GaMPLE PROBLEM 6h2 Deterinine the magnitude and di»ction of the resultant
force exerted on this double nozzle by water flowing through it as shown in F = pA—Fude = SV A pl Y5 - p L,
Fig. 56.2. Both nozzle jets have a velocity of 12 m/s. The axes of the pipe and 2 B = pA Wil = Qe ok /
both nozzles lie in a horizontal plane. v = 9.81 kN/m?. Neglect friction
Y _ 9.81 kN/m’ kN-s* ke

=2 = 2R L g = 10
P g 9.81 m/s’ ! m* m’

Vi = V,cos 15° = 12(0.966) = 11.6m/s

Vie = Vicos 30° = 12(0.866)

104 mfs, V5. = ;= 823 m/fs

0.659 — (Fuz)e = 10°(0.0942)(11.6) + 10°(0.0530)(10.4) — 17741 1173)2 23
= 0.417 kN

(Fur), = 0.659-0.417 = 0.242 kN —

S E = (Fu)y = (pQ:Va, +p0:15) = pO:15,

P2z =0 V., = V,sin 15° = 12(0.259) = 3.11m's
i . V, = —Visin30° = —12(0.50) = —6.00m/s. Vi, = O
A 7
(Fri)e (Fy), = 10°(0.0942)(3.11) + 10°(0.0530)(~6.00) — 10°(N.147T(M

= = 0291 —0318-0 = —0.027kN | = 0.027 N |
p3f; =0 The minus sign indicates that the assumed direction of (Frop)y, was wrons.
Therefore (Fy.), acts in the negative y direction. I is aqual andd opposite 10
Free-body diagram Frp-
ofiuid (Fun)e = 0.247kN—  (in the positive v dirertion)
Figure 562 (Fuw)y = 0.027kNT  (in the positive v direction)
Solution Fnv = 0243kN at 5.90° f  ANS
Continuity: AV, = A Vo + AV,

152V, = 10%12) +7.5°(12), Vi = 8.33 m/s

T
01 = 7 (0.15)°8.33 = 0.1473 s, Q. = 0.0942m’/s, Q5 = 0.0530 m*/s

Jets 2 and 3 are “free,” i.e., in the atmosphere, so p, = p; = 0.

2 2
Energy equation: B, B =0+ -
1 y " 20.81) 2(9.81)

2=380m  p= FI3KNML piAr = 0659 KN



