FLUID POWER FORMULAS

BASIC FORMULAS
FORMULA FOR: WORD FORMULA: LETTER FORMULA:
FLUID PRESSURE PRESSURE _ FORCE (pounds) p =Fupi=E
In Pounds/Square Inch UNIT AREA {Square inches) A A
FLUID FLOW RATE - .. VOLUME (Gatons) § il
FLUID POWER IN HORSEPOWER HORSEPOWER _ PRESSURE (PS1) X FLOW (GPM) ..
1714 1714
FLUID FORMULAS
VELOCITY THROUGH PIPING VELOGITY _ 3208 X FLOW RATE THROUGH 1.D. (GPM) y 3280
In Feet/Second M INTERNAL AREA {SQ!HE !'!'JCJ'ESJ A
COMPRESSIBILITY OF DIL ADDITIONAL _ PRESSURE (psi) x VOLUME OF OIL UNDER PRESSURE G * Approximately
In Additional Required Oif To Reach Pressure VOLUME 250,000 (approx.) 7 50,000(apprax.) 2% Per 1000 psi
COMPRESSIBILITY OF A FLUID COMPRESSIERTTY e 1 * o
BULK MODULUS OF THE FLUID BM
SPECIFIC GRAVITY OF A FLUID SPECIFIC GRAMTY __WEIGHT OF ONE CUBIC FOOT OF FLUID 6 =W
WEIGHT OF ONE CUBIC FOOT OF WATER 62,4283
AT
VALVE (C, ) FLOW FACTOR VALVE FACTOR (C, ) _ FLOW RATE (GPM) x \/SPECIFIC GRAVITY ¢, =0 Vse
\/PRESSURE DROP (PS1) Var
FOR VISCOSITIES OF 32 T0 100 SAYBOLT UNIVERSAL SECONDS:
WEIRTE R CENTISTOKES = 253 x SUS — — ¢s = 2253508 - 24
Sus SUS
FOR VISCOSITIES OF 100 TO 240 SAYBOLT UNIVERSAL SECONDS:
WLSNTY K oIS CENTISTOKES = ngxsus - S ¢s = 2193505 - 348
sus SUS
FOR VISCOSITIES GREATER THAN 240 SAYBOLT UNIVERSAL SECONDS:
VISCOSITY IN CENTISTOKES CENTISTORES _ _Sus ¢s = SUS
4635 4635
NOTE: SAYBOLT UNIVERSAL SECONDS 1S OFTEN ABBREVIATED AS SSU. SEE PAGE 120 FOR ADDITIONAL VISCOSITY INFORMATION.
PUMP FORMULAS
PUMP QUTLET FLOW _— _ RPM X PUMP DISPLACEMENT (Cu. In./Rev.) g
In Gallons/Minute 281 23
PUMP INPUT POWER HORSEPOWER INPUT _ FLOW RATE QUTPUT (6°H) x PRESSURE (psi) iy = O g CPM X psi
In Horsepones Reguied 1714 X EFFICIENCY (Overal) TH4EH  ATI4EH
PUMP EFFICIENCY QUTPUT HORSEPOWER HP
OVERALL EFFICIENCY w oL ST i B, =o_2 x 1
OVERALL IN PERCENT INPUT HORSEPOWER o =i, X100
OVERALL EFFICIENCY = VOLUMETRIC Eff. X MECHANICAL £ff By, = Eflgy X Effeey
PUMP EFFICIENCY ACTUAL FLOW RATE OUTPUT (GPM) R
VOLUMETRIC EFFICIENCY = x 100 e = X 100
VOLUMETRIC IN PERCENT THEORETICAL FLOW RATE QUTPUT (6PH) " O
PUMP EFFICIENCY MECHANICAL EFFICENGY = THECRETICAL TOROUETODRNE 0 B, =19 x 100
MECHANICAL IN PERCENT ACTUAL TORQUE TO DRIVE Taer
PUMP LIFE RATED SPEED (RPM) RATED PRESSURE (S |° RPM, [ Ps )
B,, HOURS OF BEARING LIFE = RATED LIFE HOURS = RATED HRS. X —# x|—=
B, BEARING LIFE . X NEW SPEED (RPH) ( NEW PRESSURE (PS) ) by =SS
ACTUATOR FORMULAS
FORMULA FOR: WORD FORMULA LETTER FORMULA
CYLINDER AREA
AREA = 7 X RADIUS? {Inches) A =1
In Square Inches AREA = I DRMETER (Inches) A =-"E~urA-.TBSD’
CYLINDER FORCE FORCE = PRESSURE (psi) X NET AREA (Square Inches) F =psixAorF=PA

In Pounds, Push or Pull







