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. TaBLE 5. CLASSIFICATION OF MoTORS

SeeED Vouraas . . Tren or
Power| . qypg CHARACTEE- |~ He Ranar ArrLicaTiON
SurrLr 1mTICS . Starting Starting 8zs Foorvorst
Torque Current .
Constant Speed Drives
1. Shunt Constant | Normal Normal An 0) Fans and
. o {with éo'ntmllet) $c) centrifugal
) pumpa and
centrifugal
compressors
4 2. Co d Variable High Normal All . @) (¢) (&) Recipro-
. ot {with controller) eating pumps
and frequent
or hard start-
. ing
‘3. Berl Varlable | High Normal Small (4) Fans direct con-
- N (with controller) ) nected
4. Squirrel Constant Normal 1- | High 6-8 All (a) Fans and
sq;enanﬂ)‘u; 2.5 times times () mgupl 4
pose Design ps an
- 0O pressors
. u!rre!-cago Constant Normal1- | Normal 6-6 | Medium (a) Fans and
s &bman B . 2.5 timen times Small . centrifugal
. M : . pumps and
centrifugal
. compressora
6. Squirrel-cage | Constant | High 2-25 | Normal §-6 | Medium (®) Reciprocating
m [o] " times . times Small ps
. {s) and compres.
. sars
- ' . loaded
Foae | 7. Wound sotor | Constant or| High 125 | Low 13| an (o) Hoists _
a0 . variable times times - (b) reciprocating
{with secondary control) pumps and .
T ' {cg and frequent
8) or A start
. Synchro - Exnotly con- | Narmal Normal §-7 | Medium (a) Fans and
8- yh“};h I;opeed“’ shnty - 0.75-1.75 times Large eentrifugal
. times pumps and
- oen! .
9. Synchronous- | Exactly cod-| Low 0.3-0.4 Low 34 | Medium (o) Reciprocating
low speed stant . - timea - times Large compresaors
. - - starting un-
) . toaded .
10. Two value ca-| Constant | High . | Normal’ S8mall . | (®) Pumps and
pacitor ) compressors
11. Permanent Consatant™ | Low Norinal Fractional | () Fans, Blowers
. aplit capaci- . . .
tor : .
12. Capacitorstart| Cooatant Moderate Normal Bm.all Frao- | (a) Fans and
Single R 3 . -~ N tional pumps
phase .
a0 pulsi - | Constant | High Normal Medium | '(a) Fans
. R Small (5) pumps and
. - , : . oompressors
14. 8plit phase Constant Normal Normal Fractional (a;Fans
: fostable” . O P ressors
mn;- L] @t T
t Applications: . )

a. Drives having medium or low starting torque and inertia (WR?) such as fans and oentrifugal pumps
or reciproeating pumps and 8 started unloaded

b. Drives having.high starting tarques, such as reciprocating pumps and eompressors: started Toaded.: -

¢. Similar to (a) except where frequent or hard starting (large WR?) requires a higher starting and accelerat-
ing torque. . . . .
- d. Fana direct connected. .

e. Stoker drives. "

- 225 to 250 percent of full-load torque, as in the case of a loade
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TaBLE 5. CLASSIFICATION OF Mo'ron.s—(Concluded)‘

" Fuw Vouraas
8rEED 5 Tyr
Powzs TrPE CHARACTER- He Raxgn Arpircation
SorPLY 187108 Starting Starting See Foornorst
. ‘Torque Current
Adjustable Speed Drives
15. Shunt field Constant Normal | | Normal All (a) Fans and
adjustment {with controller) () centrifugal
. pumps
d-¢ | 16. Armature re- | Variable Normal Normal Al 50) Fana and
sistance ad- (with controller) s) centrifugal
justment | pumpa
17. Vaziable vol- | Constant | Normal . | Normal Al (d) Fanaand
tage ocontrol (with controller) centrifugal
pumps
18. Squirrel Variable Normal - | Normal Medi F.
s%xizh .c:ﬁ;. . : nm:llln (¢) Fana
Transformer
. adjustment B .
Poly- | 19. Squirrel-cage | Constant | Normal or | Normal or | All (a) Fans
phase soparate multi- high low {) pumpa and
a0 winding or speed {¢) compressors
uped -
A
20. Wound roter | Variable | High Low Al (o) Fans )
i .. {with secondary control) centrifugal
. pumps and
compreasors
21. Repulsion Variable High Normal Low and | (o) anai centrif-
Fractional ugal pumps’
J (b)oompresaora
23, Capacitor low | Variable Low Normal Fractional (d) Fans, direct
torque two speed - .
tapped
. winding
Single .
; Phase. . : .
a0
- | 2. anmupaeitor fow | Variable Low Low - Fractional (3) Fans
o - \
tranaformer
adjustment
2. Split phase | Constant | Normal Normal Fractional | (d) Fans
pols oree.
o8

from 15 min to2 hr, depending on the size), the horsepower rating required will ususlly
not be less than this constant value, regardless of other parts of the cycle.

If the driven machine is to operate at more than one speed, the horsepower re-
quired at each speed must be determined.. . :

4. Torgue. The torque required to operate the driven machine at every moment
between initial breakaway and.final shutdown is important in determining the type
of motor. .A torque-speed curve is desirable and sometimes essential. \

The starting torque or breakaway torque required by the driven machine may be
as low as 10 percent, as in the case of medium-sized centrifugal gumps, or as high as

reciprocating two-
cylinder compressor. The breakaway'torque may vary greatly at different times
because of frequency of start, temperature changes, type and amount of lubricant, -
etc. - The mofor torque available at the shaft must be well above the torque requireci
by the drivén machine, taking into consideration these variables as well as the pos-
sibility of low voltage and the type of starter used. o . i

The torque required after breakaway for acceleration to full speed varies with dif-
ferent driven machines, remaining at a rather high value throughout acceleration
for such-machines as loaded compressors and plunger pumps. The torque delivered

'.Aby the motor must at all points, up to full speed, be in excess of the torque required




