Newsletter

Batteries, are they all the same?

This is a question that boat owners ask me, more than any other question in fact. 

Is it worth paying extra for marine batteries, gel batteries and so on.

Batteries used in boats are based on the lead acid model and have been for over a hundred years.  New batteries have been developed recently, Nickel Cadmium (NiCad), Lithium Ion (LiON), but due to weight constraints and size limitations have not taken off in the marine markets yet and we will therefore not address them here. 

This leaves us with variants of the lead acid to consider, flooded and starved.  Most people are familiar with the flooded version, where a rigid container is separated into six compartments, each containing lead plates and an electrolyte composed of water and

sulphuric acid.  Each compartment is separated from the other and may have a removable cap for replenishing water lost during the charge/discharge cycle.  These battery types are further broken down into engine start and deep cycle batteries.  

Engine Start Battery

The engine start or cranking batteries are characterised by their relative light weight compared to deep cycle) and thin internal plates.  These thin plates allow a very rapid release of electrical energy, suited to cranking engines, winches, windlasses and other large motors.  They are not suited to long slow discharges, such as powering lights, instruments, fridges and so on.   Properly maintained on a boat, with the electrolyte kept topped up and used for short bursts of power only, they will last for three to four years.

Deep Cycle Battery

The deep cycle battery differs from the engine start battery in several ways.  It is designed for deep discharges, up to 50% depth-of-discharge, on a regular basis.  The plates are much

thicker and contain much more active material, lead, than engine start batteries.  They are ideal for running lights, instruments, fridges and other devices which draw a small current but over a long period of time.  They should not be used for windlasses, winches, inverters or starter motor, except in an emergency.  If you are buying batteries, you may come across some marketed as marine batteries.  These are usually engine start batteries in brightly coloured cases with pictures of boats on them.  If in doubt, a quick assessment can be made by checking the weight, anything under about 20kg for a 100Ah battery is probably a starter

battery.

AGM and Gel

This brings us to the starved lead acid battery.  In this battery, the electrolyte is mixed with silica to form a thixotropic gel. There are no removable caps on the container.  Although it is a

sealed unit, there are valves which can open to discharge high pressure which has built up in the container in the event of a fault.  This category is further broken into Gel and Absorbed Glass Mat (AGM), both of which are Valve Regulated Lead Acid (VRLA) types.  In the GEL battery, the electrolyte is contained within the casing, in the AGM unit it is absorbed into a mat.  Gel batteries should only be used for deep cycle applications.  Used and maintained properly, Gel batteries have a life of about ten to twelve years.  AGM batteries can be used for deep cycle and cranking applications.  This is due to the very low internal resistances in the battery, which reduces the heat build up when a rapid discharge takes place.  AGM's typically would have a life of seven to eight years.  

Battery Life

The life span of a battery is determined by many factors.  Even defining what is a life span has different definitions.  My preference is for when a battery's capacity reduces to 80% of its

new capacity.  

Extending a battery's life beyond its design life is not really possible, but you can ensure that is reaches its design life by following these few simple steps:

· Never discharge deep cycle batteries below 50%

· Keep lead acid batteries fully charged, this means using a marine grade three stage battery charger with bulk, absorption and float characteristics

· If you are depending on an engine driven alternator to keep your batteries topped up, it will not bring them above 80% unless it has an external regulator such as a Balmar Maxcharge, Adverc or similar regulator.  They batteries should be topped off at least once a month with a three stage charger

· Do not use an automotive trickle charger to charge them, once charged, they will continue charging and commence gassing, drying out the cells and irreparably damaging them

· Store them at as low a temperature as possible, without freezing

· Ensure that you are using the right battery for the job

Cost

All this new battery technology comes at a price.  The cheapest battery is the engine start battery, which can be bought from your local car accessory shop or motor factors. A true deep cycle will typically cost 100% more than a starter unit, AGM about 300% more and Gel probably 350% more.  

This is why many boats are fitted with engine start for both engine and domestic, cost.  This is a false economy, on a sailing boat, you are trying to keep your engine run times as low as possible.

Using batteries that are unsuitable for the job, means that they will take longer to charge and do not perform very well when discharged to 50% It is also a waste of fuel, imposes additional

wear on the engine and has an additional cost to the environment.

Summary

My recommendation would be for using AGM batteries for domestic use, but use the cheaper engine start battery for starting the engine.

In the next newsletter I will be dealing with the issue of trying to get the batteries charged in the first place, using shore power, solar, wind, generator and of course the engine alternator

If you have any comments or suggestions on further topics of relevance to electricity and sailors, please let me know at paul@marineelectrics.ie 

