ECE 472 - POWER SYSTEMS II

Homework #2

The operating equation for a hinged armature relay with a shading ring is:
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The operating current supplied to the relay is purely sinusoidal. Assume K(  and KS are constant over the range of all possible operating conditions.

1.
Solve for the relay current IOP in terms of K, N, la, and KS when Fnet= 0.  

2. 
Initially, with the relay in reset position (“b” contacts closed), the following values are given:


a. Number of turns in the operating coil: N=50 turns

b. Length of the air gap: 1a = 0.01 m

c. 
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Calculate the relay current IPU at which Fnet  = 0.

3.
As the relay goes from the reset position to the picked-up position the length of air gap decreases.  Assume IOP is constant during this time.  What happens to the net operating force Fnet as this occurs?    Why?

4.
a.  Assume 1a = 0.005 m when the relay “a” contacts are closed.  Calculate 

                 the value of relay current at which the relay drops out (dropout current =

                 IDO).

   
 b. What is the dropout to pickup ratio for this relay?

5.
An adjustment is made to the restraining spring such that the value of Ks increases by a factor of 4.   Recalculate the relay current IPU at which Fnet = 0 with the relay in reset position.  (Use 1a = 0.01 m)

6.  
The restraining spring (in part 5) is reset to its original position. An adjustment is made such that 1a = 0.04 m in reset position.  Recalculate the relay current IPU at which Fnet = 0. 

7.
If number of turns in the relay operating coil is increased, what will be the effect on pick-up current?   Why?  
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