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Table 6-10. Pressure Loss In Valves.

Notation: D.= internal diameter of pipe; f = friction factor for fully developed pipe flow
(Section 6.3); h = opening of valve element; K = nonrecoverable pressure loss coeflicient;
L = length of attached piping; Ap = difference in static and total pressure between points 1

and 2; U = flow velocity averaged over pipe cross section; p = fluid density, 0 = angle;

» = kinematic viscosity. See Table 3-1 for consistent sets of units. Inlet piping and outlet piping
are assumed to have equal diameter; see Sections 6.5.1 and 6.5.2 for correction for other cases.
Results are for turbulent flow, UD/» > 10%, 25.4 mm = 1 inch. Data from more than one
reference have been cited for comparlson in most frames.

"1 ennre Loty Acrony V||v|, .\|/lI L [T lII.I | )/II

Desceription Fully Open Valve (h = D) Parttally Open Valve (tho+ D)
1. Convent lun II GaLe .ll\'u - B e __ - -
l) _________ —————— . . - ae oy . =
_Cmmd | Ret A Rel, B] Rel. € _ /D et A f et f et b
E 12.5| 0,50 | 0.8 0,29 1.0 (| W ()
1 20,0 == 0.28 - 0,90 0.2 - 0.}
: 25 0.27 0.21 0,22 0.75 0.4 074 1k
| 50) 0.16 | o.18 | 0.5 0. 60 e:! F
i - 100 0.10 0.0 0.173 0.50 2.0 ik i )
O — Wty (D;{ 150 0.09 | 0.15 | o.12 0,40 | 3.5 | 7 12
S 200 0.0 | 0.10 | 0.1 0.25 9.0 | 21 n
i_ﬂJ—\urfi III | 300 -~ 0.007 | - 0.0 " "
L X . /4 ). . VMY S 5 =7
| | 2 ReTs, At 0=4, p. "2 B 0-97, () . I
! Ci 0=9h, p. 2-9;3 D 6=, p. 60, S Pl S R
L]'l-z =D (50 mm vatve tor Ret, B, sev
text for addltionad valuen),
2. Cate Valve with Syametrice . = N
Contractians D G

200 | 250 | 300 | 300
b,/0|0.75 |0.80 | 0.067 | 0.67
L/ |3y s | ek | 2.5
T K 0.6 |0.39] 1.80| 1.45
@ Ref. 6-39, p. 360,

-

Hl*—L——-l*Lz»l

0

—- D

3. Disk= l)m Gate V.IIVL’

n[hl L. Lp>>D e ; -
K= 0 T Clrentar P fpae | Reve. Duet
t ey _— e
. _t_ N 0 /o | Ret Al ke | wer A
Rels. At 6-39, p. 1359; 1.0 0 ", .
L é R i Wy 6-70, p. 24, 0.9 0,06 0,11 0. 049
Ly ! 0.8 0.7 (AP 0,739
0.7 0. 44 0,40 0.99
X 0.6 0,94 00 |
_r _{_ \\\\‘\\b\\“‘\\\\\}\ 0.5 e | L 1) 4.0
_* ] 0.4 haly S Hol
- - 0.} 1o 1, i 18
0.2 15 i 4N
0.125% 98 R .
Clreular Pisk  Rectangulay Dlsk 0.1 - - 1m0
in Clrecular in I(c_(:tum;ulnr 0.0 " '

Plpe Duct
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Table 6-10. Pressure Loss in Valves. (Continued)

I'resisure Losa Across Valve, /\|~/—' Hl|7 - K+ l(l, -+ )/l)

Nescription Fully Open Vu]vc (h = D) ParLinlly Open Valve (h < D)
4. Conventional Globe Valve
with 45° Dlviding Walls B K _ L
. Fractlon K
._._(f‘.“h) Ih' - _{\_ _R'Z.r.'.._l_; Rl I .(--- Fully Rt . 14
C:Z:Tf:::j Ly Ly el pun | o | 1o Open | 100w
A 7.2 Ooh 145 o I Al
ﬁk 50 4.7 4.3 6.6 B i
100 bl 3.9 - o .
e~ @0 150 at | a0 | - g g
b j;; . 200 4.7 4.2 - ¥ i
’ iIR\uﬁh o t 250 5.1 4.3 = i g
w \ | et i 54 . - 0.25 .0
\/0 =ty 2 I 350 5.5 -
= : R —— Reln, Ar 6-19, po el

. - By (e =Y
For this valve with 90" dividing Br 0-49, p. 535 € 6-9h,

walls, Ref. A glves: pe 2-9.

D) = 12.5 20 25 30 40 50
K= 16 11 9.3 8.6 7.6 6.9

Rel. B osuppesta values 507 hilpher arve

appropriate (1T seat avea ks 704 ol

plpe area.

5. Y I’.ll.teln Globe leve
K Relfs. Ar 6-39, p. 363 B 06-Y4, p. 2-9,
n Rel. 6-49, p. 53, suppests thal loases
() | Ref, A JRel. B are 50% hilgher LF stem angle Ls 60°
20 - b2 instead of 45°.
25 - h.2
50 2.7 3.3
100 2.2 2.7
150 1.9 2.7
200 1.7 -
250 1.5 -
300 1.4 .-
350 1.3 -
6. I)ilv( t I‘]nw (]olw V.llvo ]

N} Ref. 6-39, p. 3064,
() K__
25 [
50 0.73
100 0.%0
150 0.42
200 | 0,36
250 | 0.32

K = 5.2//00 (O lu o),
25 < b < 250

K
2} () ] Refs. A: 6-49, p. 54; B: 6=94, p. 2-9.
() | Rel. A Rels B
15 4.5 5.9
20 3.8 3.9
25 3.2 3.5
50 2.2 3.7 '
60 2.1 3.4
100 1.9 Lo
150 2.0 =
200 2.1 =
(a)

Seal area = plpe area,
17 aeat arca ls 70% of plpe
avea, multlply values by 2.




Table 6-10. Pressure Loss In Valves. (Continued)

Pressure Loss Across Valve, Op % nU2 = K + I'(Ll + I.?)/I), except [rame 10

Description

Fully Open Valve

Partlally Open Valve

8. Conventional Swlng Check
Valve

‘]-—-—n/' |

N A
() | (Rer. 6-39, p. 368)
40 1.3
70 1.4
100 1.5
200 1.9
300 2.1
500 2.5
750 2.4

Refu. 6=-94, p. A=30, and 6-95,

e 5= plve Ro= 2,0 for n
typleal conventbonal cheek valve,
Rols, 0=94, p.
K= 0.5 to 0.8 for clearway swlng
chock valve,  Rel. 6=160

plves K= 0.6 to 2.7

A-30, and 6-96 pive

Clapper ,
Angle K('I)
(deg) (i = 200 mwm)

0 m
10 16
20 5.5-10.5
30 3 -6.5
40 2 -3.5
50 1.5-2.
60 0.9-1
70 0,5

()

Clemwiy nwlng valve.
Rel., 6-96. Zovo anple Is
fully clused.

9, Ball Check Valve

K

Ref

{ 2.3 . 6-94, p. A-30.
0.5 Ref,

The typical mlnlmum pressure drup
r(-quin.d to keep a valvv open s

Ly, Ly >>0
6-96. 107 Pa €0.25 1b/1n.2) for a hori-

Pamsrot ) Roissssssein | zontally umunlul valve and 20 - 107 14

(@) U—.L" o G I/ ) Tor e value T ver -

) = Llcally |nuun|.ml position,

I iT Ref. 6-94, p. A-10.

" f=—t7—=

10, Varlous Valves In - )

Expansions Sratle pressure change Isogum ol pros= Nueedle Valve: i

BALL VALVE
Mg = oo
\\\8 %@
Y

AV T8 [T
‘fj. -A1-~L:;'4P 4 [
R Tul h

() M

NEEDLE VALVE
Az ~I Av

i £
7/

DISK VALVE - PORT VALVE

l'*"'""!(’) AV »
Tr/ o

" Ay |‘

(l;

sure
plus valve logs plus entry plpe Toss,

rlse assoclated with expanslon

2

P,=P A
LT N CEN R £

9 /\2 n
200

1
p, = statle pressure at |,
Py = statle pressure ot 2,
A, = ealry area,
b, = entry dlameter,
A = mlnimum valve area,
l\2 a oxlr aren.

ee dlscusston of sudden expansions
In Sectlon 6.5.2,

R
K= 0.5+ 0.15 (I\|/Av)>

Ball Valve:

K= 0.5+ 0.1% (,\l//\\,)2

Disk Valve:

K= 1.3+ 0.2 (A /A
1" v

Port Valve:

)
K= 1.0+ 0.6 (A /A"
[

Rel, 6-160,
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Table 6-10. Pressure Loss in Valves. (Continued)

Prossure L

oss Acrous Valve, /\||/% HU7 =

K + r(l,I + I.2)/l)

Neser Ipt ton
11, Ball Valve and
Sphoerieal Valve

Lo
X

b
® 4

Butievl by Valve

12,

A, T

i §
Du— @ v
et

._...-..7/|/--—-

1-—-— L 1 ——-t-l--—-— I 2-—-—---*

L-l. 1.2 >0

Fully Open Valve (0 = 0)

pPartially

Opern Valve

K= 0, -0 Yoo e ...__.K S ——
u Ball Valve Sphetical Valve
Refsa. A:  G=39, p. 3623 B 6=95, o) | Rt A] ket B AR
pe B=33y o 6-97 (0= 250 mm) . e ] B
L 0.0% 0.05 (08
10 0.1 0.29 0.1
I5 0.88 - 0. %0
20 1.8 1.6 1.4
25 3.0 - L
30 6.2 - b
35 i - 4o H
40 21 17 7.7
45 41 - 12
50 95 - 16
55 (275 - 24
60 -— 206 I
65 - -- 58
67 ™ -= 0
90 w '
K (0=0) N T N i T P
Streaml [ned Blunt (deg) ] Ref. A Mol B Rofo G 1ReT- 2
t/n Element i lement 5 0. 24 - - 0.23
o e e s 10 0,52 2.2 = 0.4
0.1 a1 0.16 20 1.5 3.7 1.7 0
0.15 0.15 0.26 30 3.9 7.1 3.2 3.9
0.20 0.2 0.45 40 | 1 15 6.6 | 10
0.25) 0.9 0.73 so | 1 " " 0
0.30 .5 1.20 60 |120 130 30 100
0.3%) 0.75 1.80 70 [750 290 ) 400
e e 90 wm I e e
Rela. 699, 6-1060 — —_—
Refs. A 6=39, p. 361, B 0-98;
C: 6-39, p. 366, bD: 6=97. The valve

clement in B Is blunt cuded, while that
In A and B Is thin and streamlined il

Jthat In ¢ da a thin fhap.




