46. ‘The water pump on the engine of an automobile has a mass / y 75”7 }? Vs
flow rate of 830 Ibm/s. The water enteérs at 0,00 psig with a /
velocity of 1.00 fi/s and leaves at 10.0 psig with a velocity of P =0 psag
10,0 fifs with no change in height or temperature. Assuming V,=11f/s
that the water is an incompressible liquid with a density of rir=8.3 lbm/s
62.4 bm/ft® and the pumyp is adiabatic, determine the power
{in horsepower) required to drive the pump.
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1 P, =10 psig
V=10 fi/s
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"Problem 6.46"

"Staticn #1"

P11 = 14.7]psia]

V[1]=1.00fft/s]

rho=62.4{lbom/#"3]

mdot = 8.3[Ibm/s]
h[1]=1/rho*P[1]*convert(psia,lbf/it"2)*convert(Ibf-ft, Btu)
ke[1]=v[11*2/gc*convert(ibf-fi, Btu)
ge=32.2{lbm-ft/lbf-s"2]

"Station #2"

P{2}=24.7[psia]

Vi2[=10[ft/s]

h{2]=1/rho*P[2]*convert(psia, Ibffft"2)“convert(ibf-ft, Btu)
kef2]=vi2]*2/gc*convert(Ibf-it, Biu)

st Law” ,
wdot = mdot*(h[1]-hj2]+ke[1]-ke[2])*convert{Btu/s, hp)

SOLUTION

Unit Seftings: Eng F psia mass deg

gc = 32.2 [lbm-fiflbf-s?) mdot = 8.3 [lbm/s] o =624 [lbr/f]
wdot = -0.3946 [hp]

~No unit problems were detected.

Arrays Table: Main

P, A/ h; ke;
[psial [ft/s] [Btufibm} [Btufbom}
1 14.7 1 0.04359  0.00003991

2 247 10 0.07325 0.003991



