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Vpice/ Jable oF Loss (oEALn7 %
TABLE 10.2 LOSS COEFFICIENTS FOR VARIOUS TRANSITIONS AND FITTINGS
Additional
Description Sketch Data K Source
i \ } r/d K. Q)*
Pipe entrance . d Vs 0.0 0.50
‘ 0.1 0.12
h,=K.V*/2g { <’ >0.2 0.03
~
K¢ K¢
Contraction D,/D, 6 =60 6=180° 2
D, 0.0 0.08 0.50 .
-—.—7\%’2 020 008 0.49 Some. fables
Dy 8 0.40 0.07 0.42 e bot /7
—4+— 2T 060 006 027 Le Lo
0.80 0.06 0.20 -
h, = KcV3/2g 090 006 0.0 cgproach dexir
/,
Ke Ke veloa/78s
Expansion D\/D, 6=20 6=180° 2)
y, D 0.0 1.00 viy =
AT K 020 030 0.87 A s K 2
—~¢ ¥ 040 025 0.70 < 2
0.60 0.15 0.41 j,
h, =K V3f2g 0.80 0.10 0.15
Vanes Without / & Sere 72’ /@ﬂd
vanes K, =11 37 5
90° miter bend 7@ V(474 /74 /b/
With .
vanes K» =02 3N Lbal dlompmits
r/d %) 5//7'441/54/‘
and a /7
90° smooth ; Kym 05 0 bl
bend 4 0.16
6 0.21
8 0.28
10 0.32
Globe valve —wide open K, =100 37N
Angle valve—wide open K,= 50
Gate valve—wide open K,= 02
Gate valve —half open K,= 56
Thrgaded Return bend Ky= 22
P1pe Tee
fittings straight-through flow K, = 04
side-outlet flow K,= 18
90° elbow K, = 09
45° elbow K,= 04

*Reprinted by permission of the American Society of Heating, Refrigerating and Air Conditioning
Engineers, Atlanta, Georgia, from the 1981 ASHRAE Handbook-Fundamentals.
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CIE B3¢ Fass oo 5
EX OF -0/

Liquiq in the pipe shown in the figure has a specific weight

\ 0.6kN/m". The acceleration of the liquid is zero. Is the liquid

mary, moving upward, or moving downward in the pipe? It

pipe diumetcr) is 1 cm and the liquid viscosity iy

34103 N - s/m”. what is the magnitude of the mean velocity
: pipe?

\

Elevation = 10 m — - — — | ——-p=110kPa

Elevation =0 m —————__,,=’;ggﬁ

/OOLPA

PROBLEM 10.2
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fo =34V

by = M = FS102 V7

Assome Hvtboient )4 77 W%

Mm LT = 0.2/56

S5/02

it vt

Vites for V°

/% é{//w/d

é_‘ VX o?,ém/sec
-

A | B C D | E F
1 |Prandtl's Formula
> .
3 —l-—=2]og[Re J/1-038
a1V
- L
6 Ip 1020.4082 | (kg/m”) —
7 lu 3.00E-03| (N s/m)
8 |D 0.01 | (meters) o L N
9 ® ® @
B
o

. G) =)

2 E E s
10 s & o = p 3
11 1| 3.40E+03| 0.042] 4.8795| 489E+00 0.042
12 15| S510E+03 0.037] 5.198752| 5.18E+00 0.08325
13 2| 6BOE+03| 0.034] 5.423261| 5.40E+00 0.136
14 25 850E+03| 0032 550017] 556E+00 02
15 26| 884E+03| 0032 550017|560E+00 0.21632
16 255| 867E+03| 0032| 559017| 558E+00 0.20808
17 250| 881E+03| 0.0319| 5.598925] 550E+00| 0.21396839
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CILE 33y Fayyp Povs EFXERcisEs
EXN OF-02.

¢10.16 Glycerme (T = 20°C) flows through a funnel as showy
Calculate the mean velocity of the glycerine exiting the wbe, .
sume the only head loss 1s due to friction in the tube.

O

30cm

20 cm
lem

b

PROBLEM 10.16

Page 218
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CWE 3434 PRl Do FXEECIsSES LUK E
EXO7-04

£10.61 Ifthe flow of 0.10 m? /s of water is to be maintained in the sys-
tem shown, what power must be added to the water by the pump? The
pipe is made of steel and is 15 cm in diameter. Draw the EGL and the

HGL for the system.
Elevation = 13 m E“A

Page 220

Elevation = 10 m

—
—

L—AOm—-J-»— ~ 40 m——

PROBLEM 10.61
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Page 221

10.61 Ifa flow of 0.10 m’/s of water is to be maintained

in the system shown, what power must be added to Jée’%c”
the water by the pump? The pipe is made of steel and

is 15 cm in diameter. Draw the EGL and the HGL for

the system.

t3m

*+/0m $=z015m
4 /g €L7% |2

Elevation = 10 m

L 40 m— 40m o

PROBLEM 10.61

&4, 24+A = ’bé l/l-beJ' /7,$_>5
\_/’g‘«"\—" \_2‘/7-*-\/

=/Om =/3m

A/—' 7 fOm = 6; + /Sm

VZ_.
bo = hp + 3m he = LI on
O 7 /T?D
. L= 80m
Ap ”«10.0205'(87/,%) D =0./75m
= /78 m hr = £ 8§21.3¢
by 2 A0.8 m Ko, = P2 _ 4o 5
z VD
Jwer = 47/6 £ _ 2000046 0. 0003
= (O./m%)(?gm%s)ﬁf) g) D . /5
= 20 4 410 fxo. 0205 te)
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Page 223

Determine the minimum diameter concrete pipe that may be used to transport 1800 m’/d
of water from a reservoir to a water treatment plant. The reservoir is 8 km from the plant,
and the water surface in the reservoir is 5m above the pipe entrance. The pipeline is to be
laid on a 1/500 slope. Assume the pipe discharges to open air.
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7
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CIVE 3Y3Y FALL 2008 xpecisys w2

Page 225

EXOF -0

10.54 A pump is used to fill a tank from a reservoir as shown. The
head provided by the pump is given by &, = hy(l - (Q*/ (£3))
where hy is 50 meters, @ is the discharge through the pump, and
Opax is 2 m’/s. Assume f = 0.018 and the pipe diameter is 90 cm.
Initially the water level in the tank is the same as the level in the

reservoir. The cross-sectional area of the tank is 100 m”, 14,
will it take to fill the tank to a height. h. of 40 m?

= .-
T ——
|
|
|
|

TRET

Pump

PROBLEM 10.54
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v10.54 A pump is used to fill a tank from a reservoir as
shown. The head provided by the pump is given by
hy = hy(1 = (Q*/Q2..)) where hy is 50 meters, Q is the
discharge through the pump and Q.. is 2 m*/s. Assume
J = 0.015 and the pipe diameter is 90 cm. Initially the
water level in the tank is the same as the level in the
reservoir. The cross-sectional area of the tank is 100 m°.
How long will it take to fill the tank to a height, A, of
40 m?

Pump

PROBLEM 10.54

Skete b

4l
+ SR TN oS
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S B _Pi{. _ ]
@7-77%‘ S - @ a4
Ar I
y v = 2
fff‘_;'zl,;, = Fa Y, .
2 r —~ 1 T2
9 r 24
T ——
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4, =4 (/- _4’_1) b,

2
& 6‘0 =Som
/7L B g/z} Q" Gy = K5
7 F=o00/5
A T SOm
’lél_ = &(0.0/5)(30) P O = 0.9m
7*(78)(0%)°
=0 0639°
7y - et
bo=60(s- ) = 50-R5Z

<
- 50-/2.59% hr 0063@*%
h= 856-/2.5630%

dh .~ 2.563 (2 42y . @
A (227, ) A

A5 /26 A LY = dt
j“«’?b’, /126 A4, AQ = jaé

-A5 /26 A, Q = ¢ +C
/

-25/2.6 @ = £+

Z/00m
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Lrafonts, Comskns o [9&grathas
é)f = J g =/99 m%
g = - So/2.5

Co P = £ -S50/2.5
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Mo Schs Ale Sack 172 ol A /Wé"éf//a%a//
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g

Sebs o 2tE A =0 m , Solve #v 7

/ 72
‘§/0m = [—i ’52/2.5—7__]

-2572&0

2

—_/K%Oé‘ou Ly = - Sor2.5 7

Z
2

“,?(5/00/57&0 =7%. /o025 T

2 ' —
/- /0,025 7 + R0, /00, 800 = O

T = /00257 7//0/025'2_ /7//20//4’2 g0 )
o
= /o025 1 4483 = 27769 .
< FR5Y O sec

Noww  cbuch Fme Is  correct 7
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Arerage o rat ~ASm oo
So 7709 sec ~o 4)8%03 1 Sank
White 35 52 sec AOEDmM3 0 Fonk
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