esign of Armature Winding & Core.

ign of Shunt Field & Series Field Windings.
Design detailed: Transformers

Core Type Power Transformer

Design of Magnetic Frame



Design of LV Win




Design of Armr .
nt Pole (Cylindrical Solid Rotor) Type
nduction Motors:

ower weight for given KVA output
VA)

= ( ower Temperature-Rise
=@ (d) Lower Cost

= (e) Any other parameter like higher PF for
- induction motor, higher reactance etc




be Fed into the Program:



Dc machine

lec

vinding type of annature, DC
machines are categorized as lap wound and
ave

round. Theory portion of design is not given
this book, but necessary fonnulae, curves

d tables given in standard books are made
use of. Since the machine is the same for both

= operations of Generator and Motor, same
design is applicable for both.



D,L and Flux/Pole checking the
and Volts between

hecking current density, current volume, slot
ce. Calculate tooth flux density, Height of
, Wt. of iron, Iron losses and Temp rise

(c) Calculate dimensions of poles, Field Coils,
Yoke and Amp-Turns required



Copper size, No. of turns for
1d series fields

ine the diameter of Commutator
ze of brushes. Check for
v and gap between brush

lculate the dimensions of Interpoles and
ole winding. Calculate total losses,
ency, total weight and Kg/KW.



on of a DC machine is based chiefly on
ration of two windings, namely a
iture winding and a stationary

e armature winding is embedded in slots on
outer periphery of the electrical sheet core
‘although the flux variations in the iron

2 of the field winding are not significant, the
- pole shoes are also made of electrical sheet.

= The ole shoes are fastened to the yoke that
closes the magnetic circuit.
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rator converts mechanical energy
energy. A power engine rotates

e armature in the magnetic field generated by
leld winding, and as a result an alternating
age is induced in the armature winding.
voltage is now rectified by the ommutator.

alternating voltage is induced in each coil

of the armature winding. The commutator
acts as a mechanical rectifier connecting the AC
armature to the external DC circuit.



machines have different types of air gaps
greatly influence machine performance
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Flux vector diagram:

q-axiS.T I.X,




Incluction machine

tion machine is basically an a.c.
‘polyphase machine connected to an a.c. power

orid, either in the stator or in the rotor. The a.c.
ower source is, in general, three phase but it
nay also be single phase. In both cases the
inding arrangement on the part of the
achine-the primary-connected to the grid
(the stator in general) should produce a
traveling field in the machine airgap.



ing field will induce voltages in
he part of the machine not
orid (the rotor, or the mover in

windings on the secondary (rotor) are
, a.c. currents occur in the rotor.



stator electric winding
rotor slotted magnetic core
otor electric winding



£t
r frame with bearings

iduction machi ay be classified
ways. Here are some of them:

rotary or linear motion
] e phase supply or single-phase supply
e With wound or cage rotor



Magne

s Stator single
stack

rotor single
stack

shaft

=




Cage rotor




ally the torque (force) production in IMs and
may be approached via

~Forces on conductors in a travelling field
* Th

& Maxwell stress tensor [3]
‘= * The energy (coenergy) derivative
=

* Variational principles (Lagrange equations) [4]



B(O,,t)=B,, cos(p;0, —Sot)

stator current
travelling — main field

field thfutor current
main field

by




ing Current
d to a transformer winding, an alternating magnetic flux is induced
ces hysteresis and eddy currents within the electrical steel,

the core due to applied voltage is called no-load loss.
loss or core loss. d” is descriptive because the core is heated
t of load on the transformer. If t voltage is varied, the no-load loss is very

I the square of the peak voltage, as long as the core is not taken into saturation. The

a winding is energized is called the “exciting current” or “magnetizing current,”

onent and a reactive component. The real component delivers power for no-load losses
e reactive current delivers no power but represents energy momentarily stored in the
nce. Typically, the exciting current of a distribution transformer is less than 0.5% of

rated current of the winding that is being energized.
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Load Loss

pplying load has current
primary and secondary

ywing in bot
dings that will

luce heat in those windings. Load loss is
ded into two parts,

 loss and stray losses.



er winding has an electrical
duces heat when load

ce of a winding is measured by passing
nt through the winding to eliminate
~ inductive effects.



in a winding, the result is always
the R measured with dc current.
between dc and ac losses in a

loss is called “eddy loss”
| is created by eddy currents circulating in
winding conductors.

other portion is generated outside of the
ings, in frame members, tank
walls,bushing flanges, etc. Although these are
due to eddy currents also, they are often
referred to as “other strays.



generation of stray losses is sometimes
“skin effect” because induced eddy
end to flow close to the surfaces of the

proportionally greater in larger

conductors. Stray losses tend to be
rtional to current frequency, so they can
ase dramatically when loads with high-
nic currents are served

. The effects can be reduced by subdividing large
conductors and by using stainless steel or other
nonferrous materials for frame parts and bushing
plates.



