
EE331—EXAMPLE #4: CONVERSION OFVs(z) TO V (z, t)

The general solution for the voltage on a transmission line in the phasor world is given by:

Vs(z) = V +
0

(

e−γz + Γ
L
eγz

)

[V]

Convert this to the time domain.

V (z, t) = Re
[

Vs(z)ejωt
]

= Re
[

V +
0

(

e−γz + Γ
L
eγz

)

ejωt
]

= Re
[

|V +
0 |ejφ

(

e−αz−jβz + |Γ
L
|ejθreαz+jβz

)

ejωt
]

= Re
[

|V +
0 |

(

e−αzej(ωt−βz+φ) + |Γ
L
|eαzej(ωt+βz+θr+φ)

)]

= |V +
0 |

[

e−αz cos (ωt− βz + φ) + |Γ
L
|eαz cos (ωt + βz + θr + φ)

]

[V]

where

γ = α + jβ = propagation constant [1/m]

α = attenuation constant [Np/m]
β = phase constant [rad/m]

ω = radian frequency of operation [rad/s]
|V +

0 | = magnitude ofV +
0 [V]

φ = phase angle ofV +
0 [rad]

|Γ
L
| = magnitude of the reflection coefficient [.]

θr = phase angle of the reflection coefficient [rad]


