Hydraulic Motors

_ theoretical flow-rate motor should consume Oy

= actual flow-rate consumed by motor Q4

_ actual torque delivered by motor T,
Tl torque motor should theoretically deliver T,

_ Vp (in’/rev) X si
T, (in-Ib) = ( ) X p (psi)
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Vp(m’/rev) X p (Pa
T, (N-m) = b( ) X p(
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Tlo = MTm

~ T, (N-m) X N (rad/s)
" p(Pa) X Q4 (ms)
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7 32 tev/ s = 439 rpm
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¢. Theoretical power is obtained as follows:

tht.ou,llc‘l : pnwet == T; = (Q‘l 4 N - n}){? 32 X 24 radf%)
= 4200 W = 420 kW

ExXxAMPLE 7-6

A hydraulic motor has a displacement of 164 ¢em® and operates with a pressure of 70
bars and a speed of 2000 rpm. If the actual flow-rate consumed by the motor is 0.006
m?*/s and the actual torque delivered by the motor is 170 N - m, find

a. 77,
b' 7?”!

€. 7,
4, The actual kW delivered by the motor

Solution

. To find the volumetric eff1c1ency, we first calculate the theoretical flow-rate.
L Qr = pN = (0.000164 m‘/rev) ( ------- —~—revls) 0.00547 m?/s

Qr _ 0.00547 Lk
= S = o006 ~ 0912 = 91.2%

b. ”I“o tu1d M W& need to cdlculatc the theoretical torgue.

Vop  (0.000164 }(70 x 10%)

T e 182.8 N+
z 2w 2 b
Ta 170 :
oz = - = 3- %
Tm =7, = 1828 - 0990 = 93.0%
c. Mo = MeTtm = .912 X< 0.930 = 0.848 = 84.8%

2ar
d. actual power = T,N = (17() (2000 = gﬁ) 35.600 W = 356k W



