tHEE T RXKFER
¥39% F 3 J. University of Shanghai for Science and Technology Vol.39 No.3 2017

XEHS:1007-6735(2017)03 - 0217 - 06 DOI:10.13255/j. cnki. jusst. 2017.03.003

T OpenFOAM 1) FEHI & Wik 3h
B RBIBHERR

koo, LR

(1. LfH TR G865 8 ) TR 2B, i 2000935
2. RigHL TR BTSN ) TR 2 A 8l 5 A A E S SR =, 11 200093)

W AT IT R FRAR ) 5 A4+ OpenFOAM R ) 8 i 20 -5 PR 40 32 75 ik g 38 A M 41 F
& 1R R Eh . 2 A 4 mapped, cyclicAMI, cyclic fan i f- 444 T 7 FALAE I, sTAR 34T 5] 6
LA Fa B AR BRAT N LE R KA 3 A AR AR R E T RAABE AT ) 093k 5 A 3G 5 #f
M7t 4, £ F mapped F= cyclicAMI 32 R &4 F 64 AL A E F 3, B L5 AT h & £ 34F; R A
mapped 58 4 47 2| 5 AT REAE 609 A1 3% R A cyclic fan 2 e M R Bk 2 A AR K
89 B ) 46 B R cyclicAMI 3 43 21 69 5 A 048 4 0. & F 3k, 3R4F T mapped %44 T, A4
EE R xT i A AR M BT R R I ML AR e PSR B A4 3 e, ik 649 MR B R iR AR 5
Jo AL T A 3 R B R AG FE e % A SR B A X ik JE 693t SLM L BB ML ET 12 8 M ASSC R R
A 16 A EAR AFEEHRFRES T3 E.

KR : FARS; A REAE; R eHAD; A RK A F; OpenFOAM
hESES: 0351 AR A

Implementation of Boundary Conditions for Periodic
Pipe Flow Based on OpenFOAM

ZHANG Peng'*,  FAN Fengxian'+*
(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology » Shanghai 200093 , China ;
2. Shanghai Key Laboratory of Multiphase Flow and Heat Transfer in Power Engineering

University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: In order to explore the applicability of different implementation methods for periodic
boundary conditions involved in the open-source computational fluid dynamics software, by the
name of OpenFOAM, numerical simulations on the Poiseuille flow in a circular pipe were
performed, using mapped, cyclicAMI and cyclic fan boundary conditions, respectively. The
numerically obtained velocity and pressure profiles were analyzed. The results show that the
velocity profiles obtained under the three boundary conditions are in agreement with the analytical

solution. Specifically, the results under the mapped and cyclicAMI boundary conditions, which are
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very close to each other, agree better with the analytical solution. The pressure profile obtained

under the mapped boundary condition is in good agreement with the analytical solution, whereas

there are large pressure gradients at the inlet and outlet of the simulation domain when the cyclic

fan boundary condition is adopted. Moreover, the pressure along the pipe axis is always zero under

the cyclicAMI boundary condition. On this basis, the sensitivity of the numerical simulation results

to the computational cell was examined. It is found that as the cell number along the pipe diameter

increases, the computational accuracy of the velocity increases rapidly and then becomes stable. The

increase of the number of boundary layers can effectively improve the computational accuracy of

the velocity near the wall. Furthermore, more than 16 cells along the diameter and not less than 3

boundary layers are necessary for numerical simulations.

Keywords: pipe flow; periodic boundary condition ; Poiseuille flow; computational fluid

dynamics (CFD); OpenFOAM
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