specification - to meet the nominal operatl g v )
support.

Can lithium-ion batteries be connected in parallel or in series?

important factors should be taken into consideration.
Can you wire lithium-ion batteries in series?

In this guide,we'll walk you through the steps of safely wiring lithium-ion batteries in seriesto create a higher
voltage battery pack for your projects. Note that when connecting batteries in series you are increasing the
voltage of the system.

How many lithium batteries can be connected in series?

For instance,LiTime allows for a maximum of four12V lithium batteries to be connected in series,resulting in a
48-volt system. It's always important to consult the battery manufacturer to ensure that you stay within their
recommended limits for series connections.

When should a lithium battery be connected in series?

You should connect lithium batteries in series when your device requires a higher voltage than a single
battery can provide. For example,if your device operates at 7.4V,connecting two 3.7V batteries in series
would be appropriate. This setup is commonly used in applications like electric scooters,drones,or other
high-voltage devices.

Why do we connect multiple lithium batteries to a string of batteries?

Connecting multiple lithium batteries into a string of batteries allows us to build a battery bankwith the
potential to operate at an increased voltage,or with increased capacity and runtime,or both.
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LITHIUM BATTERIES YOU CAN CONNECT IN
SERIES . Many brands of lithium batteries can not
be connected in series or parallel due to their PCM
or BMS configuration. Power Sonic's PSL-SC series
of lithium batteries can be connected in series or
parallel, ideal for higher voltage or capacity
applications.

Series Connections. To connect a battery cell in
series, we chain the positive and negative terminals
of each battery. So, the negative terminal of the first
cell connects to the positive terminal of the second
cell. While lithium batteries are known for how light
they are, that is relative to lead-acid batteries. Each
3.2V 180Ah LiFePO 4

Lithium batteries connected in series and parallel

E E i 3.7V single battery can be assembled into battery
3 E i pack with a voltage of 3.7*(N)V as required (N:
0 ﬁ number of single batteries) For example, 7.4V, 12V,
Fory

24V, 36V, 48V, 60V, 72V, etc. Capacity of ???
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The voltage of the batteries doubles, but the
amperage or capacity stays the same.For example,
if you wire (2) 12V 100Ah batteries in series, the
voltage output will be 24V with the amps remaining
at 100Ah. *before wiring in series, check to make

7 sure your battery accepts series
wiring.ParallelWiring your batteries in parallel
means that the

A series connection involves linking batteries
end-to-end to increase the total voltage while
keeping the same capacity (measured in
milliampere-hours, or mAh). For example,
connecting two 3.7V 100mAh lithium cells in series
will yield a total voltage of 7.4V, but the capacity
remains 100mAh. You should connect lithium

batteries in series

For instance, if you connect two 12V lithium
batteries in series, you will get a total voltage of
24V. Can i connect 12v lithium in parallel? Yes, you
can connect 12V lithium batteries in parallel. When
connected in parallel, the voltage remains the same
(12V in this case), but the capacity (Ah) adds up.
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How To Wire Lithium Batteries In Series. The

- connections needed to wire batteries in series are
S the same for wiring cells in series. It's a matter of

\ : v | . o |

- T —— connecting positive to negative in a chain whereas

attaching cells in parallel is + to + and - to -. There

are, however, some additional things that need to

be taken into consideration when

Mracrnee IS If it were a standard Lithium battery charged within a
ENERGY STORAGE SYSTEM . . . .

device, it could create a fire. In a device not meant
to charge the batteries where you mixed Alkaline
and NIMH chemistries, one would negate the other

battery and damage the device or batteries. The
first string Four batteries 12V 200AH connected in
series to give 48V 200AH. The second

After the lithium batteries are connected in parallel,
there will be a charging protection chip to charge
and protect the lithium batteries. When making
parallel lithium batteries, lithium battery
manufacturers have fully considered the
characteristics of the changes after the lithium
batteries are connected in parallel, and the current

design
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Series Connection. Batteries are coupled in series
to gain higher voltage, for instance 24 or even 48
Volt. The plus pole of each battery is connected to
the minus pole of the following one, with the minus
pole of the first battery and plus pole of the last
battery connected to the system. This type of
arrangement shown is a 24v, 120Ah bank.

Series Connection. Connecting batteries in series
adds the voltage without changing the amperage or
capacity of the battery system. To wire multiple
batteries in series, connect the negative terminal (-)
of one battery to ???

For example, if you have 6V 215Ah batteries in a
series-parallel connection, you can end up with a
battery voltage of 12V and 645Ah. Batteries
connected in series and parallel must have the
same voltage and capacity ratings. Note. Batteries
connected in any of these configurations must have
the same battery chemistry.
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If you need to connect more than two batteries in
series, you would make the following adjustment.
Instead of connecting the POS (+) of the second
battery to the charger, you would connect it to the
NEG (-) of the third battery. You would continue this
positive to negative pattern until you reach your last
battery.

The research connected the fault symptoms with
internal fault mechanisms. Yao et al. [11] developed
a diagnostic method of connection fault of
lithium-ion batteries based on Shannon entropy for
EVs. The connection fault was studied by the tests
of loose connection bolts of a series-connected
battery pack in a vibration environment.

Lithium batteries can be connected in either series
or parallel connection to increase their capacity.
Depending on your specific needs, one may give.
Inquiry Now. For example, if you have two 12-volt
batteries in a series connection, the total voltage
would be 24 volts. Benefits: 1. Higher voltage ???
As mentioned above, a series
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? Don"t get lost now. Remember, electricity flows
through parallel or series connections as if it were a
single battery. It can"t tell the difference. Therefore,

you can parallel two sets of batteries that are in
series to create a series-parallel setup. Creating a
series-parallel battery bank: Step 1 - Series First

J“E;I ma

L
i
|
J
|
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The first thing you need to know is there are two
primary ways to successfully connect two or more
batteries: The first is called a series connection and
the second is called a parallel connection. Series
Connections. Series connections involve connecting
2 or more batteries together to increase the voltage
of the battery system but keeps the

Understanding Series Connections for Lithium-lon
Batteries. Connecting lithium-ion batteries in series
can be beneficial for various applications, but it
requires careful consideration of several factors.
Below, we explore the implications of connecting
these batteries in series and best practices for doing

so safely. 1. Benefits of Connecting
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In this guide, we"ll walk you through the steps of

B safely wiring lithium-ion batteries in series to create
TR : ﬁ ! a higher voltage battery pack for your projects. Note
' IR = | that when connecting batteries in series you are

increasing the voltage of the system.

WORKING PRINCIPLE

8
L‘...'..... | | S|

Series and Parallel Connection; lonic Lithium
Battery Advantages; BATTERY HELP. Blog; Main
Menu. Search for: Select lonic Batteries are

capable of Series connections. Recent Reviews.
DC/DC Onboard lonic Transfer Charger (12V to
24V) Rated 0 out of 5 $ 199.00; DC/DC Onboard
lonic Transfer Charger (12V to 36V) Rated 0 out of
5$ 199.00;

[l

Series Connection: Increases voltage, capacity

. remains the same. Parallel Connection: Maintains
E : : e
i i voltage, increases capacity. Connecting lithium
M solar batteries in series or parallel can significantly

impact the performance and efficiency of your solar
power system. By understanding the differences
between these connection methods and
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When the lithium battery types are the same, for

e T . .

:”’ M»\ “I"rr example, they are all 3.2V lithium iron phosphate
,' 'IT ”\F batteries, or they are all 3.7V lithium-ion batteries, or
it 0y el they are all polymer batteries. When the voltages

are the same, for example, 12V and 12V are
connected in series, 24V and 24V are connected in
series, and 48V and 48V are connected in series.

Basic types of Battery Connections. We use three
basic types of batteries connections as below:
Parallel Connection; Series Connection;
Series-Parallel Connection; Series Connection:
Every cell has two ends i.e., positive and negative.
In a series connection, the positive end of the 1 st
cell is connected to the negative end of the 2 nd
cell.

It's particularly useful for wiring two 6V lead acid
batteries, or four 3.2V lithium cells, to make a 12V
battery. Series connections can also be used to wire
multiple 12V lead acid or lithium batteries together
to make a 24V, 36V, or 48V battery bank, which is
useful in DIY and off-grid solar applications. Parts &

o Sem———
=i=e | Tools
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== |
- «
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Most but not all lonic lithium batteries are capable of
series connections. See your battery's user manual
for more information. See if you can find the
answers below, or contact our lithium battery
experts here. Series vs. Parallel Quick Answers.
Does connecting batteries in parallel increase amp
hours? Yes. When you connect your

Series Connections. When lithium-ion batteries are
connected in series, the positive terminal of one
battery links to the negative terminal of the next.
This configuration increases the overall voltage of
the battery pack while maintaining the same
capacity as a single cell. For instance, connecting
four 3.7V batteries in series results in a 14

Battery Capacity x Number of Batteries = Battery
Bank Capacity. Series: B1 POS (+) to B2 NEG (-)
with B1 NEG (-) and B2 POS (+) to Application.
Voltage of Battery x Number of Batteries = Battery
Bank Voltage. Series/Parallel: Battery Bank Voltage
+ (Battery Capacity x Battery Banks) = System
Capacity and Voltage
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Series Connections: Boosting Voltage. Voltage and
Capacity in Series. Connecting batteries in series
involves linking the positive terminal of one cell to
the negative terminal of the next. This configuration
increases the total ??7?
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