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Miter Bend
Rectangular Cross-Section
(MILLER)

Model description:
This model of component calculates the head loss (pressure drop) of a miter bend whose
cross-section is rectangular and constant. In addition, the flow is assumed fully

developed and stabilized upstream of the bend.

An option allows to take into account the effect of the straight length at the exit of
the bend.

Model formulation:

Hydraulic diameter (m):
2:b-W
"~ b+W

Cross-section area (m?):

A=b-W|

Mean velocity (m/s):

U:Q

A

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

Reynolds number:
_uU.-D
\4

Re

Basic resistance coefficient:



http://www.hydraucalc.com/

([1] figure 9.9)

Miter bend with rectangular cross-section
Coefficient of local resistance (Kb")
MILLER - Figure 9.9 (Re = 1e6)
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Reynolds number correction factor:

Co = Ky
Re — *
K, —0.2C',.+0.2 _
2 e " ([1] equation 9.2)
with:
C'..=f(Re
e =f(Re) ([1] figure 9.3 with r/d=1)
Miter bend
Reynolds number correction factor (CRe')
MILLER - Figure 9.3
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length correction factor (optional):



([1] figure 9.4)

Miter bend with rectangular cross-section
Outlet pipe length correction (Co)
MILLER - Figure 9.4
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If this option is not activated, the factor Co is equal to unity.

Darcy friction factor:

f :f(Re,Kj
D

See Straight Pipe - Rectanqular Cross-Section and Roughness Walls (MILLER)

Darcy Friction Factor
Circular cross-section pipes
MILLER - Roughness walls
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Roughness correction factor:
W 0y < 45:
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f

__ ‘rough
C, =

fsmooth ([1] equq'l‘ion 93)

with:
frought Darcy friction factor for rough pipe at Re
fsmooth: Darcy friction factor for smooth pipe (k = 0) at Re

H O, > 45:
C =1

Corrected loss coefficient:

Kb = Kb* 'CRe 'Co 'Cf

([1] equation 9.4)

Total pressure loss coefficient (based on the mean velocity in the bend):
K =K,

Total pressure loss (Pa):

2
AP =K, -2 U
([1] equation 8.1b)
Total head loss of fluid (m):
2
AH =K, - 2U
9 ([1] equation 8.1a)

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

Straight length of equivalent pressure loss (m):
D

f

rough

with:
frough: Darcy friction factor for rough pipe at Re

Symbols, Definitions, SI Units:

w Cross-section height (m)
b Cross-section width (m)
D Hydraulic diameter (m)
A Cross-section area (m?)
Q Volume flow rate (m3/s)
V) Mean velocity (m/s)

m Mass flow rate (kg/s)
Re Reynolds number ()

Ob Angle of the bend (°)



*

Kb Basic loss coefficient ()

Cre Reynolds number correction factor ()

Lo Length of the straight section downstream of the bend (m)

Co Outlet pipe length correction factor ()

k Absolute roughness of walls (m)

f Darcy friction factor for ()

Ct Roughness correction factor ()

Kb Corrected loss coefficient ()

K Total pressure loss coefficient (based on the mean velocity in the bend)
0

AP Total pressure loss (Pa)

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

Leq Straight length of equivalent pressure loss (m)
p Fluid density (kg/m?*)

% Fluid kinematic viscosity (m?/s)

g Gravitational acceleration (m/s?)

Validity range:
e turbulent flow regime (Re > 10%)
o stabilized flow upstream bend

e curvature angle: O - 120°

Example of application:
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Fluid characteristics Geometrical characteristics
\
== - = gl T 5 (oo |
Ref.: IAPWS IF97
Tenpeatwe: 1 [ @)
i
N s | :
1
i EvAl
1 1
Density : o 993.2061 kafm? i i
Dynamic Viscosity @ L 0.00100155  M.sfm2 : : m
Kinematic Viscosity : v 1.00340E-08 m2fs | i Pressure loss
i |
i o ! 0.005991445
@ pensity O Dyn.vise, () Kin. Visc. i > AP =
! == AH 0.0612 m of fluid
LOJ : “ ° : Option: Outlet pipe length correction factor
i e i [ utiliser la correction de longueur en sortie
1000 m 4.9910kafs ] u ! L - droit
a 1.0mfs ongueur droite : | >=0.7833 [m
. : — ~ (Turbulent)
so |...... 0.1,
E- Complementary results
:§ Designation Symbol Value Unit
T 980
£ Hydraulic diameter D 0.06666667 m
DS Passage cross-section area A 0.005 m2
era L5 Sides ratio Wb 0.5
Passage cross-section area A 0.005 m?
| Basic coeffident (Figure 9.9) kb= 1.1173
80 Reynolds number Re 66440.97
Q Reynolds number correction factor (Figure 9.3) CRe' 1.386922
Reynolds number correction factor (Equation 9.2) CRe 1.074414
950 A R @Duﬂet tangent correction (Figure 9.4) Co i
10 20 30 40 50 B0 YO BO 00 100 Relative roughness kiD 0.00015
[ logy Temperature [°C) IEI 2 Roughness correction cf 1
Corrected pressure loss coeffident Kb 1.200443
Pressure loss coefficient (based on the mean bend velocity) K 1.200443
m Hydraulic power loss wh 2.995723 w
Straight length of equivalent pressure loss Leg 3.96381 m
I
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