Electric Motors 101



Three Phase Motor Construction
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Three Phase Motor Construction
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Rotation of the Motor

1 ‘*— One Cycle* —*‘




Rotation of the Motor

‘*— One Cycle* —*‘




Rotation of the Motor

‘*— One Cycle* —*‘
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Synchronous Speed of Motor




Magnetic Poles Synchronous RPM

Poles &
Sychronus
RPM @ 60HZ

7200/P = Synchronous RPM

7200/Synchronous RPM =P




Three Phase Motor Construction




Three Phase Motor Construction

End View T2a’ T3b




« To produce torque in an induction motor, currentmust flow in the rotor.
« To induce current flow in the rotor, the rotorspeed must be slightly slower than thesynchronous speed.
« The difference between the synchronous speedand the rotor speed (rated speed) is called the slip.




Motor Rated Speed

120f
NO —_ —P

Where:
* N: RPM of the Motor

 f: Frequency in Hz
 P: Number of Poles of the motor

 s:(No-N)/No

(1-s)
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Torque Curve
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Nema Design Characteristics

NEMA Design A 300% -

« High breakdown torque

Normal Starting Torque N 200% -
High Starting current 3
Low Full load slip §
Used in applications that 100% -

require
o Occasional Overloads
o Better Efficiency

0 SPEED



Nema Design Characteristics

NEMA Design B 300% -
Design A

Normal breakdown torque \
Normal Starting Torque 200% -
Low Starting current

Normal Full load slip
o Less than 5%
General Purpose Motor Design B

TORQUE

0 SPEED



Nema Design Characteristics

NEMA Design C 300% - | .
Design C ~ Design A
* Low breakdown torque / \

High Starting Torque 200% -

Low Starting current

Normal Full load slip
o Less than 5%

TORQUE
|
~

100% - Design B

Used in applications that
require
o High Breakaway
Torque

0 SPEED



Nema Design Characteristics

g Des:gnA

o~ DesignD

« High breakdown torque Des,gn C

High Starting Torque o
Normal Starting current €00 /)
High Full load slip

o 5-13%
100% - Des:gnB

TORQUE

Used in applications that
require
o High Breakaway
Torque

0 SPEED




Rotational Horsepower Formula

HP =TorquexRPM OR Torque =HP x 5250
5250 RPM

Where:

« Torque - Amount of torque in |lb. ft.

 RPM - RPM of the motor
« 5250 - Constant obtained by dividing 33,000
by 6.28




Motor

Nameplate
Data

" TOSHIBA

MARINE
DUTY

IEEE 45

D O
QOS—ADN

MODEL NO. 0014XSSB41A-P

O SERIAL NO: 01091254897

FRAME 14 3T

HP 1 kW 0.7 RPM 1760
VOLT 460 AMP 1.4

Hz 60 SE s s G ) CODE
NEMA NOM EFF 85.5 MAX SAFE RPM 3600
HP 1 kW 0.7 RPM 1465
VOLT 380 AMP

Hz 50 SF. 1.0 P.fF. 68.5 CODE N

NEMA NOM EFF 84.0
NOM EFF (3/4) 85.5  NOM EFF (1/2) 48.0

ENCL. TEFC
TYPE 1 KH NEMA B
FORM INS. F
IP: 55 DUTY Cont.
PH. 3 MAX. AMB. 40°C
WI. 23 Kg. 52 Lbs.
QESENE =65 22 (3
LS.: 6308 22 (3
MFG. DATE 9/10
USABLE ON V, AT AWPS|

USE POLYUREA BASED GREASE*

CSA CERTIFIED:CL I, DIV 2, GRP A, B, C, D/ZONE
2 GRP 1A, 1IB, lIC; SINEWAVE - T3 @ 1.15SF OR
T3C @ 1.0SF, OR VPWM VFD T3 @ 1.0SF —
60:1VT, 10:1CT, 1:1.5CHP

O

TOSHIBA INTERNATIONAL CORPORATION - HOUSTON, TEXAS
MADE IN VIETNAM

cco27Be




Understanding the Nameplate

" TOSHIBA §omo,, | L orsepower

SR gl 840
MODEL NO. 0014XSSB41A-P FRAME 143T  ENCL. TEFC (J> NEMA
(O SERIAL NO: 01001254807 TYPE 1K H NEMA B Premivm} .

VARNE  HP 1 W 07 RN Tre0 [FORM NS. T — The horsepower figure

DUTY VOLT 460 AMP 1.4 IP: 55 DUTY Cont. “ q h |_ :
Hz 60 S.,F. 1.18 P.F. 69.0 CODE k PH. 3 MAX. AMB. 20°C MC153942

IEEE 45 stamped on the nameplate is
NEMA NOM EFF 85.5 MAX SAFE RPM 3600 |WT. 25 Kg. 52 Lbs. @. P P

0.S.: 63058 22 @5 Energy Vertfied e
T T e e [ S the horsepower the motor is
YOLT 380 AMP MFG. DATE 9/10
Hz 50 SF. 1.0 PF. 68.5  CODE N USABLE ON  V, AT ) o0z rated to develop when
NEMA NOM EFF 84.0 USE POLYUREA BASED GREASE* d . . £ th
NOM EFF (3/4) 85.5  NOM EFF (1/2) 48.0
@ O CSA CERTIFIED:CL I, DIV 2, GRP A, B, C, D/ZONE O ConneCte to a CIrCUIt 0 t e

oS Mg dn T = B L ltage, f d
60:1VT, 10:1CT, 1:1.5CHP ' VO ta‘ge) requency an

\EAON o o, o - o, / number of phases specified
on the motor nameplate.




Understanding the Nameplate

a TOSHIBA 1 [Revolutions per Minute

MODEL NO. 0014XSSB41A-P FRAME 145T  ENCL TEFC (J> NEMA
(O SERIAL NO: 01091254807 TYPE 1KH NEMA B Promivwm
MARINE ~ HP 1 0.7  [RM 1760 FORM NS. ¥ 19l The RPM value represents the
DUTY VOLT 460 AMP 1.4 IP: 55 DUTY Cont.

Hz SiF. 1.15 B.F. : CODE K PH. MAX. AMB. 40°C|  wci53942 H o
EEE 49 NEM:ONOM EFF 85.5 SEXOSAFE RPM 3600 WT.525 Kg. 524L(;s. @ apprOXImate Speed a‘t WhICh the

0.S.: 6308 2828 (3 Energy Vertied o
HP 1 kW 0.7 RPM 1465 LS.: 6305 22 C5 motor Wlll run When properly
VOLT 380 AMP MFG. DATE 9/10 d d d l' . .t
Hz 50 SF. 1.0 PJF. 68.5 CODE w USABLE ON V, AT awps]  SS027B
NEMA NOM EFF 84.0 USE POLYUREA BASED GREASE* ConneCte an e Iverlng IS
NOM EFF (3/4) 85.5  NOM EFF (1/2) 48.0 d
@ (O CSh CERTIFIED:CL 1, DIV 2, GRP A, B, G, D/ZONE @) rate OUtpUt.
2 GRP IIA, 1B, IIC; SINEWAVE — T3 @ 1.15SF OR

T3C @ 1.0SF, OR VPWM VFD T3 @ 1.0SF —
60:1VT, 10:1CT, 1:1.5CHP

Qﬂf"ADN TOSHIBA INTERNATIONAL CORPORATION — HOUSTON, TEXAS /
MADE IN VIETNAM




Understanding the Nameplate

TOSHIBA EOPGCER) 2.0
MODEL NO. 0014XSSB41A-P FRAME 143T  ENCL. TEFC <J> NEMA “ Synchronous RPM Typical Nameplate RPM
O SERIAL NO: 01091254897 TYPE 1KH NEMA B Premivm}

MARINE HP 1 kW 0.7 RPM 1760 FORM INS. F
IEEE 45 Hz 60 SF. 1.18 P.F. 69.0 CODE x PH. 3 MAX. AMB. 40°C

NEMA NOM EFF 85.5 MAX SAFE RPM 3600 [WI. 23 Kg. 52 Lbs.

HP 1 kW 0.7 RPM 1465 LS.: 6305 22 C3

VOLT 380 AMP MFG. DATE 9/10

NEMA NOM EFF s84.0 USE POLYUREA BASED GREASE* .

NOM EFF (3/4) 85.3  NOM EFF (1/2) 48.0

2 GRP lIA, 1B, IIC; SINEWAVE — T3 @ 1.15SF OR

T3C @ 1.0SF, OR VPWM VFD T3 @ 1.0SF -

60:1VT, 10:1CT, 1:1.5CHP

QUE"ADN TOSHIBA INTERNATIONAL. CORPORATION — HOUSTON, TEXAS
MADE IN VIETNAM




Understanding the Nameplate

" TOSHIBA

O

MARINE
DUTY

IEEE 45

D O
QDS—ADN

MODEL NO. 0014XSSB41A-P

FRAME 143T

SERIAL NO: 01091254897

HP 1 kW 0.7 RPM 1760
VOLT 460 AMP 1.4

Hz 60 SF. 1.158 P.F. 69.0 CODE &
NEMA NOM EFF 85.5 MAX SAFE RPM 3600
HP 1 kW 0.7 RPM 1465
VOLT 380 AMP

Hz 50 SSF. 1.0 PJF. 68.5 CODE N

NEMA NOM EFF 84.0
NOM EFF (3/4) 85.5  NOM EFF (1/2) 48.0

TYPE 1KH NEMA B

FORM INS. F

IP; 55 DUTY Cont.
PH. 3 MAX. AMB. 40°C
WT. 23 Kg. 52 Lbs.
0.S.: 6305 e (O

L.S.: 6305 22 ¢35

MFG. DATE 9/10

USABLE ON V, AT AMPS|

USE POLYUREA BASED GREASE*

CSA CERTIFIED:CL I, DIV 2, GRP A, B, C, D/ZONE
2 GRP IIA, 1B, IIC; SINEWAVE — T3 @ 1.15SF OR
T3C @ 1.0SF, OR VPWM VFD T3 @ 1.0SF -
60:1VT, 10:1CT, 1:1.5CHP

TOSHIBA INTERNATIONAL CORPORATION — HOUSTON, TEXAS
MADE IN VIETNAM

| 2l 840
ENCL. TEFC (J> NEMA

E133052
®

[

Energy Verified

Voltage

The rated voltage figure on
the motor nameplate refers
to the voltage of the supply

circuit to which the motor
should be connected, to
produce rated horsepower
and RPM.




Understanding the Nameplate

" TOSHIBA

MODEL NO. 0014XSSB41A-P
O SERIAL NO: 01091254897

1760

CODE

K

MAX SAFE RPM 3600

FRAME 143T ENCL. TEFC

MARINE HP 1 kW 0.7 RPM
DUTY VOLT 460 AMP 1.4
IEEE 45 Hz 60 SF. 1.15 P.F. 69.0
NEMA NOM EFF 85.5
HP 1 kW 0.7 RPM
VOLT 380 AMP
Hz 50 SF. 1.0 P.F. 68.5

NEMA NOM EFF 84.0

1465

CODE

N

TYPE 1KH NEMA B

FORM INS. F

IP: 55 DUTY Cont.
PH. 3 MAX. AMB. 40°C
WTI. 23 Kg. 52 Lbs.
0.S.: 6305 22 €3

L.S.: 6308 228 C3

MFG. DATE 9/10

USABLE ON V, AT AMPS]

USE POLYUREA BASED GREASE*

60:1VT, 10:1CT, 1:1.5CHP

NOM EFF (3/4) 85.5  NOM EFF (1/2) 48.0

O CSA CERTIFIED:CL I, DIV 2, GRP A, B, C, D/ZONE
2 GRP lIA, lIB, IIC; SINEWAVE - T3 @ 1.15SF OR
T3C @ 1.0SF, OR VPWM VFD T3 @ 1.0SF -

Q{JS—ADN

MADE IN VIETNAM

TOSHIBA INTERNATIONAL CORPORATION — HOUSTON, TEXAS

The amp figure on the motor
nameplate represents the
approximate current draw by

the motor when developing
rated horsepower on a circuit
of the voltage and frequency
specified on the nameplate.




Understanding the Nameplate

" TOSHIBA

- u e o,
= A ’ B
. \ \ 1
| \| | J ' =" I
| | =

O MODEL NO. 0014XSSB41A-P FRAME 143T _ENCl_TEFC (J> NEMA

SERIAL NO: 01091254897 TYPE 1KH NEMA B . -
MARINE HP 1 W 0.7 RPM 1760 FORM ™. F The NEMA DeS|gn rating
DUTY YOLT 460 AMP 1.4 IP: 85 DUTY Cont.

EEE 45  Hz 60 SF 1.18PF 9.0 CODE x  |PH.® MAX. AMB. 40°C|  weigzoez specifies the speed torque
NEMA NOM EFF 85.5 MAX SAFE RPM 3600 [WI. 25 Kg. 52 Lbs. )

0S: 6505 22 05 =i curve that will be produced

HP 1 kW 0.7 RPM 1465 LS.: 6305 22 C3
YOLT 380 AMP MFG. DATE 9/10
Hz 50 SF. 1.0 PJF. 68.5 CODE N USABLE ON V, AT APS| ccoz78 by the mOtOI‘.
NEMA NOM EFF 84.0 USE POLYUREA BASED GREASE*
NOM EFF (3/4) 85.3 NOM EFF (1/2) 48.0
@ O CSA CERTIFIED:CL |, DIV 2, GRP A, B, C, D/ZONE O
2 GRP IlIA, 1IB, IIC; SINEWAVE - T3 .15SF OR

1
T3C @ 1.0SF, OR VPWM VFD T3 @ 1.0SF -
60:1VT, 10:1CT, 1:1.5CHP

QUH‘DN TOSHIBA INTERNATIONAL CORPORATION — HOUSTON, TEXAS /
MADE. IN VIETNAM




Understanding the Nameplate

" TOSHIBA H¥S

O MODEL NO. 0014XSSB41A-P FRAME 143T ENCL. TEFC

SERIAL NO: 01091254897 TYPE 1KH NEMA B o

JIFKE | B N o.r  RM 1760 FORM NS. ® Insulation Class letter

DUTY VOLT 460 AMP 1.4 IP: 65 DUTY Cont. .

EeE 45 Mz 60 SF 1.18PF. 69.0 CODE k  |PH.3 MAX. AMB. 40°C designates the amount of
NEMA NOM EFF 85.5 MAX SAFE RPM 3600 |WI. 23 Kg. 52 Lbs. .

05: 6305 22 C3 allowable temperature rise
HP 1 kW 0.7 RPM 1465 LS.: 6305 22 U5 . .
VOLT 580 AMP MFG. DATE ©/10 based on the insulation
Hz 50 S.F. 1.0 P.F. 68.5 CODE N USABLE ON V, AT APS]
NEMA NOM EFF 84.0 USE POLYUREA BASED GREASE* . system ahd the motor
@ O NOM EFF (3/4) 85.3  NOM EFF (1/2) 48.0 O

CSA CERTIFIED:CL I, DIV 2, GRP A, B, C, D/ZONE M
2 GRP IllA, 1B, IIC; SINEWAVE - T3 @ 1.1SéF OR SerVIce faCtor°
T3C @ 1.0SF, OR VPWM VFD T3 @ 1.0SF -
60:1VT, 10:1CT, 1:1.5CHP

Qﬂf"ADN TOSHIBA INTERNATIONAL CORPORATION — HOUSTON, TEXAS
MADE IN VIETNAM




Insulation Class Information

Insulation Class Ambient Temp. Total Temp.

*Most common insulation classes are class B & F



Understanding the Nameplate

" TOSHIBA

O

MARINE
DUTY

IEEE 45

D O
Q{JS—ADN

FRAME 143T

ENCL. TEFC

MODEL NO. 0014XSSB41A-P
SERIAL NO: 01091254897

HP 1 kW 0.7 RPM 1760
VOLT 460 MP 1.4

Hz 60 |S.F. 1.158|P.F. 69.0 CODE k
NEMA NOM 85.5 MAX SAFE RPM 3600
HP 1 kW 0.7 RPM 1465
VOLT 380 AMP

Hz 50 S.,F. 1.0 P.F. 68.5 CODE N

NEMA NOM EFF s84.0

TYPE 1KH NEMA B

FORM INS. F

IP; 65 DUTY Cont.
PH. 3 MAX. AMB. 40°C
WI. 23 Kg. 52 Lbs.
S GIEE 22 (3

LS.: 6305 22 @3

MFG. DATE 9/10

USABLE ON

V, AT e

USE POLYUREA BASED GREASE*

NOM EFF (3/4) 85.5  NOM EFF (1/2) 48.0

CSA CERTIFIED:CL I, DIV 2, GRP A, B, C, D/ZONE
2 GRP lIA, 1IB, IIC; SINEWAVE - T3 @ 1.15SF OR
T3C @ 1.0SF, OR VPWM VFD T3 @ 1.0SF -

60:1VT, 10:1CT, 1:1.5CHP

TOSHIBA INTERNATIONAL CORPORATION - HOUSTON, TEXAS

MADE IN VIETNAM

S.F. - Service Factor

The number by which the
horsepower rating is
multiplied to determine the
maximum safe load that a
motor may be expected to
carry continuously.

Example: A 10 HP Motor with a service
factor of 1.15 deliver 11.5 horsepower

continuously without exceeding the
allowabe temperature rise of the
insulation class.




Understanding the Nameplate

" TOSHIBA

D O
Qos—mu

NEMA NOM EFF 84.0
NOM EFF (3/4) 85.5  NOM EFF (1/2) 48.0

MODEL NO. 0014XSSB41A-P FRAME 143T ENCL. TEFC
O SERIAL NO: 01091254897 TYPE 1KH NEMA B
MARINE HP 1 kW 0.7 RPM 1760 FORM INS. F
DUTY VOLT 460 AMP 1.4 IP: 55 DUTY Cont.
IEEE 45 Hz 60 SF. 1.15 P.F. 69.0 CODE k PH. 3 MAX. AMB. 40°C
NEMA NOM EFF 8s5.s MAX SAFE RPM 3600 WT. 23 Kg. 52 Lbs.
0S.: 6305 22 (3
HP 1 kW 0.7 RPM 1465 LS.: 6305 g2 s
VOLT 380 AMP MFG. DATE 9/10
Hz 50 SF. 1.0 PJF. 68.5 CODE w USABLE ON V, AT AMPS|

USE POLYUREA BASED GREASE*

CSA CERTIFIED:CL I, DIV 2, GRP A, B, C, D/ZONE
2 GRP lIA, 1IB, lIC; SINEWAVE - T3 @ 1.15SF OR
T3C @ 1.0SF, OR VPWM VFD T3 @ 1.0SF -
60:1VT, 10:1CT, 1:1.5CHP

TOSHIBA INTERNATIONAL CORPORATION - HOUSTON, TEXAS
MADE IN VIETNAM

The frame designation
refers to the physical size
of the motor as well as
certain construction

features such as the shaft
and mounting
dimensions.



AC NEMA T-FRAME

MOTOR DIMENSIONS

Dimensions for Foot-Mounted Motors with a Single Straight-Shaft Extension !

s - T AB \ g |P /
N=W | \R | E OMH’S LAW & ELECTRICAL EQUATIONS
Fid : i
' } T :
|t ™
’ < ‘O 7: //k 7 Power AC Circuits For Pumps
\ A /| ; ;
v ﬁi_ WO .. i A :‘:‘ Efficiency = 746 x Output Horsepower Harsepower = GPM x H x Specific Gravi
\ / j 8/ ‘ Input Watts 3960 x Efficiency of Pump
i e = = Three Phase KW = Volts x Amperes x Power Factor x1.732 For Fans and Blowers
¢ @ /!
\ ST i E x| | Ffr 9 Horsepower = CFM x Pressure (lbs./sa.ft
i1 oF ! BA - v U ] ? & Three Phase Amperes = Volt Amperes x 1.732 33,000 x Efficiency
S AR ' / Three Phase Power Factor = Input Watts Motor ication Equations
4 3 . AA CENDUIT ;j / : Volts x Amperes x Power Factor x 1.732 Aopt ™
N.P.T .-" Three Phase Efficiency = 746 x Horsepower Torque(lb.-ft.} = Horsepower x 5250
All dimensions are in inches ?N“ for reference only PR [- § ]‘: Volts x Amperes x Power Factor x 1732 RPM
Consult Manufacturer for C dimensions il it oy Horsepower = Torque(lb.-ft.} x RPM
Three Phase Amperes = 746 x Horsepower ; 5250
1.732 x Volts x Efficiency x Power Factor
Single Phase KW = Violts x Power F Time for Mot:rto Rea:;h
00 eratin eed (Secon
1437 350 |27 |a00 — |o3a 223 [225 |osrs [220 |oass 0.188 1.410 0.771 e op g Speed { )
1457 350 |27 |so0 |ac0 |03 |25 [225 |oss |220 [oass  |oiss | 1410 |o7nm e Frdte s = m;:g:n “°'§%’Fa — Seconds= __WK_ xSoeed Change
1827 as0 |375 |as0 - |oa |21 |z75 115 [270 |ozs0 | 0250 1.780 0.986 ‘ " - : S ARG T°“‘”f
1847 450 |375 |sso |aso |oar |25 |27 |1125 |270 |oz0 |ozmo | a7s0 0.985 Shee s Bilidency T ZASZr::fﬁsﬁanor WK? = Inertia of Rotor + Inertia of Load (b, ft.%}
2137 525 |a25 |ss50 — |oar |3s0 [338 |1375 [330 |o312 0312 2410 1201 _ e Average Accelerating Torque = J(FLT +BDT)/2] + BDT + LRT
= _ Input Watks
2157 525 |42 |700 |sso |04 |3s0 |338 [a375 |330 | o312 0312 2.410 1201 single Priase Power Factor Vd'“ ;’;\":::es . . 3 .
2547 625 |50 |82 — |oss |axs |ac0 |1e25 |390 |o37s 0375 2.910 1416 . T _ e Load WK (@ Motor Shaft) =-WL(L°B-;—"%
2567 625 |500 |00 |85 |o0s3 |4z |4a00 |165 |390 |o37s 0375 2.910 1416 orsepower (3 Phase) = Volts x — 7’;6 e frachor: RFM)
K N = ,000
2847 700 |ss50 |9s50 — |oss |ar |as2 |187s |aso [osoo [osoo | 3280 | 1sm orsepounes [ Phasel = Vil Minsaies's Bficicnc, < Boluis st SRR 008 pYr 89 sl o (';::ﬂgg?amm);
284TS 700 |[sso | o9so — |os3 |am [325 |16z |320 o375 0375 1.930 1416 746
286T 700 |s5s0 |1100 |9s0 |os3 |ars |as2 |1875 |aso | oso0 0.500 3.280 1591
286TS 700 |sso |1100 [9s0 |os3 |47 |325 |16 |320 | o375 0375 1.930 1416
3247 800 |[&25 |1050 — |oss |s2s |s2s |z1s |sas | osoo 0.500 3.910 1.845 Austin, TX 713.853.6785 Salt Lake City, UT 800.974.4553
324TS 800 |625 |1050 — |oes |sz [375 |asrs |3s85 | osoo 0.500 2.030 1591 .
3267 go0 |625 |1200 |1050 |oes |szs [s2s |zizs [sas | osoo 0.500 3.910 1845 Boise, ID 888.336-3988 Seattle, WA 206.708.1796
326TS 800 |&25 [1200 |1050 |oss |s525 |375 |85 [385 | 0s00 0500 2.030 1591 Denver, CO 800.232.3043 Spokane, WA 888.284.3953
3647 900 |[700 |m2s | — |oss |[sss [sss |z3rs |sys |oss | oss | 4280 2021 Dickinson, ND  307.686.3699 Tri-Cities, WA 509.435.1708
364TS 9.00 7.00 11.25 —_— 0.66 5.88 3.75 1.875 3.65 0.500 0.500 2.030 1.591 Gillette, wv 3076863699 Tulsa, OK 9187037659
365T 900 |700 |1225 |1125 |oss |sss |sss |z3rs |s7s | oses 0.625 4.280 2.021 2
365TS 900 |700 |1225 |1225 |oes |sss [375 |1s7s |385 | osoo 0.500 2.030 1591 Phoenix, AZ 866.725.3395 Van_oouver, OR 877.267.9300
a4t 1000 |s800 |1235 — |om |es2 |725 285 [715 |omo | oo 5.650 2450 Pocatello, ID 208.237.9329 National 844.606.3336
4057 1000 |8oo |1375 |1225 |os1 |ss2 |[725 |2875 |73as | o7so 0.750 5.650 2450 Sacramento, CA 866.920.4055 Corporate 208.429.6000
405TS 1000 [s00 1375 |1225 |os1 |[es2z |42 |2125 |415 | osoo 0.500 2.780 1845
2447 11.00 |9.00 |2450 — |os1 |7s0 |sso |3375 |soo | oss 0.875 6.890 2.880
244TS 1100 [9.00 |1450 — losa |70 [ars |2375 |4s0 | os2s 0.625 3,030 2.021
. )
4457 1200 |o900 |1s50 [1450 |ost |7s0 |sso |3375 |so0 | os7s 0.875 6.890 2.880 N h A M C l S k f
a45TS 1100 | 900 1650 [1450 |os1 [7s0 |a7s |2375 |aso | os2s 0.625 3.030 2.021 or t merica § OSt Omp ete toc 0
4477 1100 | 900 |z000 |1650 |os1 |7s0 |sso |3375 |soo | os7s 0.875 6.910 2.880 :
4471z |1100 [9.00 [2000 [1650 |os1 | 7s0 |10a2 [3375 [962 |o0s875s |os87s | 8500 2.880 M ofors 4 D}"lve S’ Con ro ZS & Re duce 7S
a47TS 1200 | 900 |2000 |1650 |os1 |7s0 |a7s |2375 |aso | os2s 0.625 3.030 2.021
4497 1200 | 900 |[2500 [2000 |os1 |7s50 |[sso |3375 |so0 | oss 0.875 6.910 2.880
44972 1200 | 900 |25.00 |2000 |08 |7s0 |22 |3375 |9s2 | o0s7s 0.875 8500 2.880 WWwWWwW d y k man.com
o
44975 100 | 900 |2500 |2000 |os1 |7s0 |a7s |2375 |aso | oszs 0.625 3.030 2021




* Open Drip-proof (ODP)

« Totally Enclosed non-
ventilated (TENV)

« Totally enclosed fan cooled

Motor (TEFC)

» Totally Enclosed blower code

Enclosure (TEBC)

Common
types of




Types of Motor Enclosures

« Open drip-proof

« Ventilating openings
permit passage of
external cooling air over
and around the windings
of the motor. Small
degree of protection
against lquid or solid
particles entering the
enclosure.




Types of Motor Enclosures

» Totally enclosed non
ventilated

» Totally enclosed
enclosure with no means
of external cooling.




Types of Motor Enclosures

» Totally enclosed fan-
cooled

» Totally enclosed
enclosure with external
cooling means, such as a
shaft connected fan




Types of Motor Enclosures

» Totally enclosed blower-
cooled

« Totally enclosed
enclosure with external
cooling means such as a
separately controlled
motor power.




« Washdown

Appl |Cat|0n e Stainless Steel

- » Explosion Proof
Drlven » Totally Enclosed Air Over

E“C|Osures - Weather Protected
o Typel

o Type ll




Something you cannot see...

Stator & Rotor Laminations

e C5or C3 Lamination Steel
o Cbrated for1000
degrees F

o C3rated for 750
degrees F




How does everything add up?

Thermal Window

150-

100-

n
o

DEGREE C
RISE

1HP  5HP 10HP 25HP 50HP 100HP 200HP

B EQPIIXS @ 1.0 ] MAXCLASS F ALLOWED







