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Course Logistics

e Labs:

* Please be on time and come prepared
* Each person needs to complete prelab and submit as a part of the final lab report
* You need to submit all five (5) lab reports in order to write the final exam

* Midterm will take place on Feb. 26
* Detailed logistics are already announced on Canvas

 No Tutorial this week



Example 5

A dc machine is connected across a 240-volt line. It rotates at(1200
1s generating 230 volts. The armature current is 40 amps.

and

Is the machine functioning as a generator or as a motor?

Determine the resistance of the armature circuit.

— -

Determine power loss in the armature circuit resistance and the electro-
magnetic power.

Determine the electromagnetic torque in newton-meters.

(e) If the load is thrown off, what wﬂl | the generated voltage and the rpm
of the machine be L> .
— To = O = '( Cifoce am)
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Example 5
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Example 6

Lonmder the magnetic system shown below. Assume that reluctance of the core path and the air-gap are

R, =2x 10> A¢/Wh) and R, =8x 10° At/ Wh) respectively. The coil ha@ and dc remstam

(a) (4pts) Assume the current direction as shown, draw an equivalent magnetic circuit, show the direction of
mmf F' and the flux @

(b) (4pts) Calculate the inductance L

(c) (12pts) Assume that coil 1s connected to a 10V (rms) 60-Hz ac source. Calculate the rms values of current 7,
flux @, flux linkage 4.
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Example 7 Ny = We

Assume an electroy«zgical system with one electrical and one mechanical inputs. The system may be assumed
‘magnetically linear (similar to a solenoid). The system’s state 1s shown 1n the A -7 figure below, wherem the
system can move from point Ato-pemnt-B.and from point A to point C, respectively. Using the numerical values

given on this figure, calculate the change in Wf , W., W,,and W, for the two transitions. In other words,

complete the Table given below. Be sure to include the units and check the energy conversion balance!




Example 7

Transition From A to B From A to C
(3pts) Change n coupling field energy, AW, N1 -0.0= 4087 1 -0¢:- 0]
(3pts) Change in co-energy, AW, +9.6J 0.73
(3pts) Change 1 electrical input, AW, + A7 773
(3pts) Change 1in mechanical input, AW, M T AW £ ANg DD AW,-0.(] - 7.3
(4pts) The energy was supplied to v meAnicad .
(and how much) 3 J G Lt~ %L[«j CﬁM
y |
C. @3 AR 0.CJ
(4pts) The energy was taken from ciloical <AL
(and how much) Clectid G st . B
g d.5 3
Plmyte N o OUT ! N O WT .




Example 8

Assume that you have thre ntical 240/120V transformers. The transformers may be assumed 1deal.
transformers are connected into A/Y to supply a 60 Q (per-phase) Y-connected resistor load femn m

These
jline-

—

< PR Pase) TR :
to-neutral) source. frovm

(a) (10pts) Sketch the system and label the mput (primary side) termunals with ABC and the load (output)
terminals with abc. Also label the voltages and currents including directions.

b) (10pts) Calculate the currents 7 4. 7 45, the voltages V,. V., the power supplied from the source P, e-
and the power consumed by the load P, ; (show that P,,,... = F,.7)-
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Example S

A 60-Hz step-up transformer ﬁ: 500 and N, =1000/has leakage reactances are X| =1.2Q, X» =4Q
(each referred to its own side), and the magnetizing reactance X, = 238.8Q) (referred to the primary side). The

core and copper losses can be neglected. Assume 120V is applied to the p?ffﬂary side:
(a) (10pts) Calculate the open-circuit primary current /

r

and the secondary voltage V, _ (their rms values)

l.oe

(b) (10pts) Assume a resistive load Ry .7 = 20€2 1s connected to the secondary side. Calculate the voltage
regulation (VR). Also calculate the iput (primary side) power-factor angle ¢ 1n degrees.
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Example 9
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Example 10

A DCshunt machine has R, = 0.25 (). The machine 1s connected to a 250 V DC supply, draws armature current
040 A /and rotates @ o
(a)€Calculate the induced back emf (_E ) :

(b) Determine the useful mechanical load torque T . The rotational losses are(100 W.

(c) Determine the efficiency of the motor 7. The field circuit resistance 1s R = 100 (0.
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Example 11

Consider a 115V
ductance L,r = 0.1

parately-Excited) DC Machine with the armature resistance R, =1€) and field-to-armature

machine 1s supplied from a constant dc source V; =115V and the shaft 1s

connected to a mechanical system with constant speed 7= ~ 1800 pm 1 ction. Friction can be neglected.
@(4pts) Draw an equivalent circuit

(b) (8pts) The field current 1s set to 7 r=5A Calculate the armature current 7/, and torque 7,. Determine

whether machine 1s motoring or generating. Is 7, i CW or CCW direction? (circle one)

(c) (8pts) The tield current 1s increased to 7 » = 6 A. Calculate the armature current /,, and torque 7, . Determine
1_@

whether machine 1s motoring or generating. Is 7, in CW or CCW direction? (circle one)
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Example 12

Consider a Permanent-Magnet DC Motor with the following parameters: rated/nm_'
=1.2€0). Under the NO-LOAD test the armature current f§ I

-

armarture I'E.‘SIS'[EIIICQ" R

o
n,; =1800rpn
(a) (10pts) Calculate the induced armature emt £, ;. torque constant K, . and the friction torque 7 4,

speed 1§

(b) (10pts) Assume T 4. 1s constant (doesn’t depend on speed). A mechanical load with the torque 7, = 4-T 4

is connected to the motor shaft. Calculate the motor speed » in rpm and speed regulation SR in %
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Example 12
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Looking ahead...

e Start Module 5



