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، طراح و تولیدکننده پمپ های گریز از مرکز و روتاری و ارائه دهنده راهکارهای ASKشرکت آریا سپهر کیهان با نام اختصاری 

 سازی سیستم های فرایندی و پمپاژ می باشد.بهینه 

 

 توجه ! 

جهت افزایش دانش عمومی پمپ ها در بخش تحقیق و توسعه این شرکت نگارش  White Papersمقالات تخصصی با عنوان 

 د:رایگان می باشد و لازم است جهت استفاده از محتویات آن به موارد ذیل توجه فرماییشده است. استفاده از این مقالات 

 انتشار مجدد مطالب مقالات )به شکل اولیه و بدون تغییر در ساختار محتوایی و ظاهری( با ذکر منبع، بلامانع است. -1

 استفاده تجاری از محتویات مقالات در نشریات مجاز نمی باشد.  -2



ASK R&D 
 

110
 

 

 

Nume

 

erical and E

Volute n 

  

Experimen

natural fre

  

OH2  

ntal analys

quencies i

 

   

2-25-200L

is of Blade

in a centrif

 

e pass freq

fugal pum

   

quency inte

p OH2-25-

   

 

eraction w

-200L

  

with 

 



ASK R&D 
 

   111
 

  

            .       

  IPS-M-PM-105(1) 1  85     90        ) 

                      

     .(              

          .           

                        

  .                   

 .            .       

           .  

 

     2       3         

 .                .     

          .            

       .                 

           .        

                       

.                      

     .              

         .      .     

             .      
                                                            
1 IRANIAN PETROLEUM STANDARD 
2 Volute 
3 Impeller 



ASK R&D 
 

   112
 

      4 .             

      .                

                      

.                  .    

         .          

    .           5    

           :  

)1(   

           )     (.  

1.   

            .          

      .            ) 

(           .         

  .        .             

.                 .    

          :  

  :   

Modal Analysis 

The following example illustrates performing a modal analysis in Simulation. 

1. Open the model in Simulation and set up a modal analysis. 

                                                            
4 ANSYS
5 Blade pass frequency 
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• Open the file Beam.dsdb from one of the following locations: 

Windows platform: 

...\Program Files\ANSYS Inc\v110\AISOL\Samples\Simulation

Unix platform: .../ansys_inc/v110/aisol/Samples/Simulation

• Choose New Analysis> Modal from the toolbar. 

2. Specify 12 modes to extract. 

• Analysis Settings Details View: Set Max Modes to Find = 12. 

3. Apply a fixed support to one end of the beam. 

• Select the end face, then choose Supports> Fixed Support from the toolbar. 
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4. Solve the analysis without results. 

• Choose Solve from the toolbar. 

5. View a bar chart of frequencies. 

• Highlight Solution object folder. Bar chart is displayed in Timeline window. 
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6. Create modal shape results for all frequencies or a subset of the frequencies. 

• Drag the mouse to highlight frequencies of interest in the Timeline window or 

multi-select the frequencies in the Tabular Data window, then click the right 

mouse button and choose Create Mode Shape Results.

7. Evaluate results at each selected frequency. 

• Highlight the Solution object folder, then click the right mouse button and choose 

Evaluate All Results.
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8. Rename each result object to display associated frequency. 

• Highlight all result objects, then click the right mouse button and choose Rename

Based on Definition.



ASK R&D 
 

   117
 

9. View result contours. 

• Highlight any result object. The associated result contour is displayed in the 

Geometry window. 
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 3-       41.68   

          41.48   .  
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 1-   30     

     ANSYS)(    MATLAB )(  (%)  
1 11.33 11.33 0  
2 19.95 19.92 0.15 %  
3 19.95 19.92 0.15 %  
4 22.69 22.66 0.13 %  
5 22.96 22.92 0.17 %  
6 22.96 22.92 0.17 %  
7 30.25 30.17 0.26 %  
8 30.25 30.17 0.26 %  
9 33.14 33.04 0.30 %  
10 33.15 33.04 0.30 %  
11 34.10 34.00 0.29 %  
12 35.05 34.93 0.34 %  
13 35.05 34.93 0.34 %  
14 39.57 39.40 0.47 %  
15 39.57 39.40 0.47 %  
16 40.24 40.07 0.42 %  
17 40.25 40.07 0.42 %  
18 41.68 41.48 0.47 %  
19 43.22 43.00 0.50 %  
20 45.58 45.33 0.54 %  
21 45.70 45.45 0.54 %  
22 45.71 46.84 2.4 %  
23 47.12 47.26 0.29 %  
24 47.12 47.41 0.61 %  
25 47.57 47.41 0.33 %  
26 47.70 47.41 0.60 %  
27 47.71 47.41 0.62 %  
28 49.84 49.51 0.66 %  
29 49.85 50.79 1.85 %  
30 51.13 53.63 4.6 %  
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         :  

function Exact_cylinder(c,nmode,Lr,Lz) 

%% ---------------------------------------------------------------% 

%| In this function the a exact eigen-wave numbers of a cylinder  | 

%|                        are computed.                           | 

%%----------------------------------------------------------------% 

% Inputs: 

 nmode=30;% -->  Number of the required modes  

 Lr =  5; %-->  Radius of the cylinder  

 Lz  =15;  %-->  Length of the cylinder 

 c =340;%    -->  Speed of Sound 

  

% Outputs: 

%'exact.txt' --> this file contains the squre of exact mode 

%                eigen-wave numbers 

%  

  

% \ Author: 

%        abbas gholinejad 

  

nexact = 1; 

klmn = zeros(150,4); 

k_temp = zeros(150,1); 

klmn_final = zeros(150,4); 

  

alpha = [ 0.000 1.220 2.333 3.238 4.241  

          0.586 1.697 2.717 3.726 4.731 

          0.972 2.135 3.173 4.192 5.204 

          1.337 2.551 3.612 4.643 5.662 

          1.693 2.995 4.037 5.082 6.110]; 

  

  

for le = 0:5 

    for me = 1:5 

        for ne = 1:5 

            klmn(nexact,1) = (pi^2)*((alpha(ne,me)/Lr)^2 + (le/Lz)^2); 
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            klmn(nexact,2) = le; 

            klmn(nexact,3) = ne-1; 

            klmn(nexact,4) = me-1; 

            nexact = nexact + 1; 

        end  

    end  

end 

  

k_temp = klmn(:,1); 

k_temp = sort(k_temp); 

for i=1:150 

    ex = 0; 

    for j=1:150 

        if ((k_temp(i) == klmn(j,1))&(ex == 0)) 

            klmn_final(i,:) = klmn(j,:); 

            klmn(j,:) = -0.1; 

            ex = 1; 

        end  

    end  

end  

  

fid = fopen('exact_cylinder.txt','w'); 

for i=1:nmode     

    fprintf(fid,'L'); 

    fprintf(fid,'%1.0f',klmn_final(i,2)); 

    fprintf(fid,'T'); 

    fprintf(fid,'%1.0f',klmn_final(i,3)); 

    fprintf(fid,'R'); 

    fprintf(fid,'%1.0f',klmn_final(i,4)); 

    fprintf(fid,'  -------  ');     

    fprintf(fid,'%12.8f \n',sqrt(klmn_final(i,1))*c/(2*pi));     

end  

  

fclose(fid); 

  

  

% In this Subroutine the exact eigen wave number of  
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% cylinder is computed 

% R = 1.0; 

% L = 1.0; 

% alpha = [ 0.000 1.220 2.333 3.238 4.241  

%           0.586 1.697 2.717 3.726 4.731 

%           0.972 2.135 3.173 4.192 5.204 

%           1.337 2.551 3.612 4.643 5.662 

%           1.963 2.995 4.037 5.082 6.110]; 

% count = 1.0; 

% wave = zeros(1,300); 

% for m=1:5 

%     for n=1:5 

%         for q=0:5 

%             kk = pi*sqrt((alpha(m,n)/R)^2 + (q/L)^2); 

%             if (kk>=KA)&(kk<=KB) 

%                 wave(count) = kk; 

%                 count = count + 1; 

%             end  

%         end 

%     end 

% end 

% wave2 = sort(wave); 

% disp('Exact wave numbers are:') 

% for i=1:300 

%     if (wave2(i)>0) 

%         disp(wave2(i)); 

%     end  

% end               
-  

                     

                   . 
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 26-    

         10     :  

 4-       10    

    )(   )(   (%)  
   31.481  31.486  %0  
   62.962  64.144  1.8 %  
   86.06  86.35  0.33 %  
   86.06  86.36  0.34 %  
   91.64  91.96  0.34 %  
   91.64  91.97  0.34 %  
   94.44  94.74  0.31 %  
   106.63  107.11  0.44 %  

   106.63  107.12  0.44 %  
   125.92  126.66  0.58 %  
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 5-  50       

   )(     )(  
1  0  26  16.23  
2  4.05  27  16.24  
3  4.08  28  16.49  
4  4.08  29  16.49  
5  6.66  30  17.17  
6  6.66  31  17.18  
7  8.08  32  17.86  
8  9.16  33  17.87  
9  9.16  34  17.93  
10  11.61  35  17.94  
11  11.62  36  18.26  
12  11.67  37  18.28  
13  11.68  38  18.94  
14  11.84  39  18.94  
15  14.01  40  19.25  
16  14.05  41  19.38  
17  14.06  42  19.64  
18  14.12  43  19.66  
19  14.13  44  19.8  
20  14.46  45  20.27  
21  14.47  46  20.28  
22  15.37  47  20.74  
23  15.49  48  20.74  
24  15.49  49  21.40  
25  15.99  50  21.41  

  

                        

     ) (              

.                    

             .  
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)120(      1450            .   

           : 

 6-           

      ) 
(  
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      )  
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 )(  
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1 102  8.45 1000 26 287  68.87  2000  

2 131  10.87 1000 27 856  71.29  2000  

3 160  13.29 1000 28 885  73.70  2000  

4 189  15.70 4000 29 914  76.12  4000  

5 218  18.12 1000 30 943  78.54  2000  

6 247  20.54 1000 31 972  80.95  2000  

7 276  22.95 1000 32 1001  83.37  2000  

8 305  25.37 1000 33 1030  85.79  1000  

9 334  27.79 2000 34 1059  88.20  3000  

10 363  30.20 2000 35 1088  90.62  4000  

11 392  32.62 2000 36 1117  93.04  5000  

12 421  35.04 1000 37 1146  95.45  2000  

13 450  37.45 2000 38 1175  97.87  3000  

14 479  39.87 1000 39 1204  100.29  3000  

15 508  42.29 2000 40 1233  102.70  3000  

16 537  44.70 2000 41 1262  105.12  4000  

17 566  47.12 2000 42 1291  107.54  4000  

18 595  49.54 2000 43 1320  109.95  5000  

19 624  51.95 2000 44 1349  112.37  3000  

20 653  54.37 1000 45 1378  114.79  2000  
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21 682  56.79 2000 46 1407  117.20  3000  

22 711  59.20 2000 47 1436  119.62  6000  

23 740  61.62 2000 48 1450  120.83  6000  

24 769  64.04 1000 49 1479  123.25  2000  

25 798  66.45 2000 50 1508  125.66  3000  
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