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Dividing sharp-edged junction
Circular Cross-Section
(MILLER)

Model description:

This model of component calculates the minor head loss (pressure drop) generated by
the flow in a dividing sharp-edged 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 lateral branch (m?):

2
A gD
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Cross-sectional area of the common branch and the straight branch (m?):
D
4

A, =rx

Volume flow rate in the common branch (m?/s):

Q3 = Ql + Qz
Mean velocity in the lateral branch (m/s):
02
A
Mean velocity in the straight branch (m/s):
0%
Ay

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



http://www.hydraucalc.com/

Mass flow rate in the lateral branch (kg/s):
Gl = Q1 P

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

Mass flow rate in the common branch (kg/s):
G, =Q;-p

Reynolds number in the lateral branch:

_U1'D1
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Re,

Reynolds number in the straight branch:

_U;-D,
1 %4

Re,

Reynolds number in the common branch:

_U3'D3
1%

Re,

Pressure loss coefficient of the lateral branch (based on mean velocity in the common
branch):
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Qs Q:
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B Angle 0 = 45°
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% A ([1] figure 13.19+)




Dividing sharp-edged junction - branch angle 45°
Coefficient of local resistance (K31)
MILLER - Figure 13.19+ (Re = 1e6)

A1/A3

B Angle 6 = 60°
133
Q A ([1] figure 13.20+)

Dividing sharp-edged junction - branch angle 60°
Coefficient of local resistance (K31)
MILLER - Figure 13.20+ (Re = 1e6)

A1/IA3

B Angle 0 = 90°
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% A ([1] figure 13.21+)




Dividing sharp-edged junction - branch angle 90°
Coefficient of local resistance (K31)
MILLER - Figure 13.21+ (Re = 1e6)
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B Angle 0 = 120°
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([1] figure 13.22)

Dividing sharp-edged junction - branch angle 120°
Coefficient of local resistance (K31)
MILLER - Figure 13.22 (Re = 1e6)
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For any angles between 45 ° and 120 °, the coefficient Ks: is obtained by linear
interpolation between the values of K31 calculated at 45 °, 60 °, 90 ° and 120 °.

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

AQ:

B Angle 0 = 45° - 90°
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([1] figure 13.23)

Dividing sharp-edged junction
Coefficient of local resistance (K32)
MILLER - Figure 13.23 (Re = 1e6)

Pressure loss in the lateral branch (Pa):

APSl = K31 )

p'U32

([1] equation 13.3)

Pressure loss in the straight branch (Pa):

APy, =Ky, -

p'U32

([1] equation 13.4)

Head loss of fluid in the lateral branch (m):

. U32

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

U,




Hydraulic power loss in the lateral branch (W):

Wh31 = APSl : Ql

Hydraulic power loss in the straight branch (W):

thz = Apsz 'Qz

Symbols, Definitions, SI Units:

Validity range:

D1
D3
A1
As
Q1
Us
Q2
U2
Qs
Us
61
G2
G3
Re;
Re>
Res

K31
Ks2

AP31
AP32
AH31
AH32
Whs3;
Whsz

p
\Y

g

Diameter of the lateral branch (m)

Diameter of the common branch and the straight branch (m)
Cross-sectional area of the lateral branch (m?)

Cross-sectional area of the common branch and the straight branch (m?)
Volume flow rate in the lateral branch (m?/s)

Mean velocity in the lateral 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 common branch (m3/s)

Mean velocity in the common branch (m/s)

Mass flow rate in the lateral branch (kg/s)

Mass flow rate in the straight branch (kg/s)

Mass flow rate in the common branch (kg/s)

Reynolds number in the lateral branch ()

Reynolds number in the straight branch ()

Reynolds number in the common branch ()

Angle of the lateral branch (m)

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

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

Pressure loss in the lateral branch (Pa)

Pressure loss in the straight branch (Pa)

Head loss of fluid in the lateral branch (m)

Head loss of fluid in the straight branch (m)

Hydraulic power loss in the lateral branch (W)

Hydraulic power loss in the straight branch (W)

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

turbulent flow regime (Res > 10°)

angle of the lateral branch:
between 45° and 120° for the pressure loss coefficient "Ks1"
between 45° and 90° for the pressure loss coefficient "Ks2"



e cross-sections area ratio Ai/A3>0.1

note: for cross-sections area ratios Ai/Aslower than 0.1 the pressure loss
coefficients "Ks1" and "Ks2" are extrapolated

Example of application:
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Fluid characteristics Geometrical characteristics

Fluid : | Water @ 1 atm [HC] v Help Info Calculate
Ref.: IAPWS IF97
Pressure : P 1.013 bar 0.0703 .

49910kgfs G2

5.9892kgfs G3
0.00680 m3fs 03

-

m
1.546 mfs
Density : p 998,2061 kg/m? : i (Turbulent) (Turbulent)
Dynamic Viscosity @ L 0.0010015% M.sfm2
Kinematic Viscosity : v 1.00340E-06 m3fs Straight passage
) pressure loss
(® Density O pyn. visc. (O Kin. Visc. Side brarﬂi;pressure ; APa2 bar
g " AP bar N 0.9982kgfs i AHe -0.0031moffuid
AH 0.1213 m of fluid \'\. Q1
1000 i m3fs
Ul 0.685mfs
(Turbulent)
90
:E- Complementary results
‘_g‘ Designation Symbol Value Unit
'_:;' o0 Side branch cross-section area Al 0.001458963 m?
é Straight passage cross-section area A2 0.0038381508 m2
amn Common channel cross-section area A3 0.003381508 m?
Cross-sections area ratio 'Side branch / Common channel AlfA3 0.3758754
m Flow rate ratio 'Side branch / Common channel' Q1/Q3 0. 1666667
m 980 Side branch Reynolds number Rel 29441.51
Straight passage Reynolds number Re2 90251
Common channel Reynolds number Re3 108301.2
950 HEUU SN, SO pouss. s POt A @ Side branch pressure loss coefficent (based on U3) K31 0.9957232
10 20 30 40 50 60 70 BO @0 100 | Straight passage pressure loss coefficient (based on U3) K32 -0.0254971
[ logy Temperature [*C) |2 Side branch hydraulic power loss Wwhi 1.187491 w
Straight passage hydraulic power loss Wh2 -0,1520382 W
o
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