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Experi ment No. Speed Control of a DC Shunt WMbtor

| NTRODUCT| ON

The speed of a DC shunt notor can be varied by;
a. Varying the field current
b. Varying the armature voltage
c. Placing a small, variable resistor in the armature circuit

The relationship between speed and armature voltage, arnature
current, armature resistance, and field current is as foll ows;
Va — Ra | a
n = rpm
Kf |f

wher e,

Va - armature, volts

Ra - armature resistance, ohns

la - armature current, anperes

Kfi - field constant, volts/rpm anpere
If - field current, anperes.

In this experinent, the techni ques nmenti oned above are used to vary
t he speed of a DC shunt notor.

PREL|I M NARY

P-1. Describe how speed of a DC shunt notor will vary as a function
of the paraneters below (assune armature current stays
constant).

Armat ure vol t age:
Armat ure resistance:

Field current:



P-2. Describe what is neant by armature reaction.

P-3. Discuss speed regul ation and give the mathenatical equati on.

P-4. Conplete the schematic diagram below for a DC shunt notor in
which armature voltage, armature resistance, and field
current can be varied (use only one vol tage source).
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PROCEDURE

F-1.

Connect a DC shunt notor as determ ned in P-4 above and coupl e
it to a generator connected as shown in Figure 1. Have your
i nstructor check the circuit before applying power.

CAUTI ON: DO NOT' MAKE CHANGES IN THE Cl RCUI T UNLESS THE PONER
IS OFF!

Run the tests bel ow varying the notor current by varying the
vol tage on the field (Vf) of the generator.

Test Armature Field Armature CMu ﬁrt;i ¢
No. Voltage Current Resistance -
(Im=T1+1If)
1 rated maximum Zero vary in steps
— from zero load
2 1/2 rated minimum Zero
to rated current
3 rated minimum 20 ohms
4 vary in steps maximum Zero hold constant at
from 40 volts to rated current by
rated value varying the load

REPORT (should include at | east the foll ow ng)

R-1.

R- 2.

R- 3.

R-4.

Pl ot nmotor speed (n) versus notor current (Inm) for the first
three tests in F-2 above all on the sanme graph.

Pl ot notor speed (n) versus armature voltage (Va) for the
fourth test in F-2 above.

Det erm ne speed regulation for the first three tests in F-2
above.

Di scuss the results.



GENERATOR CONNECTI ON

F2

F1

Fi gure 1.




