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LEAKAGE INDUCTANCE IN WINDINGS 
Proper Integration

Integrating leakage inductance into transformer windings is an 
important consideration for accurate modeling and analysis of 
transformer behavior. Leakage inductance refers to the magnetic 
field produced by a transformer that does not link both the 
primary and secondary windings. It is caused by the magnetic flux 
lines that do not couple the two windings tightly together.

To properly integrate leakage inductance into transformer 
windings, you can follow these steps:
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1. Determine the leakage
inductance value:

2. Design the transformer
windings:
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3. Model the leakage
inductance:

4. Consider the impact on
transformer performance:

5. Validate the model:

6. Get expert advise.
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Leakage inductance is typically specified by the transformer 
manufacturer or can be measured experimentally. It represents 
the amount of magnetic flux that does not couple the windings. 
Leakage inductance is usually given as a value in henries (H) or 
millihenries (mH).

When designing the transformer windings, take into account the 
leakage inductance by considering the physical separation as 
well as interleave between the primary and secondary windings. 
Increase the separation or reduce interleave between the windings 
to increase the leakage inductance, or decrease the separation and 
improve interleave to reduce it. The winding geometry, such as the 
number of turns, conductor spacing, and layer arrangement, affects 
the leakage inductance as well.

Once you have the leakage inductance value or an estimate, 
you can incorporate it into your transformer model. This can be 
done in simulation software or mathematical equations used for 
transformer analysis. The leakage inductance is represented as 
an additional inductance component in series with each winding. 
Add this component to the primary and secondary windings of the 
transformer model.

The presence of leakage inductance affects the transformer's 
behavior in various ways. It can cause voltage drops, voltage 
regulation issues, and increased losses. Analyze the impact of 
leakage inductance on your specific transformer design to ensure it 
meets the desired performance criteria.

Once you have integrated the leakage inductance into your 
transformer model, validate it through simulations or experimental 
tests. Compare the results with the expected behavior of the 
transformer and verify that the model accurately represents the 
real-world performance.

It's worth noting that integrating leakage inductance into 
transformer windings is a complex task that requires expertise 
in transformer design and analysis. If you're working on a critical 
application or require precise calculations, it's advisable to consult 
a qualified electrical engineer or transformer specialist.
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