
How to charge your deep cycle battery 
 

We usually have got 3 different energy sources available to charge deep cycle batteries from. 

• AC 240V power from the grid or from a generator 

• Alternator DC power when the engine is running 

• Solar or wind power through a MPPT charge controller 

Depending on your individual use case all of these or only just one might be available. In any case 

you must make sure that your charger has enough power to offset your energy usage within the 

timeframe that you have got available for charging for more detail on this please refer to the section 

“how to calculate what system you will need”. 

 

AC Power 

AC power charging can be very useful for large setups to top up when shore / grid power is available 

or as a backup solution through a generator just in case all other charging options are failing. There 

are 2 main ways to integrate AC power into your deep cycle battery system. 

• Through an AC to DC charger or 240V charger 

• Through an inverter with build in charger and transfer switch 

The easiest way is to use the AC to DC charger because all you need to do is to connect one end to 

your battery and the other end via an extension cord to a 240V source. The AC to DC charger is also 

able to supply your loads while connected to an AC source when your battery is charged up. That 

way you can plug in your setup to the grid or shore power and run of these energy sources without 

doing an actual AC 240V installation. 

The other way is to use an inverter that has got an inbuilt charger and transfer switch. You will need 

a 240V AC installation for this including RCD protection and circuit breakers for your 240V 

installation. You will also have a grid / shore power input. When you connect 240V AC power to this 

input the inverter will turn off and the inbuilt transfer switch pushes the external power supply 

straight through to your 240V system. At the same time the inverter turns into a battery charger and 

makes sure your batteries get charged at the same time. 

 

Alternator DC power 

Once the engine of your vehicle is running the alternator is producing DC power which charges your 

start battery and supplies the vehicle with electricity. We can tap into this power source and charge 

our deep cycle battery from it while driving the vehicle or idling the engine. It is important to make 

sure that you do not take more power from the alternator than it can deliver after the vehicle 

electric systems are supplied. Here is a popular example from a standard Toyota Hilux alternator. We 

have got an 85A alternator installed the vehicle systems need roughly this: 

• 15A for the electronics including the engine while the engine is running 

• 20A for the cabin air fan when on full power 

• 15A for the rear window demister 



• 15A for the window wipers 

• 10A for an electric window lifter 

• 15A for extra driving lights 

You also need to consider that an alternator only produces about 60% of its maximum energy output 

when in idle. Of course, you are rarely running all these systems at the same time and in general you 

have got enough energy available for charging an extra battery, but you have to be aware of that if 

you overload your alternator the voltage in your vehicle will drop and the charging of the deep cycle 

battery will not work properly. In extreme cases it can even lead to discharging your start battery 

while driving. In these cases, an alternator upgrade is necessary. 

 

DC/DC chargers 

The most popular way of charging a deep cycle battery from an alternator is to use a DC/DC charger. 

These chargers can vary the output voltage independently from the input voltage to make sure you 

can charge your deep cycle battery with the specified charge voltage for the battery so it can charge 

up close to 100%. If you charge directly from an alternator, for example through a smart solenoid, 

depending on the alternator can be lucky to charge the battery up to 80% and in case you have got a 

smart alternator which will reduce output voltage after a while you might not even charge 50% of 

the battery capacity because you never meet the specified charge voltage. 

A DC/DC charger can also be very useful to create a current limiter. When you connect a LiFePO4 

Lithium battery directly to an alternator it will take as much energy from the alternator as it possibly 

can and almost act like a short circuit. This can lead an overload of the alternator and to a premature 

aging of the LiFePO4 battery because you exceed the maximum specified charge current. To prevent 

this, you can use a DC/DC charger that suits your battery and alternator combination. 

 

Solar / Wind power 

We can use the energy of the sun and the wind through solar panels and wind turbines. To make 

sure we use the right charge cycle for the battery chemistry that we have chosen we also need a 

charge regulator / charger to make sure we get the right voltage from the power source. The use of 

wind is very similar to the use of solar energy. Wind power is rarely used in mobile applications, 

except for boats. Therefore, I will focus on solar energy. There are 2 different types of charge 

regulators / chargers for solar panel battery charging. 

• PWM Pulse Width Modulation charger 

• MPPT Maximum Power Point Tracker charger 

 

PWM 

The PWM charger is the cheaper, more basic, and less efficient one of the two. To make sure the 

output voltage of the solar panel matches the battery charge voltage the controller turns the solar 

panel on and more then 1000 times per second. Here is an example: 

 



To create 12V charge voltage from a 24V solar panel the PWM charger will turn the panel off 50% of 

the time and on 50% of the time. That means that the efficiency of the charger is only 50%. To use a 

PWM charger in an efficient way you need to make sure that the panel voltage and the battery 

charge voltage are as close as possible together. The closer they are together the more efficient your 

PWM charger will be. 

 

MPPT 

With a MPPT charge regulator we gain independence from the panel voltage. We just need to make 

sure the panel voltage is a few Volts higher (depending on manufacturer) than the battery charge 

voltage. A MPPT charger can take 100V input voltage and a current from the solar panel of 5A and 

convert it to 14V and 35.7A charge current for your battery. In case you do not understand the 

theory behind this please have a look at the chapter “the theoretical basics in a nutshell”. The 

regulator has usually an efficiency of more than 90%. 

A charge regulator like this enables us to use a higher voltage from the solar panels by connecting 

the panels in series. This is very useful when upgrading the solar system on a caravan. Here is an 

example: 

Solar panel specs: 18V and 5.5A in maximum power point. 

Cable to roof: 4mm 15A max. 

You want to upgrade an existing 2 x 100W solar panel system (200W in total) by adding 2 x 100W 

solar panels to the roof of your caravan so that you have got 400W in total. The panels are running 

in a parallel setup. Which means that the voltage on the regulator will be 18V and the current adds 

up to 11A for both panels. 

The cable cannot take the extra current of an additional panel because we would exceed 15A. If you 

do not want to run a new cable, which can be close to impossible in a caravan, you can change how 

the panels are connected. We can add the extra panels in series to the 2 existing ones. This would 

mean that we are running 2 strings of 2 solar panels. If you add solar panels in series, they are called 

a string.  

                                                

This means that our voltage has now increased to 36V because if you put 2 solar panels in series 

their voltages add together. At the same time the current is still 11A and hasn’t changed at all. When 

the 36V reach the MPPT charge regulator they are reduced to the specified battery charge voltage. 



The lower current in the cable will also reduce losses and the higher panel voltage will enables you 

to start charging earlier in the morning and longer in the evening. 


