
8.5 nvo long pipes comley water between two resemirs whus~ water surfaccs are at diflerent devatinm. 1 
pipe has a diameter twice that of the other; both pipes have f i u  sums length und rhe s m  value of f . 
mimr losses are negiecrd what is the rn-u of the flow rates fhraugh the two pipes? 

N 
Eq. 8.13: Aelev = hl = f ( ~ b ~ ) p / ( 2 g )  where V = Q/A = Q l ( n ~ ~ 1 4 )  

. hf = f (YDj [QI(RD 214)lz12g = f L ~ ~ Q ~ I ( Z ~ D  18 D ~ )  

T h ~ s  h, a Q ' I D ~  : (Ad1 = (haz:  ;. Q~D: = Q:/& ;md QJQ, = (DJD,)'~ = ZsD = 5.66 

The flow in the larger pipe will be 5.66 times that in the smaller pipe. 4 

8.6 Ttws were made wirlt 6O'F waterfl0w1OW1ng in a 9-indiameter pipe. mey showtd c&, when V = 12 Sps 
= 0.0165. Find the unir shear al the pipe wall ruuI at d i i  of 0, 0.25, 0.4, 0.4, 0.85 times the pipe 
radiw. 

BG 
Table A .  I for water at 60°F: p = 1.938 slugs/@ 

(a) Eq.8.19: r, = (0.0165/4)1.938(12~12) =O,S76psf,atwall 4 

(b) Stress distdburion is linear (Eq. 8.18): 
r/ro r @sf) 

0 0 
0.25 0.1439 
0.4 0.230 
U.6 0.345 
0.85 0.489 
1 

Sec. 8.6: Friction in Noncircular Conduits - Exercises (2) 



112 For laminar flow between two parallel, flar plarar a srnall distlulcc d apaH,  # wh# distance from the 
centerline (in terms of d) will the velocity be equal to the mean veloci@? 

N 
Let y, = distance from centerline where u = V-, From solution to Exer. 8.7.3, V,, = (2/3)Vc. 

SO y = y,,  u = ( 2 / 3 ) ~ , ,  i.e. ( 2 1 3 ) ~ ~  = V,(I - ~ 3 ~ 3 ;  Y: = (1/31y02 -- ( ~ ~ ~ I v P I ~ ;  
y, = 0.289d 4 




