
Automotive battery powered systems have expanded 
into many formats including mobility and solar 
applications.  They are generally powered by one 12 
Volt DC (VDC) battery or two in series making it a 24 
Volt DC system.  The question is asked frequently as 
to whether a 24 VDC relay can be used in a 12 VDC 
system and vice versa. This is what we will discuss 
to give you a clear understanding when these relays 
can we used in place of each other. 

Can a 24 VDC relay be used in a 12 VDC system?  No.
24 VDC automotive relays require an operating volt-
age to turn on the coil that is greater than 50% of the 
rated voltage.  

Thus at 12 VDC the relay coil is partially energized and 
can be in an “open”, “closed” or “intermittent, vibrating” 
state which is neither open nor closed.  In this intermit-
tent state the armature of the relay is bouncing back 
and forth between the “Normally Open” and “Normally 
Closed” contacts.  

This intermittent state of operation is also very dam-
aging to the contacts in addition to not getting the 
desired switching from the relay.  Granted a 12 VDC 
battery under charge is generating 13 VDC of voltage 
but this is still not enough to switch the relay into a 
stable state.  For this reason, 24 VDC relays should not 
be installed in 12 VDC automotive systems. 

Can I Replace A 24 VDC Relay With 
A 12 VDC Relay And Vice Versa?
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Can a 12 VDC relay be used in a 24 VDC system? 
Yes, they can, but there are some important details 
to consider.  

When a 12 VDC relay into a 24 VDC socket, the relay 
coil has enough power to switch correctly. The trade 
off is the power consumption of the coil will increase. 
A typical automotive relay has a coil design to con-
sume between 1.6 to 1.8 Watts of power at the rated 
voltage.  If a different voltage is applied, the power 
consumption of the coil will change and in this case 
it increases. 
 
For example, given a 12 VDC relay running at 12 VDC 
with a typical coil resistance of 90 Ohms, the power 
consumption of the coil will be 1.6 Watts which is 
calculated by:

Equation for Power:                                       
For our 12 VDC relay running at 24 VDC, with a coil 
resistance of 90 Ohms:

Thus, by applying 24 VDC to a 12 VDC relay, the 
power consumption is 6.4 W, which is nearly a 5 Watt 
increase from its normal operating power.   What this 
means to the relay is 5 Watts of power that the battery 
needs to supply and 5 Watts of heat that needs to be 
dissipated through the pins.

To evaluate the power consumption in your system, 
one needs to consider if this increase in power is going 
to adversely affect temperature and if the battery can 
supply the increase in power required by the relay.  

Automotive relays generally have a relatively large 
operating temperature range, from -400C up to 1250C 
and maximum switching power, 630 Watts for a 40 
Amp relay.  These maximum ratings are much higher 
than additional 5 Watts of power generated by the 
coil.  Thus, at 250C ambient temperature the change 

in power consumption does not significantly affect 
the performance of the relay.  

As for the additional 5 Watts of current draw on the 
battery, if the battery is constantly being charged 
this most likely is not an issue, if the system is already 
under powered the additional 5 Watts need to be 
taken into consideration.  

In conclusion, one can use a 12 VDC relay in a 24 VDC 
automotive system. 

To Summarize: 
 • A 24 VDC relay cannot be used in a 12 VDC auto-
motive system because the relay would not operate 
correctly. 

 • A 12 VDC relay can be used in a 24 VDC system, with 
the caveat that the heat and total power consumption 
will be increased slightly.
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