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3 phase rotating mag_field.xmcd

Three-phase power & rotating magnetic field example

2.7
Cover one period T (2x radians) n:=0..360 wt, = n-%
Baa, := 1-sin (th) Compute magnetic fields for each phase.
o Note: In addition to 120 deg or /3
] 3 phase shift due to electrical signals, there

Bbb,, := 1-sin| wt,, — n e 1s a 120 deg or n/3 physical rotation the
3 the locations of the coils.

j 27
: 2- 3
Beey, = 1-sm(wtn - Tﬂ)-e 3

Add up magnetic fields for each phase to
Btot, := Baa, + Bbb,, + Bcc p mag p
n n n n get total magnetic field.

Note magnitude of Btot is constant
1.7 T T T

1.6

|Btotn| 1.5

1.4

13 | | |

wt,



3 phase rotating mag_field.xmcd

What about the angle/phase of B;;?

1
Btotang,, := arg (Btotn)-ﬁ
T

Note angle/phase changes linearly
180 T T

90

Btotang, 0

-90

—~ 180 :

Wity

The linear variation of the angle/phase of the total magnetic flux density
vector By, over a total of 360 degrees in one period T (2n radians) tells

us that the direction of B, is rotating (with respect to time) at a rate of

one rotation per period T of the three-phase power.
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