
 

 

 

ش
عا

رت
و ا

ت 
و

ص
ي 

ج
وي

تر
ي 

م
عل

ة 
ري

ش
ن

 
 /

م
و

 د
ل

سا
 

 /
م

ار
ه

چ
ة 

ار
م

ش
 

 /
29

31
 

...
...

...
...

...
...

...
...

...
...

..
 2

 

m
ec

h
_

m
a

g
@

y
a

h
o

o
.c

o
m

 

 

 

 علیزاده عطاررضا علی

استادیار دانشگاه صنعت نفت آبادان 
 دانشکده شهید تندگویان

 *پور ياحسان ول
 يارشد بازرس يکارشناس يدانشجو

 يفن
 دانشگاه صنعت نفت آبادان

 غلامرضا راشد

استادیار دانشگاه صنعت نفت آبادان 
 شکده شهید تندگویاندان

attar@put.ac.ir ehsanvalipour@yahoo.com g.rashed@put.ac.ir 

  

 

 



 

 

 

ة 
ري

ش
ن

 
ش

عا
رت

و ا
ت 

و
ص

ي 
ج

وي
تر

ي 
م

عل
 

 /
م

دو
ل 

سا
 

 /
م

ار
ه

چ
ة 

ار
م

ش
 

 /
29

3
1

 
...

...
...

...
...

...
...

...
...

...
..

 2
 

m
ec

h
_

m
a

g
@

y
a

h
o

o
.c

o
m

 

 

 

f

c


c

f

M

TK
c 223

c

KT

M

1X, 2X, 3X, ...



 

 

 

ش
عا

رت
و ا

ت 
و

ص
ي 

ج
وي

تر
ي 

م
عل

ة 
ري

ش
ن

 
 /

م
و

 د
ل

سا
 

 /
م

ار
ه

چ
ة 

ار
م

ش
 

 /
29

31
 

...
...

...
...

...
...

...
...

...
...

..
 2

 

m
ec

h
_

m
a

g
@

y
a

h
o

o
.c

o
m

 

 

 

 

 

A

c


ρ

c

A



 

 

 

ة 
ري

ش
ن

 
ش

عا
رت

و ا
ت 

و
ص

ي 
ج

وي
تر

ي 
م

عل
 

 /
م

دو
ل 

سا
 

 /
م

ار
ه

چ
ة 

ار
م

ش
 

 /
29

3
1

 
...

...
...

...
...

...
...

...
...

...
..

 2
 

m
ec

h
_

m
a

g
@

y
a

h
o

o
.c

o
m

 

 

 

  

  

 

 

 









 

22

0
2

1

2

1

2

1
ikkp 

i

k



 

 

 

ش
عا

رت
و ا

ت 
و

ص
ي 

ج
وي

تر
ي 

م
عل

ة 
ري

ش
ن

 
 /

م
و

 د
ل

سا
 

 /
م

ار
ه

چ
ة 

ار
م

ش
 

 /
29

31
 

...
...

...
...

...
...

...
...

...
...

..
 2

 

m
ec

h
_

m
a

g
@

y
a

h
o

o
.c

o
m

 

 

 

mnfff 8.0mnfff 8.0

NPS10NPS100

NPS5NPS50

fmnfNPS

L

cn
FANF

2


L

cn
FANF

4

)12( 


cL

n

1X & 2X



 

 

 

ة 
ري

ش
ن

 
ش

عا
رت

و ا
ت 

و
ص

ي 
ج

وي
تر

ي 
م

عل
 

 /
م

دو
ل 

سا
 

 /
م

ار
ه

چ
ة 

ار
م

ش
 

 /
29

3
1

 
...

...
...

...
...

...
...

...
...

...
..

 2
 

m
ec

h
_

m
a

g
@

y
a

h
o

o
.c

o
m

 

 

 



 

 

 

ش
عا

رت
و ا

ت 
و

ص
ي 

ج
وي

تر
ي 

م
عل

ة 
ري

ش
ن

 
 /

م
و

 د
ل

سا
 

 /
م

ار
ه

چ
ة 

ار
م

ش
 

 /
29

31
 

...
...

...
...

...
...

...
...

...
...

..
 2

 

m
ec

h
_

m
a

g
@

y
a

h
o

o
.c

o
m

 

 

 

  

 

 
















21

11

2 VVL

Ac
fH



Hoffcut ff 2

fcut-offcA

 V1V2

L

dLL 6.0



 

 

 

ة 
ري

ش
ن

 
ش

عا
رت

و ا
ت 

و
ص

ي 
ج

وي
تر

ي 
م

عل
 

 /
م

دو
ل 

سا
 

 /
م

ار
ه

چ
ة 

ار
م

ش
 

 /
29

3
1

 
...

...
...

...
...

...
...

...
...

...
..

 2
 

m
ec

h
_

m
a

g
@

y
a

h
o

o
.c

o
m

 

 

 

Ld

 

4

1

1.8 









M

TK
PDV s

s
















K

s
d

R

V
V

1
6.1

303.0, mVV ds 

Vs

VdK 

Ts PD

R

abpkpk P
A

P 
100



 

 

 

ش
عا

رت
و ا

ت 
و

ص
ي 

ج
وي

تر
ي 

م
عل

ة 
ري

ش
ن

 
 /

م
و

 د
ل

سا
 

 /
م

ار
ه

چ
ة 

ار
م

ش
 

 /
29

31
 

...
...

...
...

...
...

...
...

...
...

..
 2

 

m
ec

h
_

m
a

g
@

y
a

h
o

o
.c

o
m

 

 

 

 3

2

100

1.4
abpkpk PP 

Pf
















fIab

f
nDP

c
P

160000

350

Pab

A73R

R

DIf

n=1, 2, 3, …

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

ة 
ري

ش
ن

 
ش

عا
رت

و ا
ت 

و
ص

ي 
ج

وي
تر

ي 
م

عل
 

 /
م

دو
ل 

سا
 

 /
م

ار
ه

چ
ة 

ار
م

ش
 

 /
29

3
1

 
...

...
...

...
...

...
...

...
...

...
..

 2
 

m
ec

h
_

m
a

g
@

y
a

h
o

o
.c

o
m

 

 

 

[1] Ludwig, Ernest E. Applied Process Design for Chemical and Petrochemical Plants, Volume 3, 3
rd

 

Edition, 1999, chapter 13, p. 598. 

[2] ISO 13703: 2000, “Design and installation of piping systems on offshore production platforms”, p. 

14, 19. 

[3] Howes, Brian C. “Guidelines in Pulsation Studies for Reciprocating Compressors.” 4
th
 

International Pipeline Conference, September 29 - October 3, 2002, Calgary, Canada, p. 6. 

 

[5] Greenfield, Shelley D. Introduction to vibration and pulsation, 2003, p. 28. 

[6] Sun, Gordon Q. “Effect of Dynamic Pressure Drop on Compressor Performance”, 24
th
 Gas 

Machinery Conference, October 6-8, 2008 Albuquerque, New Mexico. 

[7] API Standard 618, “Reciprocating Compressors for Petroleum”, Chemical, and Gas Industry 

Services, 5
th
 Edition, December 2007. 

[8] Tison, James D. Which pulsation and vibration control philosophy should you use?, 2003, p. 

186,189. 

[9] Almasi, Amin. “Design for Reciprocating Compressor.” Pulsation Suppression Devices, p. 5. 

[10] Sackney, N. Pulsation and Vibration Control in Small Reciprocating Compressors, 1999, p. 10. 

[11] Tweten, Dennis. “The Physics of Pulsations”, 24
th
 Gas Machinery Conference, October 6-8, 2008 

Albuquerque, New Mexico, p. 3-4. 

[12] ISO-10816-6 Standard, “Mechanical vibration-evaluation of machine vibration”, 1995. 

[13] McKee, Robert, E. Boerman. Acoustics in Pumping Systems, p. 3-4 
 

                                                           
1. pressure pulsation 

2. flow metering 

3. manifold 

4. pulsation study 

5. API 618 

6. double-acting 

7. peak to peak 

8. fast Fourier transformation (FFT) analyzer 

9. condition monitoring (CM) 

10. oscilloscope 

11. explosion proof 

12. amplification or attenuation 

13. acoustic impedance 

14. hoop stress 

15. volumetric efficiency 

16. added pressure drop 

17. static and dynamic 

18. non-custody 

                                                                                    
19. custody 

20. pulsation induced vibration 

21. shaking forces or unbalanced forces 

22. ground supported 

23. rack supported 

24. acoustical resonance 

25. acoustical natural frequency 

26. standing wave 

27. harmonic resonance 

28. separation margin 

29. MNF 

30. Solidworks 
®
 

31. CATIA 
®
 

32. modal analysis 

33. ANSYS 
®
 

34. distance piece 

35. ISO-10816-6 

36. computational fluid dynamics (CFD) 
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37. finite difference 

38. continuum 

39. Navier-Stokes 

40. turbulence 

41. FLUENT 
®
 

42. frequency domain 

43. time domain 

44. resistive pulsation control 

45. orifice and reducer 

46. reactive pulsation control 

47. surge drum 

48. Helmholtz 

49. cut-off frequency 

50. band pass frequency 

51. Choke 

52. stiffness 

53. design approach 1 (DA1) 

54. side branch suppressor 


