338-330 yoye 11 o leuis (16 6,93 (1395 (yate ()30 Sl (i dlxo

kg3 rale dsliale =

= —

OV Jw Sl  wiigo = 5
Yany

mme.modares.ac.ir Wt

N Gwur Ly Sl g cCawYlglug dgd 50 oilw 9 Jlw (s il c:!;l Azt ko
JES s 5o (9
3luel S Ls yuls (2 gaaal saal Lol e Glaas yS sola

39,0l Dgynls xio sl ¢l jes (awdine (5S> gl -1

39,0l g,mld o oS ¢l jes awdige luiily =2

U595 el (s i (xRl ¢yl yos wdine )boliwl =3
a.ahmadi@shahroodutac.ir 3619995161 i, sgsie g,mls *
LRVCS Ao coleYb!

o sl s ojlmJlw 5,00 Sl 535 s b ulS ) ejes > SVlsSy A s )3 LIS obys b allie ol 5 JoS iy Ao
1395 527 el

dobdl jd il 00l (a5 Al presd JWEDI o pile 4 oliiwd jelate & Sl (Sle Tl Lwly ol )0 il ouds plul Lus gk Jge 3 1395 .18 3.1
Ao 10 dpdy

Ao (cais g0y 3l o3kl b b 03,5 (M5 g osd o il 059> 4 (loj 059> 3l (sl o¥olao 5 Jluw (byz @Sl & ¥oles 1395 1 24 ol » 4y
o b pas 00,5 ol Sao¥lgSny )3, 1 s ol (ke clojlo 5 (Sgyden (slojpito Sl Jotitio JUES! s 5lo B Ol 4l
izl ) abl e Baiod ol )> il)3 030> ozl (505, Jeols JISEl ©Wolee (sl gy ©Ylao 4y bt 5 Loy JISE RELFRYS
oS cloodls b il 5l ol gl 5 0130,8 Jubw Szl g 2,505 5 oo g S sl el g5 (ool Jio (6l ams (ol St Iguy o)
b 2ol )3 2555y sedate gy sloodls y sllas o )3 by lodd dugliie rdasciio 0ged 1 (siie (Sloj J> ubS (eideon 9 5390 b ol
6 lamdly i Laoea 53 1,35 )15, 63ldnnd 35 Sta¥lsSas gl bl (sl pine oalSislog] St Sy ol 5 leMbl 5z )uji”ﬁj:

ol b ey e ol Rl cla oo g 055 ooy b ogd Ll goloiiin Jio 5l Jols gl 35 clls ol )3 9 0435
o) Cawdy |y dlgd b3 (S (61,38 5,Sdos YU > g sy b Wlgi oo (uilS)3 059 53 Judow sl lial 51 oolail ams o i 3a00

Study of Fluid Structure Interaction in viscoelastic pipe based on a new
extension of Transfer Matrix Method

Hamed Karimian Aliabadi!, Ahmad Ahmadi®", Alireza Keramat®

1- Department of Civil Engineering, Shahrood University of Technology, Shahrood, Iran
2- Department of Civil Engineering, JundiShapoor University of Technology, Dezful, Iran
* P.0.B. 3619995161 Shahrood, Iran, a.ahmadi@shahroodut.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper In this research the transient flow analysis in viscoelastic pipes considering Fluid Structure Interaction
Received 17 July 2016 has been performed utilizing a newly developed formulation of Transfer Matrix Method in frequency
Accepted 09 October 2016 domain. To obtain this extended form of TMM, mathematical processes were accomplished. Time

Available Online 14 November 2016 domain governing equations have been transformed to frequency domain and then a suitable matrix

form of them is used to study transient flow due to sudden valve closure. Obtaining a set of algebraic

ﬁfﬁg;ﬂ? Domain equations instead of inte_gral_ equations and the ability to an_alyze this phenomenon wi_thout the need to
Viscoelastic Pipe solve complex convolution integral, are some of the benefits of the frequency domain tools that have
Transient Flow been applied in this research. To verify the model, initially two cases of rigid and elastic pipe wall have
Transfer Matrix Method been analyzed. Results showed good conformity compared to experimental data and available analytical

Fluid-Structure Interaction solution. Then having a set of reliable experimental data of transient flow in VE pipe, MatLab code was

adopted to the model and here also results were in good agreement with the experimental results.
Moreover, it has been shown that this model will be a suitable tool for parametric analysis and for
determining the critical situations of the system. The results obtained from this research prove that using
frequency domain tools will lead to an effective and precise model for simulating the transient flow
characteristics in VE and also normal transmitting pipelines.
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