
Sec. 6.6, Prob. 6.7 6 

Assuming ideal flow in a horizontal plane, calculate the mgnimde and 
direction of the resultant force on the stationary blade in Fig. P6.15, 
knowing that 5 = 50fps and Dj = 6 in. Note that the jet is divided by 
the splitter so that one-third of the water is diverted toward A. 

Y 
Q = -  "0.5250 = 9.82 cfs ; QA = 9 = 3.27 cfs, QB = 6.54 cfs 

4 3 

Eq. 6 . 7 ~  for CV: 4 = pQA(Vb - C;J + pQB(Vb - C;x) 

= 1 .940(3.27)(-5Ocos6O0 - 50) + 1 .94O(6.54)(5Ocos6o0 - 50) 

= -476 - 317 = -794 lb = 794 lb +on the CV Figure P6.15 

Eq. 6.7b for CV: 

Fy = PQA(%~ - q,I + - C;,I = 1-940(3.27)(-50~0~30" - 0) + 1.940(6.54)(5OCos3O0 - 0) 

= -275 + 550 = +275 lb = 275 Ib t on the CV. 

  he water acts on the blade with an opposite force of 794 Ib along the centerline to the right; and 
perpendicularly with an opposite force (FR7Jy of 275 lb (towards A). 

Resultant force on the blade = 840 lb at 19.11 O 1 from the centerline (towards A) 4 

9 At section P a 5-indiameter water jet with a velocity of 28f is  is directed vertically 
against the cone shown in Fig. P6.19. Neglecting friction and assuming the 

streamlines at Q are parallel, find the weight of the cone if a = 1.5 fr, b = 0.6 fr, 
and c = 4fr .  

BG 
Find Vat section Q: Eq. 5.15: v;/2g = 1.5 + 61% 

v i r ~ g  = 28'12~ - 1.5 = 10.67 ft ; VQ = 26.2 ftlsec 

Find Vd at discharge: V ~ I Z ~  = 4.6 + vj12g 

v;/2g = 26.22/2g - 4.6 = 6.07 ; Vd = 19.78 $S 

From Eq. 6.10: -(Fclw), - Ww = PQ(V2 -VI,) 

where W, = weight of water = yQ x time to flow about 4.6 ft 

4.6 :. flow time = = 0.200 sec ; 
(26.2 + 19.78)P 

w, = yQt = 62.4(~/4)(5/12)~28(0.200) = 47.7 lb 

w,,, = (FqW), = - W, - PQ(V;Z - VI,) 

wme = -47.7 - 1.940(n/4)(5/12)'28(19.78~0~ 15' - 26.2) = -47.7 + 52.7 = 5.04 lb 



6.22 In Fig. P6.22 streamlines are plotted to scale in the 
plane of the center of a free jet impinging vertically 
on a horizontal circular plare. The jet diameter is 
280 mm and stagnation pressure at point 0 is 5.5 
kPa. 4, scaling off the pertinent dimensions 
determine as accurately as possible the velocity of 
the water as it leaves the plate and the total 
resultant force exerted by the water on the plate. 

S I 
Energy equation from where streamlines diverge 

(z = 140 mm) to stagnation point: Figure P6.22 

By scaling from Fig. P6.22: Water leaves the plate (r = 528 mm) at an average angle of about 1.2" and 
at a depth of about 18 mrn, for example. (Scaling at different points will give rise to somewhat different 
answers.) 

By scaling from Fig. P6.22, and by calculation, for water to one side of the vertical centerline and below 
the point where the jet first begins to widen: Area = A = 33 300 mm2 = 0.0333 mZ, distance from 
centerline to centroid = r, = 165.7 mrn = 0.1657 m. 

Using Pappus' theorem: W = y V = 9810(2nr,A) 5 19 620~(0.1657)0.0333 = 340 N 

Total Force = W +  pQ(AV) = 340 + 497 = 837 N = 840 N 4 




