should have a 50% duty cycle—that is, the compressor should run about 50% of the time to maintain the desired temperature.

For recreational boats without extensively engineered refrigeration installations, the reality can be vastly different in hot weather when sailing in warm waters.  In our boat, we make up for inefficiency with a large house bank that we carefully monitor when we’re aboard and away from the dock.  Refrigeration is the number one amperage draw in most boats, and new owners or folks that have just installed systems are often surprised at the extent of the amp hours used just to keep the food cold.  We depend on a small, portable AC generator when we’re away from the dock for more than two days to keep the DC system charged—it’s quiet, inexpensive and dependable.  Other options include using the auxiliary-driven alternator, solar, wind or any combination of those power sources.  The bottom line is that refrigeration will likely be the biggest item on your energy budget, so plan accordingly!

There are also some other approaches you can take to help.  It’s always possible to add (regular or dry) ice to the ice box to supplement the work the compressor has to do, and it helps to keep some sort of cover over the top of the ice box lid when it’s closed—even a towel.  We’ve also taken steps to improve the circulation of the air around the compressor unit.  If you look at the photos, you’ll see that we’ve added simple teak vents for passive ventilation and a small, low-amperage DC-powered fan for active cooling of the area under the dinette seating.  Teak vents assist in removing the warm air from the compressor area.

[image: image1.jpg]B T
- R





Fan View
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Teak Vents

This area has the added advantage of being below the waterline.  This helps dissipate the heat produced by the radiator (i.e., the heat removed from the ice box).  The downside to this installation is that it uses up potential storage space.  Our friends up on the Great Lakes can likely simply stow the beer in this area and have plenty available for zero.zero amps per can!  Us Floridians can make up for this deficiency by sailing in February when water temperatures are cooler and the fridge is more efficient.

Another way to move heat is to fit the ice box itself with some type of circulation fan.  Numerous options exist.  We use a small, battery powered fan located low in the box that continually circulates air in the box.  Another option is to hardwire a small, low-amperage DC cooling fan into the box.  A simple design would be to mount this fan at the top of a piece of PVC that would allow the duct to draw the coldest air from the bottom of the box up to the top for circulation.  This small fan will produce big dividends, reducing compressor cycle time or at least assisting in helping your system keep up with warm air and water temperature.  It also helps if any food or beverages are already cold before you place them in the box.  

Mike Vaccaro, SPIRIT # 563
