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Y Globe valve
(Manufacturer defined)

Model description:

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

The valve characteristics are defined by valves manufacturers. The pressure drop of
the valve is characterized by a flow coefficient "Kv", "Cv" or "Av" at full opening, and a
law of flow coefficient evolution according the valve opening.

Model formulation:

Cross-sectional area (m?):

2
A- . D°
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Mean velocity (m/s):

)

A

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

Reynolds number:

~U-D
v

Re

Evolution of the flow coefficients according to the opening of the valve:

Kv =Kvs - F|owCoef (Valveopening )/ 100
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Cv =Cvs - Fig Coet (Va|veopening )/100

Av = Avs - Flowcoef (Valveopening )/100

Y globe valve
Inherent Flow Characteristics of Valves
Georg Fisher Piping Systems
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Local resistance coefficient (Pa):

B Re > 10* (turbulent flow)
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B Re < 10* (laminar flow)
KIam =f(Kturb’Re)

([2] figure 14.31)



Laminar loss coefficient relationship to turbulent loss coefficient
MILLER - Figure 14.31 (Re < 1e4)
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Corrected flow coefficient in laminar flow (Re < 10%):

Kv
Cre

Kv, =
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Av
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Total pressure loss coefficient (based on mean velocity):
m turbulent flow (Re > 10%):
K =Kurb

m laminar flow (Re < 10%):
K =Kiam

Total pressure loss (Pa):

2
AP =K .2 Y

Total head loss of fluid (m):



2
AH K. 9~
2-9

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

Symbols, Definitions, SI Units:

D Internal diameter (m)

A Cross-sectional area (m?)
Q Volume flow rate (m?/s)
G Mass flow rate (kg/s)

U Mean velocity (m/s)

Re Reynolds number ()

st Opening stroke of the valve (%)

Kvs Fully open flow coefficient (m?/h)
Cvs Fully open flow coefficient (USG/min)

Avs Fully open flow coefficient (m?)

Kv Partial opening flow coefficient (m?*/h)

Cv Partial opening flow coefficient (USG/min)

Av Partial opening flow coefficient (m?)

Kturb Local resistance coefficient for Re > 10* ()

Kiam Local resistance coefficient for Re < 10% ()

Cre Reynolds number correction for Re < 10* ()

Kve Corrected flow coefficient in laminar flow (m3/h)
Cvc Corrected flow coefficient in laminar flow (USG/min)
Avc Corrected flow coefficient in laminar flow (m?)

K Total pressure loss coefficient (based on 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 "Kiam" is
estimated

Example of application:
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Fluid characteristics

Geometrical characteristics

\ i
@ Fluid : | Water @ 1atm [HC] - [VELAN - Y-Pattern globe valve - ASME Class 1690 (NPS 1/4"4) | Calculate
Ref.: IAPWS IF97 7 Help
. o MPS 1/4"-DN 8
emperature :
i
Pressure : P 1013 bar
Pressure loss
AP 256.1575 bar
i . 3
Density : R g AH  2616.7741 m of fluid
Dynamic Viscosity : L 0.00100155  M.sfm2
Kinematic Viscosity @ v 1.00340E-08 m32fs G 4.9910kgfs
(®) Density (O pyn. visc, () Kin. Visc, Q
3
1010 S — . s
157.882 m/s
ey (Turbulent)
u
980
? Complementary results
E‘ Designation Symbol Value Unit
. 9480
'_:;' Pipe cross-section area A 3.166922E-05 m2
§ Reynolds number Re 999156.7
a0 Fully open flow coeffident 'Cvs Cuvs 13
| Flow coefficent 'Cv' (at 100%) cv 13
Coefficient of local resistance Kturb 2.058977
80 Pressure loss coeffident (based on the mean valve velodty) K 2.058977
Hydraulic power loss Wh 128078.8 W
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[ logy Temperature (°C) 22
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