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Flow pattern in throttling and control devices:

(a)Gate valve, (b) Butterfly valve, (¢) Disk valve, and (d) Globe valves.

(Handbook of Hydraulic Resistance)
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Crane A}9] Technical Paper No. 410M “Flow of Fluids through Valves, Fittings and
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HO |Fitting/Valve Type ([Description A Values, Resistance Factor
a 80% |120° | 138" | 1B0"
dus
! Elbow
K 1.1 |0.6B|0.26| 0.2
L=
P Long Radiug . l - (51- a R I
K= |013+016]=*—. R=3DK =014
Bend N ® |agr {R=3DE }
X KE=(1-=
o 2
s~ dEgdd 5 -
3 e : 1 Sudden [D':]': 0 0.1 | 0.2 | 03| 0.4 | 00| 06| 07| 0.8 0.8
: 1 ) Enlarged =
K= 1 0.Bl|0.64|0.48|0.368(0.25|0.16|0.09(0.04)0.01
K =031 D:: .
3 & : — oy
Ty wEHETE® o
4 {__ 1 Sudden D__::I-: ool o1 |02 ) 0.3 04| 00| 06| 07| 0.8 0.9
1 ] : Contracted 1
= 0.6 |0.400( 0. 32| 0.24 0,183 |0.12|(0.08|0.045| 002 (0.005
i-'-? -
(=} % HFAH AR F—f"[J.—D—I:
_ pl ] Conical = D2
i [ i { ’ 2
? e ; _|I Diffuser
X =006 ~0.2
(=)
s g, cREES S
& [ (e Conical K =0.06 ~ 0.006
Contracted
Az g
] '|=_—.-'|-1]_
- - —_— i I = ) - .
' Sharp Edge £=08
Branch
FoHE
r gAg
] L - K =006 ~0.26
Rounded Edge °
Branch
Bl o]
g Tee K =2
o =5 . . - -
W Aojzwe | H_ O_ L} 2 2| ¢ A A A L
10 T Q} Parallel D B g 3 g g 8 g B B
1y S5lide Gare
Valve K= 0.06|007|0.26|0.81(2.06|B.02|17.0|87.8| o
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HO |Fitting/Valve Type |Description K Values, Resistance Factor
ol EREEH
= \_'f_l Straight
11 _l-*' = Reduced FE=20-~5b.0
| E"; -‘-\I Globe Valve
= (Full Open)
) rd EREWH
e S
Straight
12 - ] Full Port E=20~2.7
Globe Valve
(Full Open)
/‘“\» -2ERdE
] Full Port T- . o
b3 Globe Valve F=la-2a

V-2 =20Wy
Reduced Port
TGlobe KF=0.44 ~0.8
_ Valve
+ (Full Open)

| (Full Open)
N
14 g

\ D& |3 B4
= A ../ T-Type I N .|
1o /,{ Mitered K=05+03cosa+0.2cos-a

L“_E Branch

"\:'-. -
: " all i St i 22=| 1 |os|os|0o7|0o6|05]|04a|03]|02]|o01
6 ] i TR FE-iE D’
B H e [ Orifice
e | | i= 0 |oos|loze|oe| 1.8|3.77|5.16|18.2|61.2] 243
ARk Fx 9l whx SR B HE O B

NS :
: .L{\ VoA, ]

Forged Globe Valve, K= 7.8
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AP F4A 22888 &4
LA - :
K_pVoz 72 f(Dy) . see the table, or according to the formula
|

ap=17.73;
ay=11634.4;

m=3;

ay = —685.26;
a3 =-65479.34;

at Dy 20.08 m
ap=3.2; ay =8.67;
= —6.06, - 2.
1. Dividing walls at angle 45° (curve 1)
Dy, mm 13 20 40 80 100 150 200 250 300 350
K 108 8.00 490 4.00 4.10 440 4.70 5.10 540 5.50
If two globe valves are mstalled successively, then the
" overall resistance coefficient is
K,,,=035(K,+K,)(2-B) .
” 3 where K, 1s determined as K of the first globe valve,
K, as Kof the second:
F 2
A =3
B=42x107|22| —5x10° =2+ 0.15
o AV Dy Do
] (l.op 15 the distance between two stopping devices).

“
0 &0 & 120 160 200 240 Dyymm
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2. Symmetrical transition. Complete opening.
g — ap 2
pV2/2

where w, is the velocity in the narrow section of the gate valve.

K=7tan @[1 - (h/Dg)*1/(h/Dy)* )

at Re=10*

K, =K+ 530K'% /Re,

where g 15 determined from formula (1).

Do, mm 300 300 200 250
D./Dq 0.67 067 0.75 0.80
L/Dy 2.50 1.68 133 1.50
K(wathout a guide pipe) 0.30 036 0.19 0.16
K (with a guid pipe) 0.25 0.28 0.18 0.15

""Values of K of the gate valve with symmetrical transition allow for the contraction and subsequent
expansion losses.
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1. Gate valve in the system:

K = &y
pv2’
see the curves K = fli/D,) or
determune from the formula
6
K=exp|23Y afh/Dy)’|.
=0
where at 0.1 < /Dy < 1

Ho=3.2: al-—-—?.S;
ar= -44 8: = 337.7:
a,=-967.6; a;5=1405;

az=-1023; a,=2953.

(a) General Parallel Slide Gate Valve (b) General Parallel Slide Conduit Gate Valve

2. Exit gate valve (tentatively)

—_4r
K =—===K+1.
Values of K ot pV,2/2

h/Dy
010 015 020 030 040 050 060 070 080 09 1.0
With a recess for the valve disk (graph a)

Position of the gate valve

In the system (the gate valve is

followed by a straight tube), curve 1 200 770 330 110 470 235 123 067 031 011 005

h/Dqy
0.10 0.15 0.20 0.30 040 050 060 070 0.80 0.90 1.0

Position of the gate

Terminal (gate valve at

e i 200 640 360 142 710 385 230 140 075 021 011
e exit), curve 2

With a hollow ring on the valve (graph b)
In the system. curve 1 400 - 430 128 530 248 119 051 022 008 003
Terminal, curve 2 3900 - 260 700 220 870 400 18 078 0.15 0

(b o)A e e zE Fx)
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a @2 a3 @ a5 a6 @ a8 @b, & @ 43 4 a5 @ Q8 WA,
(a) General Parallel Slide Gate Valve (b) General Parallel Slide Conduit Gate Valve
Y-S 2HWMH(30% F429 2 TES 713) 9 EAA
0,
. "N
/ 22
1 <
V, A ; vV, A
0 0 --‘\-.._____{ # o o x
A B 1% —
N w0 r
~ oV,2 /2 =f(Dy) 50 ?00 ’M 760 220 00’ mm

With a 30% contracted section of the seat (along arrow A)

Do, mm 60 80 100 150 200 250 300 350
K 2.70 240 220 1.86 1.65 1.50 140 1.30
With full seat section
Do, mm (inches) K (flow along arrow A) K (flow along arrow B)
25 (1 1.80 1.70
32 (1%) 2.00 1.60
40 (1%4) 1.70 1.60
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Modified Moody Diagram(average surface uniformity)
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