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Losses in a DC Generator

Electrical Output
𝑃𝑂 = 𝑉𝑎𝐼𝑎

Mechanical Input 
𝑃𝐼 = 𝑇𝜔𝑚

Mechanical Loss
𝑊𝑚

Iron Loss
𝑊𝑖

Copper Loss
𝑊𝑐

Loss of Excitation 
𝑊𝑓

𝑉𝐼𝑎
𝐸0𝐼𝑎 = 𝑇𝑒𝜔𝑚

Efficiency: 𝜂 =
𝑃𝑂

𝑃𝐼
=

𝑃𝑂

𝑃𝑂+𝑃𝑙𝑜𝑠𝑠
=
𝑃𝐼−𝑃𝑙𝑜𝑠𝑠

𝑃𝐼



Self Excitation

• Constant rotating velocity 𝝎𝒎

• Excitation current 𝑰𝒇 would not be fixed.

• 𝑴 has a non-linear relationship with 𝑰𝒇.

𝐸0 𝑉𝑓𝑅𝑓 𝐼𝑓G

𝐼𝑎𝑅𝑎

𝑉𝑎 = 𝑉𝐿

𝐼𝐿



Block Diagram of a DC Generator
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• First-order Dynamic Response

𝑉𝑆(s)



To be Continued in the Lecture…..
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