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Ball Valve
(IDELCHIK)

Model description:

This model of component calculates the minor head loss (pressure drop) generated by
the flow in a ball valve installed in a straight pipe.

Model formulation:

Cross-sectional area (m?):

2
Forn 2o

Mean velocity (m/s):
Q

w==
F

Mass flow rate (kg/s):
G=Q-p

Reynolds number:

~w-D
Vv

Re

Local resistance coefficient:
B Re > 10* (turbulent flow)
gturb =f (5)

([1] diagram 9-16 curve 1)
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Ball valve
Coefficient of local resistance
IDELCHICK - Diagram 9-16 (Re >= 1E4)
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B Re < 10* (laminar flow)

Stam =Hewm R | 151 figure 14.31)

Laminar loss coefficient relationship to turbulent loss coefficient
MILLER - Figure 14.31 (Re < 1ed)
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Reynolds Number Correction (Re < 10%):

Cre = Clam
¢ turb

Total pressure loss coefficient (based on mean velocity):

m turbulent flow (Re > 10%):
¢ =Cturb




m laminar flow (Re < 10%):

é’:glam

Total pressure loss (Pa):

p-w?

AP =¢ B2

Total head loss of fluid (m):

W2

MH=¢- 5

Hydraulic power loss (W):
Wh=AP -Q

Symbols, Definitions, SI Units:

D Internal diameter (m)

F Cross-sectional area (m?)

Q Volume flow rate (m?/s)

G Mass flow rate (kg/s)

w Mean velocity (m/s)

Re Reynolds number ()

5 Opening angle (°)

Cturb Local resistance coefficient for Re > 10* ()
Clam Local resistance coefficient for Re < 10%()
Cre Reynolds number correction for Re < 10% ()
d Pressure loss coefficient (based on the mean velocity) ()
AP Total pressure loss (Pa)

AH Total head loss of fluid (m)
Wh Hydraulic power loss (W)

p Fluid density (kg/m?*)
Y Fluid kinematic viscosity (m?/s)
g Gravitational acceleration (m/s?)

Validity range:
e any flow regime: laminar and turbulent

note: for laminar flow regime (Re < 10%), the pressure loss coefficient "Cam" is
estimated

Example of application:
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@ Fluid : | Water @ 1atm [HC] ~ ——— Calculate
Ref.: IAPWS IF97 Help
Tewire: 7 [ ]
. Pressure loss L
ressure :
: S| = AP | 8.2819E-06 | bar
AH - 0,0001m of fluid Opening angle
Density : p 998.2061 kg/m? °
Dynamic Viscosity : L 0.00100155  M.sfm2 h 3
Kinematic Viecosity : 1.00340E-06 m2s G 4.9510kafs
Q
(®) Density (O pyn. visc, () Kin. Visc, ms
1010 C—
| I 1.288 m/fs
1000 (Turbulent)
W
(o=
? Complementary results
E‘ Designation Symbol Value Unit
. 9480
'_:;' Pipe cross-section area F 0.003831508 m2
DS Reynolds number Re 90251
a0 @ Coefficent of local resistance (Diagram 9-16) Cturh 0.0009999939
Pressure loss coeffident (based on the mean valve velodty) g 0.0009999995
Hydraulic power loss Wh 0.004140942 W
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