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Agenda

• Series, Parallel, and Δ-to-Y Simplifications

• Source Transformations

• Thevenin-Norton Equivalent Circuits
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Series, Parallel, and Δ-to-Y Simplifications
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Combining impedances in series:

𝑍𝑎𝑏 = 𝑍1 + 𝑍2 + …+ 𝑍𝑛



Series, Parallel, and Δ-to-Y Simplifications
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Combining impedances in parallel:
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Series, Parallel, and Δ-to-Y Simplifications
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Δ-to-Y transformation:

𝑍1 =
𝑍𝑏𝑍𝑐

𝑍𝑎 + 𝑍𝑏 + 𝑍𝑐

𝑍2 =
𝑍𝑐𝑍𝑎

𝑍𝑎 + 𝑍𝑏 + 𝑍𝑐

𝑍3 =
𝑍𝑎𝑍𝑏

𝑍𝑎 + 𝑍𝑏 + 𝑍𝑐



Series, Parallel, and Δ-to-Y Simplifications
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Y-to-Δ transformation:

𝑍𝑎 =
𝑍1𝑍2 + 𝑍2𝑍3 + 𝑍3𝑍1

𝑍1

𝑍𝑏 =
𝑍1𝑍2 + 𝑍2𝑍3 + 𝑍3𝑍1

𝑍2

𝑍𝑐 =
𝑍1𝑍2 + 𝑍2𝑍3 + 𝑍3𝑍1

𝑍3



Source Transformations

Ankara University Electrical and Electronics Eng. Dept. EEE201

⟺



Thevenin-Norton Equivalent Circuits
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Thevenin equivalent circuit Norton equivalent circuit
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