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> New time step
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> New time step
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T=0.375s

T=0.3s

T=0.225s

T=0.15s

T=0.075s

Velocity
Contour 1

7 0,043
0.039
0.035
0.030
0.026
0.022
0.017
0.013
0.009
0.004

0.000
[m s*-1]

elocity
Contour 1

T 0.051
0.046
0.041
0.036
0.031
0.026
0.020
0.015
0.010
0,005

0.000
[m s*-1]

Velocity
Contour 1

0.087
0.078
0.069
0.061
0.052
0.043
0.035
0.026
0.017
0.009

0.000
[m s%-1]

Velocity
Contour 1

0.193
0174
0.154
0135
0.116
0.097
0.077
0.058
0.039
0.019

0.000
[m s*1]

Velocity
Contour 1

0.502
0.452
0.402
0.352
0.301
0.251
0.201
0.151
0.100
0.050

0.000
[m s*-1]

T=0.75s

T=0.675s

T=0.6s

T=0.52s

T=0.45s

Velocity
Contour 1

7 0.044
0.039
0.035
0.031
0.026
0.022
0.017
0.013
0.009
0.004

0.000
[m s*-1]

Velocity
Contour 1

7 0.044
0.039
0.035
0.031
0.026
0.022
0.017
0.013
0.009
0.004

0.000
[m s*-1]

Velocity
Contour 1

7 0.044
0.039
0.035
0.031
0.026
0.022
0.017
0.013
0.009
0.004

0.000
[m s*-1]

Velocity
Contour 1

7 0.044
0.039
0.035
0.031
0.026
0.022
0.017
0.013
0.009
0.004

0.000
[m s*-1]

Velocity
Contour 1

7 0.044
0.039
0.035
0.030
0.026
0.022
0.017
0.013
0.009
0.004

0.000
[m s*-1]
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T=0.375s T=0.3s T=0.225s T=0.15s T=0.075s
Comou 1 Comaut 1 ot 1 Contost 1 Coouy
0140 0.138 0137 0.135 0.457
0.126 0.124 0.123 0.122 0.411
0112 0.110 01089 0.108 0.366
0.098 0.097 0.096 0.095 0.320
0.084 0.083 0.082 0.081 0.274
0.070 0.0689 0.068 0.068 0.228
0.058 0.055 0.055 0.054 0.183
0.042 0.041 0.041 0.041 0.137
0.028 0.028 0.027 0.027 0.091
0.014 0.014 0.014 0.014 0.046
0.000 0.000 0.000 0.000 0.000
[m &*-1] [m s*1] [m s*1] [m s*-1] [m s*-1]
T=0.75s T=0.675s T=0.6s T=0.525s T=0.45s
Contout 1 Contout 1 Cono 1 Conout 1 Contont 1
0.236 0.162 0.140 0.141 0141
0.212 0.145 0.126 0.127 0.127
0189 0129 0112 0113 0113
0.165 0.113 0.098 0.098 0.099
0.141 0.087 0.084 0.084 0.064
0.118 0.081 0.070 0.070 0.670
0.094 0.065 0.056 0.056 0.058
0.071 0.048 0.042 0.042 0.042
0.047 0.032 0.028 0.028 0.028
0.024 0.016 0.014 0.014 0.014
0.000 0.000
0.000 0.000 0.000 fm s*-1] [m 5*-1]
[m s*-1] [m s™1] [m s*-1]
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T=1.125s T=1.05s T=0.975s T=0.9s T=0.825s
o, ey, tey, e, ey,
0.244 T 0.326 — 0.470 o 0.782
0.219 0.294 0.423 585 0.703
0.195 0.261 0.376 o4a7 0.625
0471 0229 0.329 0435 0.547
0.148 0.196 0.282 0373 0.469
0122 0.163 0.235 o3 0.391
0.098 013 0.188 o 0.313
0.073 0.098 0.141 o188 0.234
0.049 0.085 0.094 oM 0.156
0.024 0.033 0.047 0062 0.078
0.000 0.000 0.000 0000 0.000
[m &*1] [m 1] [m 1] [mati) (ms™1]
T=1.5s T=1.425s T=1.35s T=1.275s T=1.2s
Velocity Velocity \elocity Velocity Velocity
Contour 1 Contour 1 Contour 1 Contour 1 Contour 1
70.090 — 0107 —T 0,128 T 0.158 0.191
1 0.081 0,096 0.115 0.140 0172
0.072 0.085 0.103 0.124 0.153
0.063 0075 0.090 0.109 0.134
0.054 0.064 0.077 0.093 0.115
0.045 0.053 0.064 0.078 0.096
0.036 0.043 0.051 0.062 0.077
0.027 0.032 0.038 0.047 0.057
0,018 0.021 0.026 0.031 0.038
0.009 001 0.013 0.016 0.018
0.000 0.000 0.000 0.000 0.000
[ms*1] [m 5"1] [m s*-1] [r s%-1] [m s*-1]
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T=1.125s T=1.05s T=0.975s T=0.9s T=0.825s
oot 1 daay, oy, i i
0.302 0.455 0634 r 0.759 r 0.902
0.271 0.410 0.571 0,683 | nBz
0.241 0.364 0.508 0.607 toT21
0.211 0.319 0.444 0.531 0.831
0.181 0.273 0.381 0.455 0.541
0.151 0.228 0.317 0.379 0.451
0.121 0.182 0.254 0.304 0361
0.090 0.137 0.190 0.z28 0.271
0.060 0.081 0.127 0.152 0.180
0.030 0.046 0.063 0076 0.080
0.000 0.000 0.000 0000 0.000
[m s*-1] [m s*-1] [m &*1] {m 8*-1] [m s*-1]
T=1.5s T=1.425s T=1.35s T=1.275s T=1.2s
Velocity Velocity Velocity Velocity Velocity
Contour 1 Contour 1 Confour 1 Contour 1 Contour 1
0.129 0.130 0.170 0.187 0.231
0.116 0117 0.153 0.168 0.208
0.103 0.104 0.136 0.149 0.185
0.091 0.091 0.119 0.131 0.162
0.078 0.078 0.102 0.112 0.138
0.065 0.065 0.085 0.093 0.115
0.052 0.052 0.068 0.075 0.082
0.039 0.039 0.051 0.056 0.069
0.026 0.026 0.034 0.037 0.048
0.013 0.013 0.017 0.019 0.023
0.000 0.000 0.000 0.000 0.000
[m s*1] [m &*-1] [m &™1] [ms~1) [m s"-1]

s 4 Jhow 9959 58 o ho O plale aiin sl ey lage 1 VY-F S

qy




S bl @ujef Y-A-F

obid 51,80 lp e de O gbal acin olpl) jlos slaee VF-F 5 \V-F sl SO

&S Giye b pay Cund 6395 5 (Zay> 0 LA Hlake Sk 098 o0 cvaline a5 Heblen i o
a o &5 ol )0 058 0 0y il ge SIS, Lo ealand I 0 (29,5 5 69905 Sl
51 8 Sl aoit ;o aBl oo A (69959 b Lol wBl oo 5L (295 b wbioe JE| ooy 5l 2515
oy 3 45 s alorsl a8bise i LB L5 455,515 spy5 a5 45 o5
B slaole JSas 5l conl &l gralinglS abligo (ogemlinglS sy 555 o0 4255 )T 4 Ygono
Ao b slad a8 il oo 3l Gloj g ey S o ol (L2 5 S o] Bl 5 Gy o
O3=LaslS oy e Lo (ol o mle Jb JLed Sl il ooled 4 mlbe oS Gl o (gl ez
Sy90 5o oy Gl Gl G855 5eS g 9 5F (o0 18 ey 050 90 5 S e 5l S Slagey o Yﬁ-"-’*"
Sl s 4 a5 el (B oy (pl 50 sy (nl (s jekaieds 0,55 0 i 4 (51,800 slacey
Jbw JBe jlad wl Gl Jlw (SS6 Sluogas Cwond )0 a5 6s5 las 05l aszl o) F-F o A Y-F
-¥ g WW-F o dss o b ylus jlade jo a5 jebjles il oo JISul obS Yo F ol L1 10
Gl VL s o L 51 aBly 0 a5 Al s JISly oLS Y0 il Lt 1 yiaS 095 e odaline) ¥
9 ooy LS (n%eS G ST ST o 35 oo Slml ey (nl 50 gl glS oy azmiye
Ol s o L 1) SasS lalid alilioe Fopd KO, 4 &S (Aly Sl e Sl (B Lis
Sreapley gpe a9 25,ls 1,8 (5099 slyme slal jo Jlaw 09,9 adsl slagylej jo 457 S5je 5 (g
Slral gl Jasius Slpear (g cnl L 9555 1,8 azgiojoe yidan b Wsd oo F 005 o5T,800

Db oo ol

af



T=0.375s T=0.3s T=0.225s T=0.15s T=0.075s
Pressura Pressure Pressure Pressure Pressure
Contour 1 Contour 1 Contour 1 Contour 1 Contour 1
1930546 750 1930545 625 1630544 B25 1630544000 1630599 375
1830545.250 1930544.250 1530543 250 1930542.625 19305391.500
1930543.750 1930542.750 1930541.875 1930541.250 1930583.750
1830542 250 1930541.375 1930540500 1930539.875 1930575875
1830540.750 1930540.000 1930539.125 1930538.500 1930568 000
1830539.250 1930538 500 1930537 750 1930537.000 1930560 250
1830537 875 1930537.125 1830536.375 1930535.8625 1930552 375
1830636375 1930535.750 1930535.000 1930534.250 1830544,500
1830534 875 1530534 375 1930533625 1930532.875 1930538 825
1930533.375 1930532 875 1930532.250 1930531.500 1930528.875
1930531.875 1930531.500 1930530.875 1930530.125 1930521000
[Pa] [Pa] [Pa] [Fal [Pa]
T=0.75s T=0.675s T=0.6s T=0.52s T=0.45s
Pressura Pressure Pressura Pressura Pressura
Contour 1 Contour 1 Conbour 1 Caontour 1 Caontour 1
1830585 750 1830565 750 1830555 25 1030550.875 1930548 250
1930589.500 1830562 ,500 1030553 375 1930545.000 15930546.625
1530583125 1930559,125 1830551000 1930547.250 1930545,000
1930576,875 1930555,875 1930548,750 1930545.375 1530543.375
1830570.500 1830552 500 1930546.500 1930543.500 1830541, 750
1930564250 1830548 250 1930544250 1830541750 1530540.250
1930558 000 1930548,000 1930541 875 1830539.875 1930538.625
1930551625 1830542825 1930539625 1930538.000 1930537 000
1830545 375 1830539.375 1830537 375 1930536.125 1930535375
1930539.000 , 1930536.000 1830535.000 1930534.375 1530533.750
1930532.750 || 1830532.750 I| 1930532.750 1830532.500 1830532 125
(Pa] | eal [Pal [ [P [Pa]
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T=1.125s T=1.05s T=0.975s T=0.9s T=0.825s
Prassure Pressure Pressure Pressure Pressure
Contour 1 Contour 1 Cantour 1 Contour 1 Contour 1
206838 281 206838.266 206838 500 206842 578 206857.719
206834906 206829.406 206820.000 206800.906 206725.734
206831.516 - 206820.531 — 206801516 - 206759234 — 206593.750 —
206828141 \ 206811.672 | 206783.016 | 206717.578 | 206461.750 1'.
206824750 206802.813 206764.531 '|| 206675906 | 206329766 \
206821.375 \ 206793.938 206748.031 206634.234 | 208197.781 ll
206818.000 206785.078 206727.531 206592563 | 206065.797 I'
206814.609 206776.219 206709.047 206550.891 205933.813
206811.234 | 206767.359 206690.547 206509.234 205801.813
206807 844 ‘ 206758.484 206672.063 206467.563 205669828
206804.4589 206749 625 206653.563 206425.891 205537.844 |
[Pa] ' [Pa] [Pa] [Pa] g
!
s | | |
/ | [ /
|
| { f
f
3 =
|
|
T=1.5s T=1.425s T=1.35s T=1.275s T=1.2s
Pressure Pressure Pressure
Eﬁgﬁ Contour 1 EE;IS::::? (.‘-Dnlo:rJr 1 Contour 1
206839.750 206839.984 206840.344 206840.406 206838.672
206838.938 206838.953 206838.828 206838.875 206836.516
206838125 | 206837938 206837 313 - 206837 344 ~ 208834.375 =
208837.313 206836.906 r 206835.797 | 206835.813 | 206832.219 |
208836.500 206835.891 206834281 206834.281 \ 206830.063 II
208835.688 206834.859 206832.781 206832.750 | 206827.906 |
206834.875 206833828 206831.266 206831.219 206825.766
829,688 206823.609
206834.063 208832813 206829.750 208
206828.234 206828.156 206821.453
206833.250 206831.781 | |
206832.438 206830,766 208826.719 | 206926.625 208819313
’ & ' 206825.203 | 206825.094 | 206817.156
206831625 206820.734 ' [Pa] [Pal
[Pa] L
[Pa] [Pa]
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T=0.375s T=0.3s T=0.225s T=0.15s T=0.075s
Velogit Velooit Welogit Velocit Velocit
Streamiling 1 Streamiine 1 Streamline 1 Streamline 1 Streamling 1
0.139 0.138 0.136 0.135 0.500
T I 4
0104 | ‘ 0104 | 0.103 o101 | I 0.376
'. | |
[
0.070 II 0.069 0.089 0068 | | 0.251
0.035 | 0035 | 0.035 0.035 0127
|
0.000 0.001 0.001 0.002 i [m 5?.1?]03
[m g*-1] } [m s*-1] [m s*-1] | [m s*-1] J
[ |
. f |
I |
| .
| .' | |
T=0.75s T=0.675s T=0.6s T=0.525s T=0.45s
Velocit Veloit Velocit Vetocit Velocit
Streamline 1 Streamline 1 || Streamling 1 Streamling 1 Streamline 1
0.234 0.161 ‘ 0.139 0.140 0.140
0175 | 0121 | |1| 0104 | | 0.105 Ilu il 0105 |
1 1
1 |I W |
ﬂ '. ' |1 |
on7 | 0081 | 0070 | oor0 | 0.070
|
\ | I
0.058 0.040 | 0.035 0.035 ‘ 0.035 ||
| } | |
E_ouo | 0.000 0.000 [ 0.000 0.000
[m s™-1] ' [m s*1] msn1] ] m st mst] |
1 Ilj [ ] l
Ill I} II/J | |
[} | | |
/ | ") i /
| I
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T=1.1255s T=1.05s T=0.975s T=0.9s T=0.825s
e . _ -
Sm ine 1 gm ine 1 q gm ine 1 Velncl:r ;r“ i 1 “
0.292 0.375 0.815 ot irem 1 0914
0.762
! 0.686
0.219 0.281 V@ 0.462 0572 7 %
! 0.457
01486 0.188 0.308 0,384 %
0.074 0229
. 0.094 0.154 @191 .
| 0.000
0.001 0.000 0.000 [m s*-1]
[m s*-1] [m s*-1] J [m s*-1] 0.000 '
D | [m &*-1] J
| | gyJ q
| | y { Ct'
| L . E
T=1.5s T=1.425s T=1.35s T=1.275s T=1.2s
Vetocit Velocit Valocit etocit Velocit T
Streamling 1 Streamline 1 Streamling 1 Streamlire 1 Streamline 1
0.128 0129 0.167 0.181 0.224
I T
0.096 0.097 0.125 0.136 % 0.168 ;ﬁ
0.064 0.065 0.084 0.091 oMz N
0.032 0.033 0.042 0.048 0.056 i
0.000 :’
0.000 0.001 0.001 [m §~-1] oo
[m s*-1] [m s*-1] [m *-1] [m s*-1] \
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Abstract

Diaphragm pumps are positive displacement pumps which have many applications in the
petrochemical, oil, gas and so on. diaphragm pumps examples can be cited Infusion pumps which due
to the good resistance against chemical fluids are highly regarded in the gas industry. Since the
diaphragm pumps are composed of various mechanical parts, which some of them, like the
diaphragm are in direct contact with the fluid, many different causes mechanical damage reports from
some consumer companies such as gas company has announced. for this purpose, find a model
similar to the actual model is very useful. one of these pumps design and manufacturing methods is
using commercial codes for simulation rather sophisticated and expensive laboratory methods. since
the fluid in the pump is transmitted by a diaphragm motion, concept called the fluid structure
interaction is defined. due to problems related to simulations of fluid structure interaction, animated
network simulation and geometry of the pumps, limited efforts have been done in the past for
numerical analysis of these pumps. today, with significant progress performed in the development of
computational systems and commercial codes, a good platform for the simulation of such problems is
created. there are several methods for simulating fluid structure interaction problems which due to the
small deformation of the diaphragm and flow fields in front of other aspects of the model pump, one
way method is selected for this simulation. in order to reduce the size of the pump dimensional model
calculations, this pump is simulated using ANSYS CFX commercial code. in this study, we generated
a model that could well show some parameters of this type of pump that future studies with a reduced
construction costs, a more efficient model can be produced. one of the results of presented method, is
introducing one way fluid structure interaction method as a suitable modeling method. the other
results that can be mentioned is the study on the velocity and pressure fields, the effect of functional
parameters such as engine speed and displacement diaphragm pump on stream and other outcomes
that are fully addressed in a season. in order to validate the model the boundary conditions of a real
sample fluid injection pump odorant in city gas company is Ptrvsavyz is used that after comparing the
amount of output in terms of displacement diaphragm with the information contained in the pump

catalog, in the worst case, error rate 10% and an average error is about 5%.
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