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§AMPLE PROBLEM 6.2 Determine the magnitude and di->ction of the resultant
force exerted on this double nozzle by water flowing tarough it as shown in
Fig. $6.2. Both nozzle jets have a velocity of 12 m/s. The axes of the pipe and
both nozzles lie in a horizontal plane. ¥ = 9.81 kN/m®. Neglect friction

P2y =0

Y

(Fr)x
+X

p3A3 =0

Free-bod.y diagram

of liquid
Figure 56.2
Solution
Continuity: AV, = AV, + A5V,

152V, = 10°112) +7.5%(12), V; = 8.33 m/s
T
0, = 7 (0.15)%8.33 = 0.1473 1°/s, Q, = 0.0942 m%/s, Q5 = 0.0530 m*/s
Jets 2 and 3 are “free,” i.e., in the atmosphere, so p;, = p; = 0.

8.33% }22
Ener tion: &b =0+
SR y T209.81) 20.81)

‘% = 380m, p, =373kN/m? pA, = 0.659 kN

) &‘M %é""“"“* (EN/L—)K,S .



X*MF‘W

wnpuls el ZE = pid B = (00:Va+p0Va) = o0V
/\/\'—M

9.81 kN/m’ kN-s* kg

Y
¢ ZEOE RN e = 10° &
g 9.81 m/s’ 1.0 m* 1 m’

p =

V. = V,cos 15° = 12(0.966) = 11.6 m/s
V,, = Vicos 30° = 12(0.866) = 104 m/s, Vi, = V; = 833m/s

0.659 — (Fuz). = 10°(0.0942)(11.6) + 10°(0.0530)(10.4) — 10°(0.1473)8.33
= 0.417 kN

—_ -

LFN,L), = 0.659—0.417 = 0.242 kN —

i A+
-\KAWFI %: z & = (FM;,),, = (PQ2V2y+PQ3V3y)_PQ1V1y

V,, = Vysin 15° = 12(0.259) = 3.11 m/s

Il

Vay —V; sin 30° = —12(0.50) = —6.00 1’"1/5, VU =0

( (Fon), = 10°(0.0942)(3.11) + 10°(0.0530)(~6.00) — 10°(0.1473)(0)
0.291-0318 -0 = m

I

The minus sign indicates that the assumed direction of (Fyy.), was wrong.
Therzfore (Fy.), acts in the negative y direction. Fy, is equal and opposite to
FA’/L.

(Fw)x = 0242 kN—  (in the positive x direction)
(Fun)y = 0027 kNT  (in the positive y direction)
F.n = 0243kN at 5.90° <  ANS _T




