
Odvození rovnice ohřevu vinutí točivého stroje 

Základní rovnice:  𝑅 ⋅ 𝐼2 ⋅ 𝑑𝑡 = 𝑚 ⋅ 𝑐 ⋅ 𝑑𝜗 + 𝜇 ⋅ 𝑆 ⋅ (𝜗 − 𝜗𝐸) ⋅ 𝑑𝑡 

Přeskupení a vydělení 𝑑𝑡: (𝑅 ⋅ 𝐼2 − 𝜇 ⋅ 𝑆 ⋅ (𝜗 − 𝜗𝐸)) 𝑑𝑡 − 𝑚 ⋅ 𝑐 ⋅ 𝑑𝜗 = 0 

    (𝑅 ⋅ 𝐼2 − 𝜇 ⋅ 𝑆 ⋅ (𝜗 − 𝜗𝐸)) − 𝑚 ⋅ 𝑐 ⋅
𝑑𝜗

𝑑𝑡
= 0 

Přeskupení:   −𝜇 ⋅ 𝑆 ⋅ 𝜗 − 𝑚 ⋅ 𝑐 ⋅
𝑑𝜗

𝑑𝑡
= −𝑅 ⋅ 𝐼2 − 𝜇 ⋅ 𝑆 ⋅ 𝜗𝐸  

    𝜇 ⋅ 𝑆 ⋅ 𝜗 + 𝑚 ⋅ 𝑐 ⋅
𝑑𝜗

𝑑𝑡
= 𝑅 ⋅ 𝐼2 + 𝜇 ⋅ 𝑆 ⋅ 𝜗𝐸  

Homogenní rovnice:  𝜇 ⋅ 𝑆 ⋅ 𝜗0(𝑡) + 𝑚 ⋅ 𝑐 ⋅
𝑑𝜗0(𝑡)

𝑑𝑡
= 0   𝜗0(𝑡) = 𝐶 ⋅ 𝑒𝜆⋅𝑡 

    𝜇 ⋅ 𝑆 ⋅ 𝐶 ⋅ 𝑒𝜆⋅𝑡 + 𝑚 ⋅ 𝑐 ⋅ 𝜆 ⋅ 𝐶 ⋅ 𝑒𝜆⋅𝑡 = 0 

    𝜇 ⋅ 𝑆 + 𝑚 ⋅ 𝑐 ⋅ 𝜆 = 0     𝜆 = − 
𝜇⋅𝑆

𝑚⋅𝑐
 

    𝜏 = −
1

𝜆
=

𝑚⋅𝑐

𝜇⋅𝑆
 

Partikulární řešení pro 𝑡 → ∞: 

    𝜇 ⋅ 𝑆 ⋅ 𝜗(∞) + 𝑚 ⋅ 𝑐 ⋅
𝑑𝜗(∞)

𝑑𝑡
= 𝑅 ⋅ 𝐼2 + 𝜇 ⋅ 𝑆 ⋅ 𝜗𝐸 

    𝜇 ⋅ 𝑆 ⋅ 𝜗∞ = 𝑅 ⋅ 𝐼2 + 𝜇 ⋅ 𝑆 ⋅ 𝜗𝐸    𝜗∞ = 𝜗(∞) 

    𝜗∞ =
𝑅⋅𝐼2

𝜇⋅𝑆
+ 𝜗𝐸 = Δ𝜗∞ + 𝜗𝐸     Δ𝜗∞ =

𝑅⋅𝐼2

𝜇⋅𝑆
 

Určení integrační konstanty: 𝜗(𝑡) = 𝜗∞ + 𝜗0(𝑡) =
𝑅⋅𝐼2

𝜇⋅𝑆
+ 𝜗𝐸 + 𝐶 ⋅ 𝑒𝜆⋅𝑡 

    𝜗(0) = 𝜗∞ + 𝜗0(0) =
𝑅⋅𝐼2

𝜇⋅𝑆
+ 𝜗𝐸 + 𝐶 ⋅ 1 = 𝜗𝐸 

    𝐶 = −
𝑅⋅𝐼2

𝜇⋅𝑆
= −Δ𝜗∞ 

Konečné řešení po dosazení integrační konstanty:   

    𝜗(𝑡) = 𝜗∞ + 𝜗0(𝑡) = 𝜗∞ − Δ𝜗∞𝑒𝜆⋅𝑡 =
𝑅⋅𝐼2

𝜇⋅𝑆
+ 𝜗𝐸 −

𝑅⋅𝐼2

𝜇⋅𝑆
𝑒𝜆⋅𝑡 

    𝜗(𝑡) − 𝜗𝐸 =
𝑅⋅𝐼2

𝜇⋅𝑆
(1 − 𝑒𝜆⋅𝑡) =

𝑅⋅𝐼2

𝜇⋅𝑆
(1 − 𝑒− 

𝜇⋅𝑆

𝑚⋅𝑐
𝑡) 

    𝜗(𝑡) − 𝜗𝐸 = Δ𝜗∞ (1 − 𝑒−
𝑡

𝜏) 


