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v

H i : v o
’-Q'mﬁ’ml'lﬂgﬂuﬂﬂﬂﬂ'luzﬂﬁ-i.‘l S wY  waulanisaimt SainsLasy

(Velocity Gradient) du/dy uagiin M wfuprn n"ougu

F = _MA-?- = L{Ag—;‘- (9.2)
= T .E.. 4 M--?[L 3 ﬁ(% (4.3)

" ¥

e L = A7NL AUL DY

N1 9.3 ufusinismwminzeilasiy (Newton's Equation of
5 . Y ¥ a ; ; < v ¥
Viscosity) ot uulnuiweusnvrnufusiadm  aauy
A X
du/dy (N.4)

M = Rnlsembonamumiln  (Coefficient of Viscosity)
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HEGULAR SCREWED
K 1

3 8 . © 111
K 2 K 6 =
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LONG o il 3 h_ |
RADIUS FLANGED ! 3 6 6% LONG RADIUS 5
457 EUL PIPE DIAMETER, INCHES JSCREWED" POTIRLL, 4 378 [
PIPE DIAMETER. INCHES
o &
& hn = K 4 o
1 - - &
SCREWED RETURN RE%.O!lar:GED 1':
BEND I s - Td 5 . A6 10, 30
PIFE DIAMETER, INCHES PIPE DIAMETER, INCHES
7 I
3 == 1+ REG. . |
K 2 LO”; ag ] K 2 =] D :.
—r ' H
RADIU LONG RADIUS ™~
FLANGED 1 i dreied FLANGED p0* ELL"'
RETURN BEND - M i " 2 46 10 ‘20
PIPE DIAMETER, INCHES PIPE DIAMETER, INCHES
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oW 8 FLOW """-~_“
3 R} K .~
31 7 06
-. PIPE DIAMETER, INCHES Lol 4 g e 0
PIPE DIAMETER, INCHES
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Sk 23 FLANGED
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TEE H flow -4 :
1 - %a ~
7 ] 1 Foy '
PIPE DIAMETER, INCHES R o S Sl
PIPE DIAMETER, INCHES
; p— Vi
- -~ ; #E%} — U=l sypoeN
. ENLARGEMENT
BELL-MOUTH SQUARE EDGED INLET  INWARD PROJECTING vi-v!
INUET OR REDUCER K= 0.3 PPE heSS5ots FEET OF FLUD
X = 0.05 K=10 !

NOTE: K DECREASES WITH INCREASING WALL THICKNESS

WHEN Vy=0

h-—

OF MPE AND ROUNDING OF EDGES FEET OF FLUID
J 1 ¢ 1
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3 K 2 4 i 4
PIFE DIAMETER, INCHES c ML M, ~
4 SWING PIPE DIAMETER, INCHES
15 CHECK
o 3
jeilel 1] 0 [ VALVE I
VALVE : i K 2
A H
T
FLANGED 4 T 3 FLANGED i
F] 448 1o 1 2 4 & 10 20
PIPE DIAMETER, INCHES PIPE DIAMETER, INCHES
SCREWED & “
= ey
£ . 4
[ — SCRIWED T\
A X
3 4 1 4 : 7
PIPE DIAMETER, INCHES
\
2 ] 4 2 4
b PIPE DIAMETER, INCHES :
x o
Rl ANGLE
Al K VALVE 4 i
VALVE 06 K 3 —
2

04
FLANGED ,OJ‘

4 & 0 20
PIPE DIAMETER, INTHES

FLANGED |
2]

2 4 6 10 20
PIPE DIAMETER, INCHES

o A syl
08 g
(s 5
04
COUPLINGS 03 r 1

AND UNIONS

PIPE DIAMETER, INCHES

USED AS

USED AS

REDUCING BUSHING
AND COUPLING

REDUCER K = 0.05-2.0
INCREASER LOSS IS UP

10 40% MORE THAN THAT CAUSED
BY A SUDDEN ENLARGEMENT
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Use the equation h, = kv?f2g unless otherwise indicated. Encrgy loss E. equals h,

head loss in feet.

Perpendicular square entrance:

k =0.50 if edge is sharp.

Perpendicular rounded entrance:

Rid =]0.05]0.1 0.2 |03 |04 |
k=] (:.35]0. |7| 0.08 |n,u5|u_m|

Perpendicular reentrant entrance:

k=038

A_ddiliunal loss due to skewed entrance:
k = 0.505+0.303 sin a + 0.226 sin’ a

Suction pipe in sump with conical mouthpiece:

5.6 g
A L L R
: VD' 2

Without mouthpicece:

4 vl
£ w00 e B
y V2eD'* %

Width of sump shown: 3.5D

Strainer bucket:

k=10 with foot valve
k=355 without fool valve

Ml

Standard Tee, entrance to minor line

k=18

Sudden expansion:

"

or

Sudden contraction:

(d/D) =10.01]0.1]10.2 0.4 |0.6 [0.8 |
k=]0.50.5[0.42]0.33]0.25]0.15|

'3 u,
fs s M WANMUNIT e ()
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. Confusor: /
0 E. = k{v/ = v)2
v, " a®=]20 |40 | 60 | 8O |
k =10.20]0.28]0.32]035]
(0 2 Diffusor:
D[bl— ‘ -.]_'tl? Ei = k(v = 0.}
' a®= 6 | 10|20 40 | 60| 80 [100] 120|140
k for
Z
D=3g |0-12/0:16/0.39/0.80 1.0 |1.06]1.04|1.04]1.04
D =1.5d(0.12]0.16/0.39| 0.96 | 1.22| 1.16]1.10] 1.06 | 1.04
@ Sharp elbow:
= k =67.6%10"%a®?"
o x 3
.Bends:

K =(0.13+ 1L.85(r/R)" )V a"/180°

Close return bend:

- k=22
s Gate valve:
=l elD=| 0 | 4| 38| 12| s8] 34|78
k =10.150.26]0.81]2:06]5.52]17.0[97.8]
%, Globe valve:
2
e k=10  when fully open
) : fully open
.Rotary valve:
1
= ? a®=| 5 |10 |20 ] 30| 40| 50 | 60 | 70|80]
b Y (i i k =10.05[0.29]1.56]5.47[17.3] 52.6[ 206|485 = |
Pt
” - Check valves:
g
SO ANLD Swing type k=25 When fully open
;_____H* Ball type  k =70.0
Lifttype &k =120
%
5 Angle valve:
’! i k=50 if fully open

& v
SRR TR RED WAMM WIS VR (%9)
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Segment gate in rectangular conduit:

k=08 1.3[(,'1)— n]J

where n = @/, = the rate of opening with respect to the central
angle.

Sluice gate in rectungular conduit;

k=03 1.9[(;‘;) = n],

where n = h/H. .

Measuring nozzle:

E .=034p for d=08D
E . =0954Ap for d=0.2D

where Ap is the measured pressure drop,

Venturi meter:
E . =0.14p 10 0.24p

where Ap is the measured pressure drop.

Mcasuring orifice, square edged:

= dy’
En v E"Ap('"(ﬁ))
TR where Ap is the measured pressure drop.
ke Confusor outlet:
@

v— A|D ._"‘“-Jd

d/D =05 06| 0.8 0.9]
k =|55] 4 T255[10]

Exit from pipe into reservoir:

k=10

Diffusor outlet for D/d > 2:

a®=| 8 | 15 [ 30| 45]
k =]005[0.18]05] 0.6]

ha_

ed)

Fo v C
2.5 SNUTETMBUBIM WAMM NS Ins (78)
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