Legend: E=volts |=amps W =watts PF = power factor Eff=efficiency HP =horsepower

OHM'’S LAW

Motor Engineering Formulas

AC/DC FORMULAS
To Find Direct Current AC/ 1phase AC 3 phase
Amps when HP x 746 HP x 746 HP x 746
THREE PHASE VALUES Horsepower is known E x Eff E x Eff x PF 1.73 x Ex Eff x PF
For 208 volts x 1.732, use 360 Amps when kW x 1000 kW x 1000 kW x 1000
For 230 volts x 1.732, use 398 Kilowatts is known E E x PF 1.73xEx PF
For 240 volts x 1.732, use 416 Amps when KVA x 1000 KVA x 1000
For 415 volts x 1.732, use 719 KVA is known - £ 173xE
For 440 volts x 1.732, use 762 -
For 460 volts x 1.732, use 797 Kilowatts IxXE I x Ex PF IxEx1.73xPF
For 480 volts, x 1.732, use 831 1000 1000 1000
Kilovolt-Amps IxE IxEx1.73
1000 1000
Horsepower | x E x Eff I x E x Eff x PF Ix ExEffx 1.73 x PF
(output) 746 746 746

INCHES
IEC-Style Contactors and Starters Se.lectlon Guide AC EFFICIENCY AND POWER FACTOR FORMULAS
= Average Amperages for Given . . h h
= Horsepower Motor Ratings To Find Single Phase Three Phase
- The table below provides the average full-load currents of squirrel Efficiency 746 x HP 746 x HP
- cage motors based on NEC (National Electrical Code) Tables 430-148, Ex|xPF ExIxPFx1.732
- 149, and 150. These values are given only as a guide - they may vary Power Factor Input Watts Input Watts
- depending on the type of motor and manufacturer. Refer to the actual VXA ExIXPFx1.732
= motor nameplate for full-load current values.
—1 late for full-load |
E 110 to 120VAC 220 to 240VAC 440 to 480VAC Centrifugal Applications
— HP Single | Two | Three | Single | Two | Three | Single [ Two | Three
- Ph Ph Ph Ph Ph Ph Ph Ph Ph
= e e R R e B AFFINITY LAWS FANS & BLOWERS
- e |44 R : - Flow, _ RPM, Hp = CFMxPSF
= i 53 35 - - - Flow, RPM, 33000 x Efficiency of Fan
- vs 172 | - - [ 36 - - - - - Pres, _ (RPM,)? CFM x PIW
= = 2 =
- 12 9.8 4.0 4.4 49 20 22 25 10 11 Pres, (RPM.)? HP 6356 x Efficiency of Fan
i 34 | 138 | 48 | 64 | 69 | 24 | 32 | 35 | 12 | 16 L L
- 1 160 | 64 | 84 | 80 | 32 | 42 | 40 | 16 | 2.1 HP. _ (RPM.)? CFM x PSI
— 1172 | 200 | 90 | 120 | 100 | 45 | 60 | 50 | 23 | 30 HP ~ (RPM)? HP = 229 x Efficiency of Fan
- 2 240 | 118 | 136 | 120 | 59 6.8 6.0 3.0 34 ! !
- 3 3 340 | 166 | 192 | 170 | 83 | 96 | 85 | 42 | 48 Where: Where:
- 5 56.0 26.4 30.4 28.0 13.2 15.2 14.0 6.6 7.6 Pres = Pressure CFM = Cubic feet per minute
- 71/2 | 800 | 380 | 440 | 400 | 190 | 220 | 210 | 90 | 110 RPM = Revolutions per minute PIW = Inches of water gauge
= 10 | 1000 | 480 | 560 | 50.0 | 240 | 280 | 260 | 12.0 | 140 PSF = Pounds per square foot
15 | 1350 | 72.0 | 840 | 680 | 360 | 420 | 340 | 180 | 21.0 PSI = Pounds per sauare inch
- 20 940 | 1080 | 880 | 47.0 | 540 | 440 | 23.0 | 27.0 - persq
- 25 1180 | 1360 | 110.0 | 59.0 | 680 | 550 | 29.0 | 340 . "
= 30 1380 | 160.0 | 1360 | 69.0 | 800 | 680 | 350 | 400 Hp = GPM X FT x Specific Gravity
- 4 20 180.0 | 208.0 | 1760 | 90.0 | 1040 | 880 | 450 | 52.0 3960 x Efficiency of Pump VOLUME OF LIQUID
= 50 226.0 | 260.0 | 216.0 | 113.0 | 130.0 | 108.0 | 560 | 65.0 ) )
- 0 . . — T 330 50 T — &0 550 Hp = .GPMx PSI x Specific Gravity INATANK
= 75 1660 | 1920 | - | 83.0 | 960 1713 x Efficiency of Pump Gallons = 5.875 x D> x H
- 100 218.0 | 248.0 - 109.0 | 124.0 Where: 1 ga“on (US) of water Weighs
= 125 ~ 3120 | - | 1350 | 156.0 = ) N 8.33 Ibs
- 150 - 360.0 - 156.0 | 1800 FT'= Head in feet ; S' ecific gravity of water=1.0
- 200 Tas00 | - | 2080 | 2200 GPM = Gallons per minute p ‘ gravity =1
- 5 250 - [6020 | - - | 3020 PSI = Pounds per square inch Where: )
= 300 - . - 361.0 *Head in feet = 2.31 x pounds per square inch D =Tank diameter (ft)
- 350 . . 2140 gravity H = Height of liquid (ft)
- 200 - - 477.0
- 500 - - 590.0
- Motor Application Formulas
— "Guesstimating" Motor Current Draw*
- 6 At 575 volts, a 3-phase motor draws 1 amp per horsepower. Horsepower _ Torque (Ib-ft) x RPM Kilowatts _ Torque (N-m) x RPM
—_— 5252 9550

At 460 volts, a 3-phase motor draws 1.27 amps per horsepower.

At 230 volts, a 3-phase motor draws 2.5 amps per horsepower.

At 230 volts, a single-phase motor draws 5 amps per horsepower.

At 115 volts, a single phase motor draws 10 amps per horsepower.
*These will vary by motor type and application
1HP = 746watts

Sense the difference

Torque(lb-ft) _ Horsepowerx5252 Torque(N-m) _ Kilowatts x 9550

RPM

RPM

SUPERIOR BUILDING AUTOMATION SENSORS




