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Combining radiused-edged T-junction
Circular Cross-Section
(Pipe Flow - Guide)

Model description:

This model of component calculates the minor head loss (pressure drop) generated by
the flow in a combining radiused-edged T-junction.

The head loss by friction in the inlet and outlet piping is not taken into account in this
component.

Model formulation:
Cross-sectional area of the common branch (m?):
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Cross-sectional area of the straight branch (m?):
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Cross-sectional area of the side branch (m?):
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Volume flow rate in the common branch (m?*/s):
Ql = Qz +Q3

Mean velocity in the common branch (m/s):

v
A

Mean velocity in the straight branch (m/s):
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Mean velocity in the side branch (m/s):
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Mass flow rate in the common branch (kg/s):
W, = Ql " Prm

Mass flow rate in the straight branch (kg/s):
W, =Q, - oy

Mass flow rate in the side branch (kg/s):
W3 = Q3 ’ /Om

Reynolds number in the common branch:
V1'd2
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Reynolds number in the straight branch:
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NRe, =

Reynolds number in the side branch:
V,-d,
v

NRe, =

Coefficient Cm:
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([1] equation 16.23)



Combining radiused-edged T-junction

Coefficient CM
Pipe Flow - Guide (2012) - Equation 16.23
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Coefficient Cxc:
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: : S ([1] equation 16.24)

Combining radiused-edged T-junction
Coefficient Cxc
Pipe Flow - Guide (2012) - Equation 16.24
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Coefficient Cyc:
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([1] equation §16.2.2)



Dividing radiused-edged T-junction

Coefficient Cyc
Pipe Flow - Guide (2012) - Equation § 16.2.2
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Pressure loss coefficient of the straight branch:

A; A,
Q. Q:

As Qs

Coefficient based on mean velocity in the common branch:
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Combining radiused-edged T-junction
Coefficient of local resistance
Pipe Flow - Guide (2012) - Equation 16.22
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Coefficient based on mean velocity in the straight branch:
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Combining radiused-edged T-junction
Coefficient of local resistance
Pipe Flow - Guide (2012) - Equation 16.25
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Pressure loss coefficient of the side branch:

A: A,
Q- Q:

As Qs

([1] equation 16.25)

Coefficient based on mean velocity in the common branch:
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Combining radiused-edged T-junction
Coefficient of local resistance (r/d3 = 0.1)
Pipe Flow - Guide (2012) - Equation 16.30
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Combining radiused-edged T-junction
Coefficient of local resistance (w3/w1 = 0.50)
Pipe Flow - Guide (2012) - Equation 16.30
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([1] Equation 16.30 with r/d3

([1] Equation 16.30 with



Combining radiused-edged T-junction
Coefficient of local resistance (d3/d1 = 0.50)
Pipe Flow - Guide (2012) - Equation 16.30
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Coefficient based on mean velocity in the straight branch:

([1] Equation 16.30 with
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Combining radiused-edged T-junction
Coefficient of local resistance (r/d3 = 0.1)
Pipe Flow - Guide (2012) - Equation 16.31
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Pressure loss in the straight branch (Pa):
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Pressure loss in the side branch (Pa):
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Head loss of fluid in the straight branch (m):

Hydraulic power loss in the straight branch (W):

Wh21 = AI:)21 'Qz

Hydraulic power loss in the side branch (W):

Wh31 = AF:‘31 'Q3

Symbols, Definitions, SI Units:

dz

ds

A1

Az
As
Q1

Vi
Q2
Ve
Qs
Vs

w1

w2

w3
NRe;
NRe:
NRe3

Cm
CxC

Ka11

K3

Diameter of the straight and side branches (m)
Diameter of the side branch (m)

Cross-sectional area of the common branch (m?)
Cross-sectional area of the straight branch (m?)
Cross-sectional area of the side branch (m?)
Volume flow rate in the common branch (m?/s)
Mean velocity in the common branch (m/s)
Volume flow rate in the straight branch (m?/s)
Mean velocity in the straight branch (m/s)
Volume flow rate in the side branch (m?/s)
Mean velocity in the side branch (m/s)

Mass flow rate in the common branch (kg/s)
Mass flow rate in the straight branch (kg/s)
Mass flow rate in the side branch (kg/s)
Reynolds number in the common branch ()
Reynolds number in the straight branch ()
Reynolds number in the side branch ()

Rounded radius (m)

Coefficient ()

Coefficient ()

Coefficient ()

Pressure loss coefficient of the straight branch (based on mean velocity
in the common branch) ()

Pressure loss coefficient of the side branch (based on mean velocity in
the common branch) ()



Ka12 Pressure loss coefficient of the straight branch (based on mean velocity
in the straight branch) ()

K313 Pressure loss coefficient of the side branch (based on mean velocity in
the side branch) ()

AP21 Pressure loss in the straight branch (Pa)

AP31 Pressure loss in the side branch (Pa)

AH21 Head loss of fluid in the straight branch (m)

AH3y Head loss of fluid in the side branch (m)

Wh21  Hydraulic power loss in the straight branch (W)

Wh31  Hydraulic power loss in the side branch (W)

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

Validity range:

e turbulent flow regime (NRe: > 10%)

e diameter of common branch lower than or equal to diameter of right and straight
branches (ds < d2)

e rounding ratio lower than or equal to 0.4 (r/d3 < 0.4)

Example of application:

1ly HydrauCalc 2019b - [Combining radiused-edged T-junction - Pipe Flow - Guide (2012]] — =
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Fluid characteristics Geometrical characteristics 00022675 +
\ i | 0.002257547
Ref.: IAPWS IFS7 w2 49910kafs -,
Pressure : 013 . m3s T : " A1 Q._l__U'UUGU mHE
P L0135 bar NN S
v2  1.283mfs V1 1.546 mjs
Density : p 998.2061 kg/m3 (Turbulent) (Turbulent)
Dynamic Viscosity @ L 0.0010015% M.s/m?
Kinematic Viscosity : v 1.00340E-06 m3fs
Side branch pressure
(® Density O Dyn. Vise. () Kin. Visc, loss
P . i AP | 0.003753633 | bar
Lﬂ_\ﬂJ | ; w3 0.9%82kgls A . AHze -0.0384m of fluid
- o3[ ooor | /A osssmps
1000 m3fs & (Turbulent)
qﬁ' _6 seo Lol NG
- -E N D N Complementary results
g I - - Designation Value Unit
E_S] :;‘ e R A Common channel cross-section area 0.003881508 m?
d DE : | : : : : : I Straight passage cross-section area 0.0038381508 m2
470 Eeedlccbecdecdeocd co e e ch Side branch cross-section area 0.001458963 m?
Flow rate ratio 'Side branch / Common channel' 0. 1666667
F\ Flow rate ratio 'Straight passage / Common channel’ 0.8333333
\Ow 80 Common channel Reynolds number 108301.2
I Straight passage Reynolds number 90251
Side branch Reynolds number 2944151
950 Al F i 8. .8 8. .1f Relative radius of the round 0.1
10020 30 40 S0 60 TO B0 80 100 Diameters ratio 'Side branch / Common channel’ 0.6130858
[ logy Temperature {*C) ]S 5 Local resistance coeffident of straight branch (Equ 16.22) 0.1901351
B @ Local resistance coeffident of side branch (Equ 16.30) -0.315249
Straight passage pressure loss coeffident (based on wi) 0.1901361
mam Side branch pressure loss coefficent (based on w1} -0.315249
Straight passage hydraulic power loss 1.133774 W
i Side branch hydraulic power loss -0.3759633 W
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