CHAPTER (10)
FLOW IN CONDUITS

HOMEWORK (2)

10.4, 10.34, 10.48, 10.86




Problem (10.4)

PROBLEM 1{}_4|

Situation: Ol 1s pumped through a 2 1in. pipe. ) = 0.25 cfs.

Find: Prezsure drop per 100 feet of level pipe.
Properties: O1l Properties: S =097, u=10"21bf- s/ ft

|ANALYSIS]
Flow rate equation
Vo= @/A
= 0.05/((m/4) < (1/12)%)
917 1t /zsec

Reynolds number

Re = VDp/u
917 x (1/12) % 0.97 x 1.94/1072
= 144 (thus, flow 1s laminar)

Prezsure Drop

2plV
DE
32 % 1072 % 100 < 9.17
(1/12)
pst
100 tt
= |[293 p=1/100 ft

= 42 255




Problem (10.34)

[PROBLEM 10.34

Situation: Glycerin flows through a commercial steel pipe—other details are provided
in the problem statement.

Find: Height differential between the two standpipes.
Properties: Glycerin at 20°C from Table A 4: p = 1260kg/ m®, 5§ = 126, v =
12 300N/ m?, p=141N-s/m? v =112 x 107¥m? /=

ANALYSIS

Energy equation (apply from one standpipe to the other)

oy + Vi 29+ =z pa/y + Vs [2g + 2 + hy

pi/v+xn = p/y+mt+h
((pr/7) +21)) — ((P2/7) +22) = b
Ah = hr
Reynolds number
Re = U
v
_(0.6)(0.02)
~ 112« 107
= 1071

Since Re < 2000, the flow 18 laminar. The head loss for laminar flow 15

32uLV
vD?
(32)(1.41)(1)(0.6)
12300 < 0.022
= 5.502m

hy

Energy equation

AR = kg

_ ool




Problem (10.48)

Situation: Water (20°C) flows in cast iron pipe. D =15em Q =005m¥/s k, =
0.26 mm
from Table A5 (20°C)=10"¢ m?/s

Find: (a) Shear stress at the wall.
(b) Shear stress 1 em from wall.
(e) Veloeity 1 em from wall.

Properties: Table A 5 (water at 20°C): p = 998 kg/ m? v =100x10"m?/s

| ANALYSIS I

Flow rate equation

(m/4) > 0.152
2.83 m/s

0 0.05
A

Reynolds number

D 283x0.15
v 10-¢
4.2 % 10°




Relative roughness

ks 0.26 mm
D 150 mm
= 1.733x107*

Resiztance coefficient [Swamee Jain cﬂrrelation)

0.25

logyo (5 + %))

f

0.25

- 2
1.733=10—7 T4

o210 ( Y M )]

0.0232

Eq. (10-21)

foV?/8
0.0232 x 998 x 2.832/8

232 N/m?




In a pipe flow, the shear stress varnation 1s hinear; thus,

= (6.5/7.5) x 7o
= [20.0 N/m?

Velocity distribution {turbulent flow)

7o /232

0.

T
i
—

D — i
o\ 908
1524 m/s

—t y -
575log (=) £ 85

(2 log (-‘Eﬂs) +
. (5_-?5 log Gj’) + 8_5)

0.01
0.1524 (5-?5 log (m) + 5_5)

2684m/s

u=268m/s




Problem (10.86)

Elevalivr =232 m —

— Elzvatio = 200 m
W0 =300
A

PR
& " d

‘ b T
100 |ﬂ4‘

Situation: A system with two tanks 15 described mn the problem statement.

Find: The pump power.
Properties: From Table 10.3 K, =003; k; =035; Kg =1.0.

From Table A5 v = 10=¢ m?/s.
From Table 10.2 &, = 0.046 mm.

| APPROACH I

Apply the energy equation from the water surface in the lower reservoir to the water
surface 1 the upper reservorr.
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ANALYSIS
Energy equation

PV 29+ 2+ hy = pofy+ VS 29+ 4 ) ke
04+0+200m+h, = 0+0+235m +(V?/2g) (K, + Ky + Kg + fL/

Flow rate equation

Vo= Q/A
= 0.314/((7/4) % 0.3%)
= 444 m/s
12/2g = 101 m
Revnolds number

Re = VD/v
= 444 x03/107¢
= 1.33 x 10°
k,/D = 0.00015

Resistance coefficient (from the Moody chagram, Fig. 10.8)
f=0.00014

So

fL/D = 0.014 < 140/0.3 = 6.53
hy, = 235—20041.01(0.0340.35+1+6.33)
430 m

Power equation

P = Qh,
0.314 » 9,790 x 43.0
132 kW




THE END




