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Fluid Power Transmission Conversion Factors

Length
Inches to Millimeters X 25.4
Millimeters to Inches x 0.03937
Torque
Foot-pounds to Newton-Meters X 1.3558
Newton-Meters to Foot-pounds X 0.73756
Foot-pounds to deca-Newton-Meters x 0.13558
deca-Newton-Meters to Foot-pounds X 7.3756
Foot-pounds to Kilogram-Meters x 0.13828
Kilogram-Meters to Foot-pounds X 7.233
Pressure
PSI to BAR X 0.06895
BAR to PSI X 14.5038
PSI to Kg/cm2 X 0.07032
Kg/cm2 to PSI X 14.216
BAR to daN/cm2 x 1.00
daN/cm2 to BAR x 1.00
Weight
Pounds to Kilograms x 0.4536
Kilograms to Pounds X 2.2046
Pounds to deca Newtons x 0.4448
deca Newtons to Pounds X 2.248
Pounds to Newtons X 4.4482
Newtons to Pounds x 0.2248
Displacement
Cubic Inches to Cubic Centimeters x 16.387
Cubic Centimeters to Cubic Inches x 0.06102
Power
Horsepower to Kilowatts X 0.74571
Kilowatts to Horsepower x 1.341
Flow
GPM to liters/min X 3.7848
Liters/min to GPM x 0.2642
GPM to cm3/min x 3784.8
cm3/min to GPM x 0.00026
Liters to Gallons x 0.2642
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Fluid Power Formulas

Fluid Power Formulas

Torque and horsepower Relations:
r;' = HP x 5252 « RPM
HP =T x RPM = 5252
RPM = HP x 5252 +T

Torque values are in foot pounds,

Hydraulic (fluid power) horsepower:
}HP - FSIXGSFJ + 1714 o
P$lis gauge pressure in pounds
per square inch; GPM is ol flow in
gallons per minute,

Velocity of oil flow in pipe:
V= GPM x 0,3208 + A
V is oil velocity in feet per sccond;
GPM is flow in gallons per minute;
A is inside avea of pipe in square
inches,

Charles' Law for behavior of gases:
V2 = TaVWy, or TyP2 = TyPy
Ty. Py, and ¥y arc initial tempera-
ture, pressure, and volume, and Ty,
P2, and Vy are final conditions.

Boyle’s Law for behavior of gases:
PV = PyVy
Py and Vy are initial pressure and
volume; Py and V; are final condi-
tions.

Circle formulas:
Area = nr?, orzD% + 4
Circumierence = 2rr, or =D
ris radius; D is diameter, inches,

Heat equivalent of fluid power:
BTU per hour = PSl =« GPM = 1%

Hydraulie eyl. piston travel speed:
SuCiMep

S is piston travel speed, inches per
minute; CIM is oil flow into cylin-
der, cubic inches per minute: Ais
piston area in square inches,

Foree or thrust of any evlinder:
F=AxPS|
F iz force or thrust, in pounds; A is
B”m‘m net area in square inches;
Sl is gauge pressure,

Foree for picrcing or shearing sheet
metal:
F=P=T=x=PSI
F is force required, in pounds; P is
perimeter around arca to be
sheared, in inches; T is sheet thick-
ness in inches; PSI is the shear
strongth rating of the material in
pounds per square inch.

Side load on pump or motor shaft:
F = (HP x 63024) « (RPM = R)
F is the side load, in pounds,
against shaft; R is the pitch radius,
in inches, of sheave on pump shaft;
HP }: driving power applied to
shaft,

Effective force of a cylinder working at
an angle to direction of the loa
travel:

F=Txsin A

T is the total cylinder force, in

pounds; F is the part of the force

which 15 effective, in pounds; A is

the least an'fh:'. in degrees, be-

:}vcen eylinder axis and load diree-
won.

Heat radiating capacity of a steel res-
CrVoir:
HP = 0.001 x A=TD
HP is the power radiating capacity
expressed in horsepower; A is sur-
face area, in square feet: TD is tem-
i;g:mure difference in de s F

tween oil and surrounding air.

Burst pressure of pipe or tubing:
P =P2t #S+0 pipe #
P is burst pressure in PSI; tis wall
thickness, in inches; S is tensile
strength of material in PSI;
Q is outside diameter, in inches.

Relationship between displacement
and torque of a hydraulic motor;
T=DxPSl+ 24z
T is torgue in foot-1bs.; D is dis-
rl acement in cubic inches per revo-

ution; P51 is pressure diflerence
across motor; = = 3,14,

Rules-of-Thumb

Horscepower for driving a pump:
For every 1 HP of drive, the equiv-
alent of 1 GPM @ 1500 PSI can be
produced.

Horsepower for idling a pump:
To ﬁ])h: a p\lmgﬂwll en itis unloaded
will require about 5% of its full rat-
ed horsepower.

Com 'pmssihilil.:.' of hydraulic oil:
Vol

olume reduction is AEP roximately
172% for every 1000 PSI of Auid
pressure,

Compressibility of water:
olume reduetion is about 1/3% for
cvery 1000 PSI pressure,

Wattage for heating hydraulic oil:
Each watt will raise the tempera.
:'.urc- of 1 gallon of oil by 1°F per
hour.

Flow velocity in hydraulic lines:
Pump suction lines 2 to 4 feet per
secand; pressure lines up Lo 500
PSI, 10 to 15 feet per sec: pressure
lines 500 to 3000 PSI, 15 to 20 feet
E)cr sec.; pressure lines over 3000

*S1, 25 feet per sec.; all oil lines in
air-over-oil system, 4 feet per sec.

Fluid Power Formulas
in ST Metric Units

Fluid power formulas in English units are shown in the left column, Si (In-
ternational} unit equivalents of these formulas are shown in the right column.

English Units

Metrie (SI) Units

17
Torgue, HP, Speed Relations in Hydraulic Pumps & Motors

T = HP » 5252 + RPM
HP =T x RPM + 5252
RPM = HP x 5252 + T

T = Torque, foot-lbs,
PM = Specd, revs/minute
HP = Harscpower

T = Kw x 2543 + APM
Kw =T x RPM + 9543
RPM = Kw x 9543 +T

T = Terque, Nm (Newton-meters)
APM = Speed, reve/minute
Kw = Power in kilowatts

Hydraulic Power Flowing through the Pipes

HP = PSI x GPM - 1714

HP = Horsepower
PS8l = Gnuge pressure, Ibafsq. inch
GPM = Flow, gallons per minute

Kw = Bar x dm™/min + 600

Kw = Power in kilowntts
Bar = System pressure
dm®fmin = Flow, cu. dmfminute

Force Developed by an Air or Hydraulic Cylinder

F=AxPS]

F = Force or thrust, lbs,
A = Piston area, square inches
PSI = Gauge pressure, Ibsq. inch

N = AxBarx10

N = Cylinder force in Newlons
A = Piston area, 2q, contimeters
Bar = Gauge pressure

Travel Speed of a Hydraulic Cylinder Piston

S=V+A

$ = Travel Speed, inches/minute
¥ =Volume of ¢il to ¢yl., cu. infmin,
A = Piston arca, square inches

Barlow's Formula — Burst
P=2tx$+0
P = Burst pressure, PSI
t = Pipe wall thickness, inches

S = Tensile strength, pi?c mat, PS]
© = Qutside diameter of pipe, inches

S=V+A

§ v Travel Speed, meters/sec.
V = il flow, dm*/minute
A = Piaton ares, square ocnlimeters

Pressure of Pipe & Tublng
P=2tx8+0

P = Burst pressure, Bar

t = P'ipe wall thickness, mm

§ = Tensile strength, pipe mat'l, Bar
O = Outside diameter of pipe, mm

Velocity of Oil Flow in Hydraulic Lines

V= GPMx 03208~ A

¥V = Velacity, fect per second
GPM = Oil flow, gallonsfminute
A = Inzide area of pipe. 8q. inches

Recommended Maximum Qi

fps = feet per second

Pump suction lines - 2 to 4 {ps

Pres. lines to 500 PSI - 1010 15 ips
Pres. lines to 3000 PSI - 15 to 20 fps
Pres. lines over 3000 PSE - 25 fps

V = dm¥min + 6A

¥ = Oil velecity. metersfsecond
dm®min = Oil flow, cu. dm/minute
A = Insidr aren of pipe, sq. em

I Veloeity in Hydraulic Lines
mps = Mciers per second

Pump suclion lincs - 0.6 to 1.2 mps
Pres. lines to 35 bar—- 3 t¢ 4% mp2
Pres. lines to 200 bar- 4% to 6 mps
Pres. lines over 200 bar- 7% mps

Oil linex in airfoil system - 4 fps

il lines in aivfoil systom — 1% mps
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Table of Equivalents

Table of Equivalents

Ta convert units appearing in Column 1 (left column) into equivalent values

rlv?x‘23l = 1617,

in Column 2 (center column), multi I} by factor in Column 3. Example: To con-
vert T gallons into cubic inches mult

’F(I convert 'I.Il!.'li!l IIRP(‘R"I'IK in [O
units in Column 1 (e

umn 2 (center) into equivalent values of
), divide by factor in Column 3. Example: To convert 25
horsepower into BTU per minute, divide 25 by 0.02356 = 1061.

Tomperature (°F - 32)
Tons (U.S.)
Vialls

Temperature {'C)
Pounds

To Convert... —le 10, .. e— Multiply By...
Into... f—— TO CONVEr!... lfje— Divide By...

Atmospharnes Feet of Water 339
Atmosphores Incahes of Mercu } 2092
Atmospheres PSI I 14.7
BT 778.3
BTU per Hour waus 0.2931
BTU per Minute r 0.02356
Celsius (Cenligrade) Fahrenhait “Cx1.8+32
Ceontimeters Inches 0.3937
Cubic Centimeters Gallons (U.5. Ligud) 0.0002642
Cubic Centimeters Liters 0.001
Cubic Feet Cubic Inches 1728
Cubi Feet Gallons (U.S. Liqud) 7.48052
Cubic Inchos Cubic Feel 0.0005787
Cubic Inches Gallons (U.S, Liquid) 0.004329
gm {Angle) Radans g%ﬁgs

reEs ns .

F:evgt Maetors 0.3048
Feet Mies 0.0001834
Feet of Water Atmosph 0.0295
Feat of Water Inchas ol Morcu ngch 0.B826
Faet ol Water PSI (Pou rgq 0.4335
Feot per Minute Miles per 0.01136
Fewat per Second Miles per Hour 0.6818
Foot- s BTU 0.001286

t-Pounds per Minuie Horsepower 0.

t- %r Horscpmer 0.001818
Gallons (U.S. Ligu Cubic 0.1337
Gallons (U.S. Liqu Cubix Inches 231
Gallons of Water Pounds of Water 8.3453
Horsepowar BTU per Minute 42.44
Horsepower Fool-Pounds per Minute 33,000
Horsepower Foot Pounds per 550
Horsepower 7457
Hours Days 0.04167
Hours Weens 0.005952
Inches Cenlimelers 2.54
inches of Mercury (Hg Al ms 0.03342
Inches of Mercury Hg Feet of Wate 1.133
Inches ol Metcury Hg) PSI <Pou1ds per Sq. Inch 0.4912
Inches of Water PSI (Pounds per Sq. Inch 0.03613
Liters Cubic Centimeters 1000
Liters s (U.S. Liquid) 0.2642
Mecron Inchas 0.00004
Mdes (Statute) Feat 5280
Miles per Hour (M.PH.) Feeat per Minute 88
Mnas per Hour Feet per Second 1.467

ight) Pounds 0.0625
Our\c:es Liguid) Cubic Inches 1.805
| Pints (Liquid) Quants (Liquid) 05
Pounds Grauns 7000
Pounds Grams 453.59
Pounds Ounces 16
PSI (Pounds per Sq. lnch} Atmosphores 0.06804
PSI (Pounds per Sq. inch Feat ol Water 2.307
PST (Lbs per Square Inch) Imhasof Mercury (Hg) 2.036

uare Feet uare
oS5

2
0.001341
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Pneumatic Cylinder Force

Prneumatic Cylinder Force

Extension and Retraction — 60 to 130 PSI Pressure Range

Cylinder forees are shown in pounds for both extension nnd retraction. Lines
in bold type show extension forces, using the full piston aren. Lines in italic
tvpe show retraction Torces with various size piston rods. Remember that foree
values are theoretival, derived by ealculation,

Pressures along the top of the chart do not represent air supply pressure;
they are differential pressures aeross the two eylinder ports. In practice, the air
supply line muss supply another 3% of pressure to make up for cylinder loss,
and niust supply an estimated 25 Lo 50°% additional pressure to make up for flaw
losses in lines ond valving xo the exlinder will have sufficient travel speed.

For good design and highest circuit efficiency, open the cylinder speed control
valves as wide ax practical and reduce the pressure regulator setting 1o as low
a pressure as will give satisfactory cylinder foree and speed.

For pressures nol shawn, vse the effective areas in the third column as pow-
or factors, Multiply clfective area times differential pressure Lo obtain theorot-
ical evlinder foree.
Piston Reod Effec.
Dia, Dia, Arcd, | 60 70 80 20 100 110 120 130

In. In. Sa.In PSI PSI PSI PSI PSI PSI  PSI PSI

1% None 1.77 106 124 142 159 177 195 212 230
58 146 a8 2 17 132 e 181 176 180
i 985 59 69 79 59 g8 108 118 128
1% None 2.41 144 168 192 216 241 265 289 313
&8 210 i26 147 i68 188 210 231 252 273
e 118 71 83 85 106 118 130 142 154

2 None 3.14 188 220 251 283 314 345 377 408
58 283 170 198 227 255 283 312 HO 368
2.35 141 165 188 212 235 259 283 306

2% None 4.91 295 344 393 442 491 540 589 638
S8 460 P78 322 3BB 414 460 506 852 598
H 412 247 289 330 371 412 454 495 536
3% 343 206 240 274 308 M3 377 411 M5

3 MNone 7.07 424 495 565 636 70T 778 848 9198
H £.28 377 440 503 5685 €28 641 7% 8i7
15 4.66 280 326 373 420 486 580 606
3w None 8.30 438 S81 664 747 830 913 996 1079
1 7.51 451 526 601 676 751 @27 902 977
1%  6.82 409 477 545 613 &8 750 818 886
1% 589 354 413 472 531 589 648 FO7 766
3% None 9.62 577 674 770 866 962 1058 1156 1251
1 884 536 618 707 795 8B4 972 1050 1149

4 None 1257 | 754 &80 1006 1131 12357 1382 1508 1634
1 11.78| 707 825 943 1061 1178 1296 1415 1532
% 11.09| 665 776 K87  §98 1109 1219 1330 1441
% 1018 610 F12 813 @15 1016 1118 1220 131
5 Mone 19.64 | 1178 1375 1571 1768 1964 2160 2357 2553
i 1885 1151 1320 1508 1697 1885 2074 2283 2451
1% 18.16| 1089 1271 1452 1634 1816 1§97 2179 2360
] None 2827 | 1696 1979 2262 2544 2827 3110 3392 3675
1% 2579 1607 1875 2143 2411 2679 28946 3214 3482
1% 2590| 1552 1811 2069 2328 2586 2845 3104 3362
7 None 3849 | 2309 2694 3079 3464 2849 4234 4619 5004
1% B7.01| 2220 2590 2960 3331 3701 4071 4441 4871
B None 50.27 | 3016 3519 4022 4524 5027 5530 6032 6535
e 48.79| 2927 3415 3903 4391 48790 5366 5854 6342
13 47.90| 2872 3351 3629 4308 4786 5265 5744 G222

10 None 78.54 | 4712 5498 6283 7069 7854 8639 9425 10210
1% 76.14| 4568 5320 6621 6852 7614 8375 9136 9888
2 7540 4524 5278 6032 6786 7540 5294 5048 9802
12 None 113.1| 6786 7917 9048 10179 11310 12441 13572 14703
2 110.0| 6598 7697 8797 9896 10996 12035 13195 14285
21 1082 6491 7573 8855 8737 10819 11901 12983 14075
14 None 153.9 | 9234 10773 12312 13851 15390 16920 18468 20007
2% 1490 | 8939 10<29 11915 13409 14899 16389 17879 19369
3 146.8 | 8810 10278 11747 13215 14683 16151 17620 19088




dielephnoncI=Z51=055=0d 00

WHOLESALE HYDRAULICS.com

Componen Sysiams ~Contrsl Toll Free: 1-800-329-6888

Hydraulic Cylinder Force

Hydraulic Cylinder Force Hydraulic Cylinder Force
Low Pressure Range — 500 to 1500 PSI - 13410 14" Bores High Pressure Range - 2000 to 5000 PS! - 1%47to 14" Bores

. . , . (continued from page 15) pressure to obtain cylinder force produced. ¥alues in
Cylinder forces, both exlension and retraction, are shown in pounds, The 1wo or more columns can be added for a pressure not listed, or, force values can

chart on thig page covers cylinder operation in the pressure range of 500 to 1500 i i ati :t hi " .
P3I, and the chart en the next page covers the 2000 to 5000 PS[ range. Lines in :ﬁr:h;;:ne:ini,\ interpolating between Ibe next higher and the next lewer pro=
fﬁiﬂ-‘éﬂfﬁfo‘; %::é-;\ ::?& r‘c_-;-:rniea ::::Ecui;;es::y r'::ﬁ:m arca, Lines in italic type Pressure values along the mlfr of each chart are clifﬁ?runt'inl pn:‘;:!u rg.w ac rol;:a
Remember that force \':lltu:x_nn: theoretical, derived by c.1!r:ul:|l'iun. Experi- l:::,:::::{i;:::i;;rnﬂ:‘r:zf &;;s::“f gﬁﬁu:;;ﬁi?‘:nﬁlr%m:; '.':.\':ﬁlu 1:1”3 i‘:tﬂlmﬁ
;::;t"g :':l;'ﬂ‘;: :?:;igmb&hlli’l-ufzlll[;u:w';ﬁ:&t‘:;‘]lgs;l&m&m than 10°% additional 0SRCS N pressure and return lines due to oil Now, and these will require extra
Far presaurcs not shown, the effective piston areas in the third column can ;:ﬁﬁ‘ﬁé When designing a systen, b ‘;:f;‘,":gf;’ ﬂlg::'p;?;h e e catinder and
be used az power factors, Multiply effective avea times (centinued on page 16) 1o sa.tisty a_vau.-m‘ﬂow losses, '
g?ar‘e Eﬂd E‘:ee:' Pressure Differantial Across Cylinder Ports Bmore g&d EAﬂe-c. Pressure Ditfcrential Across Cylinder Ports
o " . ., " rea,
In. In. | Sq.In.| 500PSI 750PS! 1000 PSI 1250 PS1 1500 PSI in. In. Sq.in. | 2000 PS1 2500 PSI 2000 PS1 4000 PSI 5000 PSI
IR | B Y ae  d: ur| |t ||| B OO O 5
1 c.9818| 451 735 8§52 1227 173 3% | boats| Tse 218t 205 307 4o09
2 Nono* | 313161 1521 a3 a2 ot oz 2 | None'| 3.1416 6283 7854 9425 12,566 15708
W | 18567 828 1243 1857 gos?; 2485 ne | Téder| % 214 9% 8627 ]
2% | None®| 4.9087 | 2454 3692 4309 ! 1363 2% | None'| 4.5087 9817 12272 14,726 19,635 24,544
e |33 2% e P54 2533 3% 1 41233 | 8247 10308 12370 16493 20617
15 | zsoze| 1252 1378 2808 4129 3758 o2 g a2 ezl g 12e
3 [ Nomet| 70888) 3534 5301 7069 85w 1oe0 3 | nNone'| 70686 | 14,137 17672 21,206 28274 35343
o | 2% 2 YE 28 B3 5% 1 62832 | 12568 15708 18850 25133 31,416
ROl AR ou @ | B8 w32 g e mm R g
3% | Nonew| 82058| 4148 6222 8206 10370 12444 av | None | 82058 | 16592 20740 24887 33183 41,479
| ge0s| % 355 4 2318 10,216 Y1 9% | s8we | 13822 Y7oz 20433 27248 34
FolEE 88 LR m an e ¥\t nm i@ uE ne 2
- . . : . 5.,
q None® | 12.567 6284 9425 12,567 15,709 18,851 Pl None* | 12567 25.134 21,418 a7.701 50,268 62,835
13 10. 552 SOBI m l'l‘.? ’52 '."2 ?03 i 2"3 1% fD. 162 y 25' ‘435 m*m 5l EIO
z2 8.4254 4713 7069 11:782 14,138 $ 9 9 2 3 37'? 2 47’ 127
2% | 7.6583| 3829 5744 7656 9573 11487 5s | Gidas| 185 %R PR U5 %
S| RS B B W 208 Zita| [s  |Noner|19638| 33270 40088 see0s 7S a7
2% | 14726| 7363 11, 14,726 18408 22,089 2, || = fody LR Die e
3 12 6283 daz5 12566 is708 18849 © | 12566 | 25132 31415 698 50,264 830
3 10.014| 5007 7511 10010 12518 15021 3. | 15355 3L 3053 G0E% b
6 Nono* | 28.274 | 14,137 21 25274 35,343 4241i ol op. y y 848 2096  141.270
2% | 23365| 11683 17524 23365 . 048 6 | Noner| 28278 | 5548 70688 822 113006 141370
3 21205| 10603 1590¢ 21205 26506 31,808 e | 2332 | 8T8 3303 85 igte  1okoes
3 18.653 2327 13,990 18.653 23316 980 1 ] 06 46,633 55.959 74612 265
4 15707| 7854 11780 15707 19,638 23561 | B8 3% 5 o i 753
7 Nene® | 38.485( 19 28,864 38485  48.106 728 | ag, y y y y
3 31.416 15,708 27562 31418 39.270 4?' 124 r None* | 38485 75,9?0 895,213 115,455 1 40 192,425
a 25918 | 12959 19439 25918 32398 38877 P4 | 28ged| &7z 72160 88802 118456 13320
dt% 22, 11,291 7 581 28226 , - ; : : :
e 98 WE fm i » |28 88 B8 g8 wn m
8 None® | 50.266 | 25,133 37,700 50,266 62,833 75,399 . ) ' ; " ’
3% 40.645 | 20523 484 0 50 963 8 NJOW 50.266 | 100,532 125685 150,798 20612,034 251,330
4 $.699| igash  ans 37698 47124 55349 % | 98| 4k 101,613 121,935 :
4t , 17 181 772 34, 42 51543 4 37.699 75,398 2 113,097 150.796 88,495
5 30.831| 1531 22,973 30,631 38,289 45047 4% H362| &g 3 103, 137446 171.810
5% | 26 13254 19881 i 33135 38,762 2. | 20&L) Sl as8 gL oM IBIM
10 | None* | 78.540 58, 78540 98175 117,810 S | 20508| 35016 65270 /9534 106,052 132,54
G | Goase| 3rare 289y 62 05954 10 | None'| 78540 | 157,080 196350 235620 314,160 392,700
F 58 005 44179 55008 73831 BB 258 4% 62635 | 125272 156590 157,908 250544 313,180
51 | 5a782| 27391 41087 54762 68478 82173 58905 | 117810 147,263 176715 235620 294,525
7 40.055 1 30041 40,055 1 80,082 5% gd?ﬂ.? 109,564 ;36.?55 ; 3 ‘?7!9.!28 2?3,3;0
12 | None* | 113.10| 56,550 84825 113100 141,375 163, | 4085 Q0138 120,765 160.220 200,273
S BED RIS R SR | | e meam oo sem
1| Nonor | 15388 | 9970 12T 153940 19243 B9 16 | Nome'| 15394 | 307080 38440 461820 616760 769,700
: : - - . 7 11546 | 230920 288650 345380 451,840  577.300

*These figures are for extension force. No piston rod diameter is involved. *These figures are for extension foree. No piston rad diameler is involved,



Horsepower to Drive a Pump

Horsepower to Drive a Pump

Figures in the body of thiz table show the hersepower needed to drive a hy.
draulic pump harmgoab? efficiency of 85%. Most positive displacement pumps
fall in the range of 30% to 90% cfficiency, so this chart should be accurate to
within 5% for nearly any pump. The table was caleulated from the formula: HP
= PS]x GPM = (1714 x 0.85), For pu mrs with other than 85% cfficiency, this for-
mula ¢an be used, substituting actual efficiency in place of 0.85.

Using the Table ...

The range of 500 to 5000 PSI covers most hydraulic systems, but power re.
quirements can be determined for conditions outside the table, or for interme-
clinte values, by combining values in the table; For example, er at 4000 PSI
will be exactly twice the figures shown for 2000 PSI. At 77 GPM, power will be
the sum of the figures shown in the 75 and 2 GPM lines, ¢te.

For systems of less than 500 PSI, horsepawer ealeulations tend to become in-
accurate becavse mechanieal friction losses reduce pump efficioncy.

Rule = O =Thumb ...

Approximate power requirements can be figured with simple mental arith-
metic with this rule-of-thumb:

1 HP is required for each 1 GPM @ 1500 PSI

For example, a 5 GPM pumgo rating at 1500 PSI would need 5 HP, or at
3000 would need 10 HP. A 10 GPM pumip at 1000 PSI would need 6% HP, or the
same pump operating at 1500 PSI would need 10 HP, cte. )

Another rule-of-thumb states that about 5% of the pump maximum rated
horsepower is required to idle that pump when it is “unloaded” and the oil is
eirculating at zero PSI, This amount of power is consumed in flow losses plus
mechanical friction losses in bearings and pumping elements.

Figures in table are HP's required to drive a hydraulic pump.

500 750 1000 1250 1500 1750 2000 2500 3000 S000
GPM| PSI PSI PSI PSI PSI PSI PSI PSI PSI PSI

w2 | 72 257 343 429 515 600 636 858 1.03 172
1 343 515 686 .858 1.03 120 1.37

« . 1.72 206 343

1% | 515 772 103 129 154 180 206 257 3.09 3515
2 | 686 103 1,37 172 206 240 275 342 412 686
2% | 8586 129 1.72 214 257 300 343 420 515 858
3| 103 154 206 257 309 360 412 515 618 103
3% | 120 1.80 240 300 360 420 480 600 721 120
4 | 137 206 275 343 412 480 549 686 824 137
5 | 172 257 348 420 515 600 686 858 103 72
6 | 208 309 412 515 618 721 824 103 124 206
7 | 24D 380 480 600 721 841 9861 120 144 240
& | 275 412 549 686 B24 861 110 137 165 275
9 | 3090 463 618 772 927 108 124 154 185 309
10 | 343 515 686 858 103 120 137 172 206 343
12 | 412 618 824 103 124 144 165 206 247 412
i5 | 545 7.72 103 129 154 180 206 257 309 515
20 | B86 103 137 172 206 240 275 243 412 686
25 | BSBE 129 17.2 214 257 300 343 429 515 858

103 154 206 257 309 350 412 515 618 103

35 | 120 180 240 300 360 420 480 €00 721 120
40 | 137 206 275 343 412 430 549 €86 824 137
45 | 154 23 309 386 463 5.1 18 772 827 154
50 | 172 257 343 429 515 600 686 858 103 172
65 | 188 283 378 472 566 651 755 944 113 189
60 | 206 306 412 515 618 727 824 103 124 206
B5 | 223 335 446 3558 869 781 892 112 134 223
70 | 240 360 480 600 T21 841 961 120 144 240
75 | 257 386 515 643 772 8.1 103 129 154 257
BO | 275 412 549 686 B24 851 110 137 185 275
85 | 23.2 438 583 729 B75 102 17 1468 175 202
90 | 309 463 618 772 927 108 124 154 185 309
95 | 326 489 652 815 978 114 130 163 196 326
100 | 343 515 686 858 108 120 137 172 208 343






