L&1 A horizontal turbulent liquid jet of diameter p
strikes concentrically a vertical plate having an orifice at (he center>" 1
thus exerting a force F on the plate, as shown in F; ig. P14-1 (see p. I(H)
The jet leaving the orifice has 2 diameter D, and the s
velocity ;. Determine the force needed at the steady
plate in pl ice. Neglect the viscous and gravity forces,

1 and average velocity »,

IMe average
state to hold the

p = density

n = normal vector to control area
dA = differential control area

A = overall control area

P = momentum

Plate

Fig. P1.4-1
Integral momentum-bal ance equation:
— =([fppveemdA) — ([ [pvv-n)dA)  +Fp+Fyv +Fp
i i tisD
I’'m letting my control volume be a hollow cylinder, where the outer diameter is D, and the hollow par 2

irecti i i or Fy:
Since the control areaiis circular and perpendicular to direction of flow, and vy iSO, and thereis no Fy b
0=(pv;?A), —0+F,+0+0

0= (pvJ-zA)m +Fp

Final:
Fp=-pv;?7(D:? - DY)



