Pipe Flow Friction Losses @model

The pressure drop in pipe flow due to fluid friction with pipe walls depends on mass flux density and friction factor
distribution along the pipe.
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l pipe length

jm =mlA=pgqy/A mass flux

m(l) = m = const mass flowrate
9 intake flowrate
20 intake fluid density
d pipe diameter
A=025nd> pipe cross-section area
f=fRe,e) Darcy friction factor
€ inner pipe walls roughness
Re = Im4 Reynolds number
M
u(T, p) dynamic viscosity as function of fluid temperature T and pressure p

The accurate calculations require solving of a self-consistent equation of Pressure Profile in Homogeneous Quasi-
Isothermal Steady-State Pipe Flow @model.

There are few popular practical approximations based on assumption of constant friction factor and linear density-
pressure equation of state.

Approximations

2 L 8 po g f() = fo = const Incompressible fluid
@ appy=- LL_ SR
po 2d xr dd

p(l) = py = const

L f() = fo = const Slightly compressible fluid
3 Ap(L>=—’c’—S-[1—\/1—ﬁn-c’2’ °—]

p()=p*-(1+c*p)

cdpxl


http://nafta.wiki/x/ZgbrAg
http://nafta.wiki/x/tYpyAQ
http://nafta.wiki/x/ZgbrAg
http://nafta.wiki/x/WwbrAg
http://nafta.wiki/x/tYpyAQ
http://nafta.wiki/x/tYpyAQ
http://nafta.wiki/x/B4LjAQ
http://nafta.wiki/x/tYpyAQ
http://nafta.wiki/x/1YX4AQ
http://nafta.wiki/x/AoxyAQ
http://nafta.wiki/x/yohyAQ
http://nafta.wiki/x/w4X4AQ
http://nafta.wiki/x/w4X4AQ
http://nafta.wiki/x/ppFEAg
http://nafta.wiki/x/u5FEAg

(4) Ap(L)=-po -

) f(D) = fo = const Ideal gas
[1 A foL]

d Po
pobo ph="="p
Po

2 1— — G L f(l) = fo = const Gravity dominated fluid density
®) Ann=-2. %. e"‘;ﬁp: 2 ) distribution

p(l) = po - exp(c*p* G 1)
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