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water hammer
characteristic equations
second viscosity

power plants

penstock

tunnel

surge tank

simple surge tank

9. restricted surge tank
10. differential surge tank
11. impulse-response

12. MATLAB

13. finite element

14. finite difference

15. characteristic method
16. finite difference method
17. governor

0N OO W

(References) @L;..o

1. Kardan, N., Hassanzadeh, Y. and Zamanian, J. “A study
on controlling methods of maximum and minimum pres-
sures resulting from water hammer phenomenon in high
pressure pumping stations”, Journal of Water and Soil,

27(1), pp. 134-121 (2015).

2. Parmakian, J., Waterhammer Analysis, Dover Publica-
tions Inc. (1963).

3. Streeter, V.L. and Wylie, E.B., Hydraulic Transtents, Mc
Graw-Hill Book Co., New York (1967).

4. Martin, C.S. “Status of fluid transients in Western Eu-
rope and the United Kingdom”, Report on Laboratory
Visits by Freeman Scholar, Journal of Fluids Engineer-
ing, 95(2), pp. 301-318 (1973).

O\

o 5l g e & ol gy bas s Sy et Jlas olbls

ol o3l

& pSizs F

bl sl e 53 Sese i3 oo pgd Bl 53 ol Skt s
R L B g R )
&y 2 S & bl J5S et ST 50l wy bs G oo
Jd 4> 3,90 )JI)A ] 0 I J|.>ASJ'5_) (;Lou:) oslw J:S/C)A P
e D53 Ol Sheks ) b s Gloa G 308 (gluan
e B Cumbge i 5 £ G 2 e gl oibe gl 5 phis o
Shl ot ol & 0ls b iloans ool 5l Jols LASC'L:‘ ol dlg bax s

S

[

Tullis, J.P., Streeter, V.L. and Wylie, E.B. “Waterham-
mer analysis with air release”, In: Proceedings of the 2ed
International Conference on Pressure Surges, BHRA,

London, UK, pp. 35-47 (1976).

6. Shimada, M. and Okushima, S. “New numerical model
and technique for waterhammer”, Journal of Hydraulic

Engineering, ASCE, 110(6), pp. 736-748 (1984).

7. Larock, B.E., Jeppson, R.W. and Watters, G.Z., Hy-
draulics of Pipeline Systems, CRC Press, New York
(2000).

8. Pezzinga, G. “Second viscosity in transient cavitating
pipe flows”, Journal of Hydraulic Research, 41(6), pp.
656-665 (2003).

9. Sirvole, k. “ITransiant analysis in pipe networks”, M.S.
Thesis, Virginia Polytechnic Institute and State Univer-
sity, Blacksburg, Virginia (2007).

10. Hariri Asli, K., Nagiyev, F.B., Haghi, A.K. and Aliyev,
S.A. “Waterhammer and fluid condition”, 1st Festival
on Water and Wase Water Research and Technology,
Tehran, Iran (2009).

11. Mansouri, B., Salmasi, F. and Oghati, B. “Sensitivity
analysis for waterhammer problem in pipelines”, Iran-

1ca Journal of Energy & Environment, 5(2), pp. 124-131
(2013).

12. Moharrami, H., Salehi Neyshabouri, A.A. and Foroughi,
A. “Optimal design of differential surge tanks”, Jour-
nal of Iran-Water Resources Research, 4(1), pp. 59-69
(2003).

13. Saghi, H., Nasirian, A. and Faghfour-e Maghrebi, M.
“Comparision the design parameters of simple and dif-

ferential surge tanks”, 8th Iranian Hydraulic Conference,
Tehran University, Tehran, Iran (Dec. 14-16 2007).

14. Talebzadeh, Gh.R., Nasseri, M. and Asghari, K. “Evo-

lutionary optimization for the number and capacity of



15.

16.

17.

18.

19.

surge tanks and pipeline diameters in a transmission
line”, Journal of Water and Wastewater, 59, pp. 29-38
(2005).

Saghi, H. and Faghfour-e Maghrebi, M. “Controlling the
pressure wave in water transmission line by simple surge
tanks”, 2th National Conference on dam and hydropower
(NCDH), Tehran, Iran (2008).

Azhdary Moghaddam, M. “Analysis and design of simple
surge tank”, IJE Transaction A: Basics, 17(4), pp. 339-
345 (2004).

Afshar, M.H. and Rohani, M. “Application of genetic al-
gorithm in optimal design of surge tank in pipeline sys-
tem”, 8th wnternational Congress on Ciwil Engineering,
Shiraz University, Shiraz, Iran (May 11-13 2009).

Kim, S.H. “Design of surge tank for water supply sys-
tems using the impulse response method with the GA
algorithm”, Journal of Mechanical Science and Technol-
09y, 24(2), pp. 629-636 (2011).

Nabi, Gh., Rehman, H.U., Kashif, M. and Tariq, M. “Hy-

draulic transient analysis of surge tanks: Case study of

20.

21.

22.

23.

24.

satpara and golen gol hydropower projects in Pakistan”,
Pakistan Journal of Engineering and Applied Science, 8,
pp. 34-48 (2011).

Amaral, L., Berreksi, A. and Abdoune, K. “Computation
of mass oscillations in a surge tank by finite element tech-
nique”, LARHYSS Journal, 15(1), pp. 139-149 (2013).

Ramadan, A. and Mustafa, H. “Surge tank design con-
siderations for controlling waterhammer effects at hydro-
electric power plants”, University Bulletin, 3(15), pp.
147-160 (2013).

Iliev, V., Popovski, P. and Markov, Z. “Transient phe-
nomena analysis in hydroelectric power plants at off-
design operating conditions”, International Journal of
Engineering Research and Applications (IJERA), 2(6),
pp. 1480-1488 (2012).

Chaudhry, M.H., Applied Hydraulic Transients, Van
Nostrand, 521 p. (1987).

Ashofteh, J., Applied Hydraulic Transients, Water Ham-
mer, Cobra Companies, Tehran (1989).

oy

»

[C¥l

> Shes

esbe Sese (5l





