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6.1-6.3 Power Additionai Review

Short Answér

1. List the two formulas that express fluid power.

Puor = PY Ror="dpN
Problem ' ‘
A lager coolmg system needs a pump that develops a pressure d:fference {4p) of 35 psi (gage) and a flow
rate (Q,) of 1.5 ft*/min.
‘ ) \2; Find the fluid power developed in fi-Ib/sec. . z
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A nydrauhc cylinder produces a power of 7500 watts with an output force of 2000 Newtons and has an area
of 40 cm®. What’s the pressure difference across the piston face in N/m*? (Remember: Pressure =

Force/Area.) Q - wf - m&
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4. A pump must deliver a pressure of 50 psi.  The flow rate must be 20 gal/mjn.- & pump is powered by an
~ electric motor that operates on 120 V. Assume that both pump and motor are 100% efficient (which is quite

: unlikely). How much current does the motor draw? (Hint: Use the formula Py, = (Ap) X -E— and

={AV) x 7. Also usc the relationships 1 f* =7.48 gal, 1 * = 144 in® and I min = 60 sec.)
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5. A motor produces energy at the rate of -.3 hp. While it is operating it draws a current of 3.5 A ona 120-V
outlct. What is the efficiency of this motor? pm re V I
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6. A car engine canses an 1100kg car to accelerate from Okm/hr to 100km/hr in 4 seconds. The car does this in
a distance of 55.56m. What is the total power output of the car’s engine in horsepower?
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7. The average power output of this alrplane is 50hp at a constant velocity of 100mi/hr. ;
on the plane?
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| 8. How much current flows through a 120W flood light when it operates at 120V?

Por = VI
120 wets = laoy - L

9. A 10 Ohm resistor is connected across a potential difference. If 5A of current arc in the resistor, what power
1s dissipated by the resistor?




10. The transmission of a car spins at 3500rpm when 120hp is delivered to it. 'What torque is produced by the

motor?
Pwr=T w gsooreV  Zmead Ami 3,0 53 rad
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fromptessed-airisused to inflate small river rafis. A raft, which is initially flat, has a final volume
of 151’“53 The atmospherlc pressure is 14.2psi, What is the power, in horsepower, from the compressed air
that is required to fill the raft in 30s?
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" 12. A piston in a robotic arm moves a 1000N load a distance of 13cm in 2s. The system’s pump delivers

high-pressure fluid at a rate of 130cm’/s.  What is the pressure of the fluid? 30 3 Lo iﬁﬁ -

150 dm 0
Pwr = m}}i = M@ = 1000 N - - 13m = e " leeoum joo m
2 A 25 6.00013

| 500 1kh
13. How much would it cost to operate a fan with a power cutput of 36W for 30 days if it is left on for 8 hours per

day. Energy is $0.075 per KWh. 30daysy Sh £l 21
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14. A dynamometer measures the power output of a car’s engine as 200hp. The engine consumes 15.5kg/h of
gasoline. What is the efﬁcwncy of the engme‘?
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