?T"?d‘j.:i)w‘f,.:é,ojw‘]b @'L@JJ&@@}@}JKUL;@,;

X i _SiasT Sl o 3 oolinul b dgf 09955 sloclis 4asT o > alae

. M

dl.i,ﬂx}xﬁﬂ.);:?:ﬁ 6},‘,_'9\.)\,@9:

Ol o oo oy e ste Gllsiy s Sl it 8= (5l ) O o ot Jloled 2ddT Ol 2 Bl sy 5o O
(SA) e, LIF oy Vel (shisles S duto (BL) Ko sb o sl (6 pum Jo Jiis s g0  Saiil (glodlo .34, o (g ilotonss azis]
Cobli s LS i 5 Ol i dallan cints il o ho6mV o s s pY Sl e L6 te -0 ot
e bl o s so Ct g Gl 3 o U o SHidT o) Gl A wailed o A it e 0 55 (sla s
S ot S st 250 Loy b (Sl ool OT I 5 pas et 2 s Sled sl Sl s g7 ) o lid oo ok
S (S slaals S il 5 Seidl iladte) (s34 5 oot ol b SediT slodto I fools ol o ploj[ iy shitan
Lo b oglio s bl & 30l o (eSS (sildbo I ol ultd pllo C I DL b ol 0k S g Lo Oliies

-

b ollei (BL Jlo jma0) labo il s ol o i w/’cwb jaﬁi’mfﬁ b (Gdmaw) S slahs S (gl
e g s O Sed il Com il g sl e (5 it st ot 57 el s o DL a Sl sl b
ol ladte plo 4 G k-e-v’

Saasl Jae 53, i Gl e b loks sl 0L > (SOl (sBvolg

Accelerated Turbulent Pipe Flow Study using Various Turbulence Models

M. Afsari M. Malek-Jafarian

Abstract In this paper, linear accelerated turbulent pipe flow has been simulated at various Reynolds
numbers using five common turbulence models. The models considered are the Baldwin-Lomax algebraic
model, the Spalart-Allmaras one-equation model, the x-¢ model with wall correction of Lam and
Bremhorst, the k- model and the k-¢-v2 model. The goal is to evaluate the performance and precision of
these models for prediction of the wall shear stress, Reynolds stress, turbulence viscosity, delay time in
response and mean velocity. Factors such as changes in pipe diameter, fluid type, initial Reynolds
number of acceleration and rate of acceleration and its effect on the above parameters has examined
carefully. In order to verify the results, the experimental and numerical results (turbulence modeling and
Large Eddy Simulation) of other researchers have been compared with the present results. The results
show the desired accuracy of the one-dimensional modeling of accelerated turbulent pipe flow in
comparison with Large Eddy Simulation results (three-dimensional). The response of delay time,
simulated by the models (except BL model) shows relatively good agreement with experimental data.
Comparing the distribution of mean velocity, turbulent kinetic energy and turbulent viscosity shows k-e-v°
model leads to a better accuracy compared with the other models.

Key Words Accelerated turbulent flow; Delay time; Turbulence shear stress; Turbulence model.
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