
ʲ ʤʣʩʣʮ"ʭʩʴʥʶʮ ʩ  

ʲ ʤʣʩʣʮ"ʤ ʵʧʬ ʩʩʩʨʨʱʥʸʣ  

ʺʩʰʥʱʸʨʬʥʠ ʤʣʩʣʮ 

ʱʬʴʮ ʺʣʩʣʮ 

ʺʩʺʣʥʷʰʥ ʤʴʩʶʸ ʤʣʩʣʮ 

ʲ ʤʣʩʣʮ"ʭʩʡʥʡʩʱ ʭʩʹʹʢ ʩ ,ʥʫʥ ʭʩʨʨʥʸ'  



ʺʥʩʰʥʱʸʨʬʥʠ ʺʥʫʸʲʮ 
 ʣʧ /ʺʥʩʶʥʸʲ ʥʣ  ,  ʺʥʩʬʸʢʨʰʩʠ

ʭʩʰʥʹ ʭʩʬʫʮʡ ʱʬʴʮ ʺʸʷʡʬ  , 
ʤʡʩʠʹ ʺʥʰʧʺʡ ,ʺʥʡʠʹʮ , 
ʥʫʥ ʲʥʷʩʹ ʩʰʢʠʬ'. 

ʺʩʰʥʱʸʨʬʥʠ ʤʣʩʣʮ 



ʤʡʥʢ ʩʠʸʮ  By-Pass 
ʣʶʤʮ ʤʰʷʺʤʬ 

ʭʩʩʨʰʢʮ ʭʩʴʥʶʮ 
The magnetic field, which is in the ball or cylindrical 

floats actuates very small reed contacts through the 

wall of a guide tube and these pick up an uninterrup- 

ted measuring-circuit voltage from a resistance chain. 

This voltage is proportional to the liquid level (three-

wire potentiometer circuit). The resistance reading can 

be converted into an analogue signal when used with a 

control unit. 

ʺʩʺʣʥʷʰʥ ʤʴʩʶʸ ʤʣʩʣʮ 



ʭʩʩʨʰʢʮ ʭʩʷʱʴʮ 

Magnetic float switches operate with inert gas contacts (reed switches). These reed contacts are activated 

by the magnetic field of a permanent magnet in the float, without wear and tear or mechanical contact. The 

con-tact function can be change over (standard) or normally open. 

ʺʩʺʣʥʷʰʥ ʤʴʩʶʸ ʤʣʩʣʮ 



0/0.6, ..., 0-/200 m  ʧʥʥʨ:   

0.5-4.5V, 1-10V / 4-20mA  ʤʠʩʶʩ:     

ʩʰʥʶʩʧ ʬʥʡʨ 
0-2, ..., 0-200 bar  ʧʥʥʨ:  

ʲ ʤʣʩʣʮ"ʩʨʨʱʥʸʣʩʤ ʵʧʬ ʩ  

ʩʨʨʱʥʸʣʩʤ ʵʧʬ ʩʸʮʺʮ 



Pump Down / ON position 

contacts 

      open 

contacts 

   closed 

Pump Down / OFF position 

 Pump Down/ NO/ ON position 

Pump Down/NO/OFF position 

contacts 
      open 

contacts 
  closed 

steel  ball 

steel  

 ball 

on/off    ramp 

on/off ramp 

ʲ ʤʣʩʣʮ"ʭʩʴʥʶʮ ʩ  



 
 

 

ʤʸʷʡ ,  ʤʡʩʠʹ ʺʥʰʧʺʡ ʩʥʬʩʮʥ ʤʡʩʠʹ
ʲ ʭʩʮ ʩʸʢʠʮʥ"ʩʰʥʱ ʤʸʨʬʥʠ ʸʷʡ ʩ  

 

  ʤʸʷʡʥ ʤʷʩʰʥʸʨʷʬʠ ʯʥʸʨʢʮ  

 

 



ʤמʣקʤ 
• ʡ ʤʺʬʢʺʤ ʩʰʥʱ ʤʸʨʬʥʠʤ ʸʥʣʩʹʤ ʺʩʩʢʥʬʥʰʫʨ

1880 ʲ"ʩʸʥʷ ʸʩʩʴ ʯʲʣʮʤ ʩ. 
•  ʵʸʥʥʷ ʥʮʫ ʭʩʬʨʱʩʸʷ ʭʩʹʩʡʢʹ ʠʶʮ ʩʸʥʷ ʸʩʩʴ

  ʩʬʮʹʧ ʯʲʨʮ ʭʩʸʶʩʩʮ 
 ʩʰʫʮ ʧʥʫ ʭʤʩʬʲ ʬʲʴʥʮ ʸʹʠʫ. 

•ʪʴʤʬ ʭʢ ʪʫ- ʲ" ʣʰʺʮʡ ʹʥʮʩʹ ʩ(Oscilator )
  ʩʰʩʩʴʠʮ ʩʴʬ ʲʡʷʰʤ ʸʣʺʡ ʹʩʡʢʬ ʧʺʮ ʺʷʴʱʠʥ

 ʹʩʡʢʤ–  ʺʧʩʬʹʬ ʭʸʥʢʥ ʺʥʩʰʫʮ ʺʥʣʥʰʺ ʸʶʩʩʮ ʠʥʤ
 ʧʥʥʨʡ ʭʩʩʬʥʷ ʬʲ ʭʩʬʢ( ʸʩʥʥʠ\  ʭʩʦʢ\ ʭʩʬʦʥʰ.) 

 
 
 
 
 
 



ʤמʣקʤ-משךʤ 

•  ʩʰʥʱʸʨʬʥʠʤ ʸʥʣʩʹʤ ʸʥʡʲ ʭʩʰʥʹʠʸʤ ʭʩʹʥʮʩʹʤ ʣʧʠ
 ʤ ʭʬʥʲʤ ʺʮʧʬʮʡ ʤʩʤ2 –ʲ"  ʩʠʷʩʸʮʠʤ ʭʩʤ ʬʩʧ ʩ

ʲ ʡʩʥʠ ʺʥʬʬʥʶ ʩʥʬʩʢʡ"  ʭʹʡ ʤʲʥʣʩʤ ʺʫʸʲʮʤ ʩ
SONAR: 

   ((Sound Navigation Ranging   
 

 



ʤמʣקʤ-משךʤ 

 
• ʤʴʩʶʸ ʤʣʩʣʮ. 
•ʣʣʮʰʤ ʸʮʥʧʤ ʭʲ ʲʢʮ ʠʬʬ. 
•ʭʩʷʶʥʮʥ ʭʩʬʦʥʰʬ ʭʩʠʺʮ. 
•ʬʫʩʮ ʺʸʥʶ ʬʫʬ ʭʩʠʺʮ. 
•ʤʤʥʡʢ ʺʥʰʩʮʠ. 
•ʤʸʩʡʱ ʺʥʬʲ(.ʺʬʲʥʺ ʬʥʮ ʺʥʬʲ) 
•ʺʴʨʥʹ ʤʷʥʦʧʺ ʠʬʬ. 
•ʤʨʥʹʴ ʤʰʷʺʤ. 
•ʬʥʲʴʺʬ ʬʷ. 
 

ʺʩʰʥʱʸʨʬʥʠ ʤʣʩʣʮʡ ʺʥʰʥʸʺʩ 



ʤמʣקʤ-משךʤ 
 ʺʥʩʶʷʩʬʴʠ: 

ʭʩʬʦʥʰ: 
•ʭʩʮ,ʭʩʫʴʹ,ʤʮʥʣʫʥ ʺʥʶʮʥʧ.... 

ʭʩʷʶʥʮ: 
•ʭʩʬʷʩʮʩʫ,ʷʩʨʱʬʴ,ʭʩʰʡʠ,ʤʮʥʣʫʥ ʸʫʥʱ.... 

 
 

 

 ʺʥʬʡʢʮ: 
• ʭʥʷʠʥʥʡ ʭʥʹʩʩ 
• ʤʤʥʡʢ ʤʸʥʨʸʴʮʨ 
•   ʤʥʡʢ ʵʧʬ 

 



 ʥʺʸʦʧʬ ʣʲ ʯʮʦʤ ʺʣʩʣʮʥ ʩʬʥʷ ʬʲ ʬʢ ʸʥʣʩʹ ʬʲ ʱʱʥʡʮ ʤʣʩʣʮʤ ʯʥʸʷʩʲ
ʹʹʢʬ-ʭʤ ʭʩʡʬʹʤ: 

1 )ʩʬʥʷ ʬʲ ʬʢ ʺʧʩʬʹʬʥ ʤʩʶʸʡʩʥʬ ʭʸʥʢ ʸʹʠ ʹʩʡʢʬ ʧʺʮ ʺʷʴʱʠ 
     ʹʹʢʤ ʸʥʶʩʩ ʺʲʡ ʲʡʷʰʤ ʸʣʺʡ ʧʥʥʨʡ. 
2 ) ʡ ʲʰ ʩʬʥʷ ʬʲʤ ʬʢʤ340 m/sec (ʸʩʥʥʠʡ ʬʥʷʤ ʺʥʸʩʤʮ )ʠʥʤʹ ʣʲ 

    ʤʸʨʮʡ ʲʢʥʴ. 
3 ) ʺʩʰʥʸʨʷʬʠʤ ʤʣʩʧʩʬ ʸʡʲʥʮʤ ʧʺʮ ʸʶʥʩ ʹʹʢʡ ʲʢʥʴʤ ʤʸʨʮʤʮ ʸʦʧʤʤ. 
4 )ʤʸʦʧʡʥ ʸʥʣʩʹʤ ʯʮʦʮ ʸʴʱʰ ʯʮʦʤ  . 
5 )ʲ ʡʹʥʧʮ ʱʬʴʮʤ" ʩ: 
 

         S=V * (T\2)   
     V- ʲʥʣʩ =340 ʸʨʮ\ʤʩʩʰʹ 
    T/2-ʲ ʲʥʣʩ"ʤʸʦʧʥ ʸʥʣʩʹʤ ʯʮʦ ʡʥʹʩʧ ʩ 

 
     B =ʱʥʧʩʩ ʤʡʥʢ 

                    ʦʠʥ :C=B-Sʱʬʴʮ 
 
 
 

 

ʤמʣקʤ-משךʤ 

S 

B 

C 



ʭʩʩʰʥʱʸʨʬʥאʤ ʭʩʹʹʢʤ ʺʥʧʺפʺʤʥ ʺʥʮʣʷʺʤ 
 

ʹʹʢʤ ʤʰʡʮ: 
• ʺʥʡʫʲ ʺʮʠʺʤʬ ʩʠʰʹ ʭʲ ʸʥʣʩʹ ʹʩʡʢ ʷʸ ʥʫʥʺʡ ʬʬʫ ʹʹʢʤ ʸʡʲʡ(ʱʰʣʴʮʩʠ .)  ʧʺʮ

ʺʩʰʥʸʨʷʬʠʤ ʤʣʩʧʩʤʮ ʲʩʢʮ ʤʩʤ ʸʥʣʩʹʬ. 
 ʩʸʷʲ ʯʥʸʱʧ: ʺʸʧʡʰʤ ʤʷʩʰʥʸʨʷʬʠʤ ʢʥʱ ʩʴʬ ʺʲʡʷʰ ʤʺʩʤ ʸʥʣʩʹʤ ʺʮʶʥʲ . 

  ʺʩʰʥʸʨʷʬʠʤ ʺʫʸʲʮʡ ʺʥʬʺ ʠʬʬ ʸʥʣʩʹʤ ʺʠ ʭʩʲʶʡʮʹ ʭʩʩʰʥʸʨʷʬʠ ʭʩʬʢʲʮ ʬʬʥʫ ʹʹʢʤ ʭʥʩʤ
( ʺʬʧʺʤʬ ʤʣʥʷʴ ʯʺʮ ʨʲʮʬ\ ʸʥʣʩʹ ʺʷʱʴʤ). 

ʩʠʰʹ 

ʤʷʩʶʩ 

2 or 3 core  

screened cable 

Crystal 

ʩʰʥʸʨʷʬʠ ʬʢʲʮ+  

ʤʸʥʨʸʴʮʨ ʸʥʱʰʱ 

 

24 Volts 

3000 Volts peak  

            to peak 

100+ decibels 



ʭʩʩʰʥʱʸʨʬʥאʤ ʭʩʹʹʢʤ ʺʥʧʺפʺʤʥ ʺʥʮʣʷʺʤ-ʪʹʮʤ 

ʸʥʣʩʹ ʺʬʥʫʩ: 
• ʠʥʤ ʭʩʹʹʢʤ ʬʹ ʸʥʣʩʹʤ ʱʬʥʴ ʭʥʩʫ3000  ʠʩʹ ʨʬʥʥ !!  ʺʮʥʲʬ

300  ʠʩʹ ʨʬʥʥ\ ʭʩʸʧʠ ʭʩʹʹʢʡ ʠʩʹ. 

ʳʶʷ: 
• ʺʲʴʥʺ ʠʬʬ ʳʶʷʤ ʺʠʩʸʷ"ʩʬʥʷ ʬʲʤ ʬʢʤ ʺʲʩʬʡ." 

ʷʦʧ ʸʥʣʩʹ ʺʥʰʥʸʺʩ: 



  ʭʩʹʹʢʤ ʺʥʧʺפʺʤʥ ʺʥʮʣʷʺʤ
ʭʩʩʰʥʱʸʨʬʥאʤ-ʪʹʮʤ  

ʤʡʧʸ ʸʥʣʩʹ ʺʩʥʥʦ ʤʸʶ ʸʥʣʩʹ ʺʩʥʥʦ 

ʭʩʣʣʶʬ ʸʥʣʩʹ-ʪʹʮʤ 



ʭʩʣʣʶʬ ʸʥʣʩʹ-ʪʹʮʤ: 
 



ʭʩʣʣʶʬ ʸʥʣʩʹ-ʪʹʮʤ: 

Existing ultrasonics 

New 

System 



  ʭʩʹʹʢʤ ʺʥʧʺפʺʤʥ ʺʥʮʣʷʺʤ
ʭʩʩʰʥʱʸʨʬʥאʤ-ʪʹʮʤ 

 ʭʩʹʹʢ ʩʧʥʥʨ /ʭʩʸʥʹʩʠʥ ʤʰʡʮ ʩʸʮʥʧ: 
 ʮ ʭʩʲʰ ʤʣʩʣʮʤ ʩʧʥʥʨ3  ʣʲ40 ʸʨʮ. 

•"ʺʮ ʧʨʹ( "Blanking)  =  ʹʩ ʭʩʩʰʥʱʸʨʬʥʠʤ ʭʩʹʹʢʬ
 ʤʣʩʣʮʬ ʯʺʩʰ ʠʬʹ ʹʹʢʤ ʺʮʣʷʮ ʷʧʸʮ–  ʤʦ ʷʧʸʮ

ʲ ʲʡʷʰ"  ʬʩʧʺʮʥ ʨʨʸʬ ʷʩʱʴʮ ʹʩʡʢʤ ʥʡʹ ʯʮʦʤ ʷʸʴ ʩ
ʨʥʬʷʬ. 

  ʬ ʤʥʥʹ ʤʦ ʯʮʦ ʭʩʨʸʣʰʨʱʤ ʭʩʹʹʢʡ0.85 ʩʬʩʮ- ʺʥʩʰʹ. 
 'ʺʮʤ ʧʨʹʤ 'ʩʴʬ ʡʹʥʧʮ: 
 S = 340m/sec * 0.00085sec =~30 cm 

 
    ʬʹ ʤʣʩʣʮ ʧʥʥʨʬ ʹʹʢ ʭʩʩʷ ʭʥʩʫ3 ʮ ' ʭʲ"ʺʮ ʧʥʥʨ "      ʬʹ

12  ʱ" ʮʣʡʬʡ  ʺʮʥʲʬ30 ʱ"ʭʩʬʩʢʸʤ ʭʩʹʹʢʡ ʮ. 



  ʭʩʹʹʢʤ ʺʥʧʺפʺʤʥ ʺʥʮʣʷʺʤ
ʭʩʩʰʥʱʸʨʬʥאʤ-ʪʹʮʤ 

•ʤʶʩʴʰ ʤʸʩʥʥʠʡ ʤʰʷʺʤʬ ʸʥʹʩʠ ʹʩ ʭʩʹʹʢʬ  . 

• ʯʷʺʡ ʹʹʢ  ʥʰʩʤ ʭʥʧʺʡ ʳʱʥʰ ʹʥʣʩʧ(Intrinsically Safe)  S.I   

 ʭʩʠʺʮ ʵʶʥʧ ʭʲ ʥʸʡʧʬ ʹʩʥ. 
• ʩʴʬ ʺʸʣʢʥʮ ʭʩʹʹʢʤ ʬʹ ʺʥʮʩʨʠʤ ʺʢʸʣ68IP    



  ʭʩʹʹʢʤ ʺʥʧʺפʺʤʥ ʺʥʮʣʷʺʤ
ʭʩʩʰʥʱʸʨʬʥאʤ-ʪʹʮʤ 

• ʤʰʡʮ ʸʮʥʧ ʭʲ ʬʡʷʬ ʯʺʩʰ ʭʩʹʹʢʤ ʺʠPVDF (ʸʰʩʩʷ.) 

      ʯʥʬʴʨʮ ʭʩʩʥʴʩʶʥ ʭʩʰʢʥʠ ʭʲ ʥʠ(PTFE) 

  ʤʥʡʢ ʦʥʫʩʸʡ ʺʥʶʮʥʧʬ. 

• ʤʬʩʡʨ ʯʢʥʮ ʹʹʢ ʬʡʷʬ ʯʺʩʰ(Shielded) 

       ʸʮʥʧʤʮ ʲʰʥʮ ʸʹʠ ʣʧʥʩʮ ʯʢʮ ʭʲ 

     ʩʷʰ ʥʸʩʠʹʤʬ ʢʠʥʣʥ ʹʹʢʤ ʩʰʴʡ ʺʲʢʬ. 

     ʭʩʩʰʮʥʹ ʣʥʠʮ ʭʩʸʮʥʧ ʭʲ ʹʥʮʩʹʡ ʩʬʠʩʣʩʠ. 

ʯʥʦʮʤʥ ʺʥʴʥʸʺʤ ʺʩʩʹʲʺʬ ʭʩʩʸʠʨʩʰʱ ʭʩʹʹʢ ʭʢ ʳʱʥʰʡ ʭʩʮʩʩʷ 
 



 ʭʩʩʨʠʨʱʥʸʣʩʤʬ ʭʩʩʰʥʱ-ʤʸʨʬʥʠ ʱʬפʮ ʩʣʮ ʺʥʠʥʥʹʤ 

 
•ʤʸʨʬʥʠ ʱʬʴʮ ʩʣʮʡ ʹʮʺʹʤʬ ʠʩʤ ʺʩʲʮʹʮ ʣʧʤ ʤʶʬʮʤʤ ʡʥʩʡ ʺʥʸʥʡʡ-ʭʩʩʰʥʱ. 
•ʤʸʨʬʥʠʤ ʭʩʠʬʢʤ-ʬʦʥʰʤ ʭʲ ʲʢʮʡ ʭʩʠʡ ʭʰʩʠ ʭʩʩʰʥʱ,ʥʰʮʮ ʭʩʲʴʹʥʮ ʭʰʩʠ ʭʤ ʯʫʬʥ.ʺʴʥʶ ʯʥʢʫ ʭʩʫʥʬʫʬ,ʭʩʰʮʥʹ,  ʭʩʲʷʹʮ 
•ʭʩʮʺʱʰ ʭʰʩʠ ʭʩʠʬʢʤ,ʭʩʮʷʲʺʮʥ ʭʩʺʥʥʲʺʮ ʭʰʩʠ,ʭʩʸʡʹʰ ʭʰʩʠ,ʺʥʴʩʴʶʤʮ ʭʩʲʴʹʥʮ ʭʰʩʠ,ʺʥʢʩʮʶʤ, 
  ʬʦʥʰʤ ʬʹ ʩʸʨʷʬʠʩʣʤ ʭʣʷʮʤʮ,ʯʮʦʤ ʸʩʶ ʪʸʥʠʬ ʷʥʩʣʤ ʺʠ ʭʩʣʡʠʮ ʭʰʩʠ, 
•ʭʩʮʡ ʬʥʡʨ ʥʰʩʠ ʩʰʥʱ ʤʸʨʬʥʠʤ ʩʠʬʢʬ ʸʡʥʧʮʤ ʩʬʮʹʧʤ ʬʡʫʤ ,ʥʸʣʩʤʤ ʹʢʸʬ ʸʡʥʧʮʤ ʬʡʫʤ ʥʺʮʥʲʬ-  ʬʥʡʨ ʥʷʬʧ ʩʨʨʱ 

  ʠʥʤʥ ʬʦʥʰʡ ʺʩʣʩʮʺʳʥʹʧ ʤʲʩʢʴʬ,ʹʹʢʬ ʥʰʮʮ ʤʮʩʰʴ ʭʩʮ ʺʸʩʣʧʥ ʤʷʩʧʹ. 
•ʯʺʩʰ ʭʩʬʴʥʨʮ ʭʩʮ ʬʹ ʭʩʰʨʷ ʭʩʸʢʠʮʥ ʤʩʺʹʬ ʭʩʩʷʰ ʭʩʮ ʩʬʫʩʮʡ,ʤʮ ʺʣʩʮʡ,ʭʩʩʨʠʨʱʥʸʣʩʤ ʵʧʬ ʩʹʢʸʡ ʹʮʺʹʤʬ ʯʫ 

 ʨʥʹʴ ʬʬʫʤ ʺʠʦ ʭʲ : ʤʨʩʹʡ ʧʥʨʡ ʪʰʩʠ ʭʠʤʸʨʬʥʠ ʺʫʸʲʮ ʳʩʣʲ-ʺʩʰʥʱ. 

ʤʶʥʡ 

ʡʥʩʡ 

ʯʮʥʹ 

ʤʶʥʡ 

ʡʥʩʡ 

 
ʯʮʥʹ 

 

ʤʸʨʬʥʠ ʹʹʢ-ʩʰʥʱ 

 ʸʷʡ4-MCSI 

 ʩʨʠʨʱʥʸʣʩʤ  ʵʧʬ ʸʮʺʮLEEG 

ʸʱʬʥʴ ʸʷʡ 

1 



 

ʭʩʩʨʨʱʥʸʣʩʤ ʱʬפʮ ʩʣʮʬ ʭʩʩʰʥʱʠʸʨʬʥʠ ʱʬפʮ ʩʣʮ ʯʩʡ ʤʠʥʥʹʤ 

ʤʸʨʬʥʠ ʱʬʴʮ ʩʣʮ-ʭʩʩʰʥʱ ʥʸʣʩʤ ʱʬʴʮ ʩʣʮ-ʭʩʩʨʨʱ 

ʭʩʮʤ ʭʲ ʲʢʮʡ ʭʩʠʡ\ʡʥʩʡʤ ʠʬ   ʯʫ 
ʯʮʦʤ ʪʸʥʠʬ ʤʰʺʹʮ ʬʥʩʫʤ ʠʬ ʯʫ 

  ʪʸʥʠʬ ʤʰʺʹʮ ʱʴʠʤ ʺʣʥʷʰ
ʯʮʦ 

ʠʬ ʯʫ 

ʷʦʰʩʤʬ ʭʩʩʥʫʩʱ ʭʩʫʥʮʰ ʭʩʤʥʡʢ 
ʷʥʩʣ ʤʥʡʢ ʤʥʡʢ 

  ʯʸʶʩ ʥʺʥʠʮ ʩʠʬʢʥ ʸʷʡ
(ʺʴʺʥʹʮ ʺʥʩʸʧʠ) 

ʯʫ ʠʬ ʬʬʫ ʪʸʣʡ 

ʬʷʬʷʺʤʹ ʸʩʹʫʮʬ ʺʥʸʹ ʣʡ"ʪʩʺʰ ʺʴʬʧʤ ʫ ʥʬʥʫ ʸʥʱʰʱʤ ʺʴʬʧʤ 

ʸʩʧʮ  ʸʩʡʱ(  ʯʺʥʰ ʷʴʱʤʥ ʤʣʩʮʡ
ʬʥʬʫ ʩʰʥʹʠʸ ʸʥʷʩʡʥ ʺʥʸʹ) 

 ʸʩʡʱ(ʣʡ"  ʯʺʥʰ ʥʰʩʠ ʷʴʱʤ ʫ
ʸʺʠʡ ʸʩʹʫʮʬ ʺʥʸʹ) 

ʷʥʸʩʴʥ ʤʡʫʸʤ ʭʩʸʩʤʮ ʭʩʸʩʤʮ 
 

2 



ʺʥʩʰʥʱʸʨʬʥʠ ʺʥʫʸʲʮ ʩʢʥʱ 
ʭʩʩʸʷʩʲ ʭʩʢʥʱ ʸʴʱʮ ʭʩʮʩʩʷ: 

ʹʹʢ  ʺʬʬʥʫʤ ʨʬפʮʥʷ ʺʫʸʲʮ+  ʤʷʩʰʥʸʨʷʬʠWIRE 3 \ WIRE 2 
 

ʺʥʰʥʸʺʩ:   
•  ʤʬʷ ʤʰʷʺʤ 
•ʤʫʥʮʰ ʤʩʩʰʷ ʺʥʬʲ 

ʺʥʰʥʸʱʧ: 
• ʹʬʧ ʸʥʣʩʹ( ʺʫʸʲʮ ʺʮʥʲʬ4 ʭʩʣʩʢ )– ʪʠ ʭʩʮʬ ʭʩʠʺʮ ʡʥʩʡʬ ʠʬ!! 
• ʺʥʮʩʨʠ :65IP –  ʤʬʩʡʨ ʯʢʥʮ ʠʬ !! ʤʴʶʤ ʺʲʡ. 
•ʷʥʶʩ ʸʩʹʫʮ-ʤʢʥʶʺʤ ʨʲʮʬ ʯʥʷʩʺʬ ʯʺʩʰ ʠʬ. 

ʤʸʲʤ: 
 ʭʩʹʹʢ ʭʥʩʫ ʭʩʮʩʩʷʩʰʢʥʮ ʤʬʩʡʨ , ʭʩʮ ʩʸʢʠʮʡ ʹʥʮʩʹʬ ʸʷʩʲʡ\ ʸʬʥʱ ʩʬʫʩʮ

ʤʮʥʣʫʥ 
 

 
  



ʺʥʩʰʥʱʸʨʬʥʠ ʺʥʫʸʲʮ ʩʢʥʱ-
ʪʹʮʤ  ʺʥʫʸʲʮ4  ʭʩʣʩʢ– ʭʩʣʸʴʥʮ ʤʷʩʰʥʸʨʷʬʠʥ ʹʹʢ 

ʺʥʰʥʸʺʩ: 
• ʣʥʠʮ ʷʦʧ ʸʥʣʩʹ(ʳʶʷ,ʭʩʣʠ,ʷʡʠ) 
•ʨʸʣʰʨʱʫ ʵʥʶʩʴ ʯʢʥʮ ʹʹʢ 
• ʤʬʩʡʨ ʯʢʥʮ68IP 
•ʯʥʷʩʺʬ ʺʰʺʩʰ ʤʷʩʰʥʸʨʷʬʠ 
•ʸʺʥʩ ʬʷ ʺʥʰʫʺʥ ʺʸʠʥʮʥ ʤʬʥʣʢ ʤʢʥʶʺ 
•ʣʧʥʩʮʡ ʪʥʸʠ ʭʩʩʧ ʪʸʥʠ 

ʺʥʰʥʸʱʧ: 
• ʭʩʹʥʸʣ4  ʭʩʣʩʢ–  ʣʸʴʰʡ ʤʰʦʤ+ʣʸʴʰʡ ʤʠʩʶʩ 

 

 



 
1.ʡʥʩʡ ʸʥʡ,ʺʥʰʸʥʺʡ ʺʥʬʲʥʴʤ ʺʥʡʠʹʮ ʩʺʹ ʥʡʥ,ʺʰʫʥʺʮ ʸʷʡ ʲʶʡʮ ʺʥʰʸʥʺʤ ʺʠ,  ʯʫʬʥ ʬʮʹʧʤ ʧʥʬʡ ʣʲʶ ʩʸʱʮʮ ʥʠ 

   ʤʮʶʲʡ ʺʥʰʸʥʺ ʺʴʬʧʤʬ ʺʹʸʣʰ ʤʰʰʩʠ ʺʩʰʥʱ ʤʸʨʬʥʠʤ ʺʫʸʲʮʤ,ʺʥʸʩʹʩ ʺʥʡʠʹʮʤ ʺʬʲʴʤʬ ʥʠ. 
   ʤ ʬʹ ʺʩʢʥʬʰʠʤ ʤʠʩʶʩʡ ʭʩʹʮʺʹʮ-BBx-130 ʸʷʡʬ ʸʥʡʩʧʡ. 
    ʸʩʹʫʮʡ ʭʩʸʧʥʡBBx-130 ʤʣʥʡʲʤ ʧʥʥʨ ʩʴʬ ʭʩʠʺʮ ʩʠʬʢ ʭʲ. 
  ʯʥʫʮʡ ʤʣʥʡʲʤ ʬʫ ʺʠ ʤʹʥʲʹ ʺʰʫʥʺʮ ʸʷʡ ʹʩ ʯʤʡ ʤʡʩʠʹ ʺʥʰʧʺʬ ʭʩʠʺʮ ʣʥʩʶ ʬʹ ʤʦ ʢʥʱ  . 

     
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

17 

ʱʬʴʮ ʺʣʩʣʮ 

 ʺʩʢʥʬʰʠ ʤʠʩʶʩ4-20  
ʸʴʮʠʩʬʩʮ 

ʤʰʩʷʺ ʠʬ ʤʡʠʹʮ ʺʠʸʺʤ 
ʬʠ-ʣʡʥʲ ʠʬ ʸʦʥʧ 

ʤʡʠʹʮʬ ʤʰʦʤ ʺʩʩʲʡ 

ʪʸʥʶʤ ʩʴʬ ʺʥʡʠʹʮʤ ʬʹ ʤʬʲʴʤ 

130-BBx 

PLC 
ʺʰʫʥʺʮ ʸʷʡ 

ʭʩʬʡʥʷʮ ʭʩʮʥʹʩʩʬ ʺʥʠʮʢʥʣ: 



2.ʡʥʩʡ ʸʥʡ,ʺʥʰʸʥʺʡ ʺʥʬʲʥʴʤ ʺʥʡʠʹʮ ʩʺʹ ʥʡʥ,ʺʥʡʠʹʮ ʸʷʡ ʲʶʡʮ ʺʥʰʸʥʺʤ ʺʠ,  ʬʮʹʧʤ ʧʥʬʡ ʣʲʶ ʩʸʱʮʮ ʥʠ 
ʤʮʶʲʡ ʺʥʰʸʥʺ ʺʴʬʧʤʬ ʺʹʸʣʰ ʤʰʰʩʠ ʺʩʰʥʱ ʤʸʨʬʥʠʤ ʺʫʸʲʮʤ ʯʫʬʥ(.ʺʩʰʸʥʺ ʤʴʬʧʤ ʲʶʡʬ ʤʺʥʠ ʺʰʫʺʬ ʯʺʩʰʹ ʺʥʸʮʬ.) 

ʤʸʨʬʥʠ ʸʩʹʫʮʡ ʭʩʸʧʥʡ-5 ʤʣʥʡʲʤ ʧʥʥʨ ʩʴʬ ʭʩʠʺʮ ʩʠʬʢ ʭʲ. 
ʣʡ ʭʩʠʺʮ ʣʥʩʶ ʬʹ ʤʦ ʢʥʱ" ʭʩʬʣʢʤ ʬʫʡ ʤʡʩʠʹ ʺʥʰʧʺʬ ʫ(ʺʥʰʨʷʥ ʺʥʬʥʣʢ,ʺʥʡʠʹʮ ʩʸʷʡ ʠʬʬʥ ʭʲ,ʭʩʺʰʫʥʺʮ ʭʩʸʷʡ ʠʬʬʥ ʭʲ.) 

 ʺʥʡʠʹʮ ʸʷʡ ʳʷʥʲ ʬʥʬʱʮʡ ʠʥʤ ʬʥʣʢʤ ʯʥʸʺʩʤ–ʺʰʫʥʺʮ ʸʷʡ,ʤʬʷʺʡ ʩʦʫʸʮʤ ʸʷʡʤ ʭʤʡ ʺʥʮʥʷʮʡ ʸʮʥʬʫ,ʤʸʨʬʥʠʤ-5   ʺʠ ʬʩʲʴʩ
ʥʮʶʲʡ ʺʥʡʠʹʮʤ.ʤʡʩʠʹʤ ʺʥʰʧʺ ʭʥʧʺʡ ʸʺʥʩʡ ʤʶʥʴʰʤʥ ʸʺʥʩʡ ʺʬʡʥʷʮʤ ʠʩʤ ʥʦ ʤʰʷʺʤʹ ʯʩʩʶʬ ʹʩ  . 
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ʱʬʴʮ ʺʣʩʣʮ 

ʩʥʡʩʢ ʬʥʬʱʮ: 
ʱʬʴʮ ʺʥʣʥʷʰ ʤʹʩʮʧ: 

ʤʮʮʣʤ 
ʺʩʰʸʥʺ ʤʡʠʹʮ ʺʬʲʴʤ 

ʺʴʸʨʶʮ ʤʡʠʹʮ ʺʬʲʴʤ 
ʤʹʩʬʢ ʺʲʸʺʤ 

  ʬʲʥʴ ʠʬ ʸʷʡ ʺʲʸʺʤ 

ʤʰʩʷʺ ʠʬ ʤʡʠʹʮ ʺʠʸʺʤ 
ʬʠ-ʣʡʥʲ ʠʬ ʸʦʥʧ 

ʤʡʠʹʮʬ ʤʰʦʤ ʺʩʩʲʡ 

ʪʸʥʶʤ ʩʴʬ ʺʥʡʠʹʮʤ ʬʹ ʤʬʲʴʤ 

ʤʸʨʬʥʠ-5 

 ʺʥʡʠʹʮ ʸʷʡ* 

 ʺʩʢʥʬʰʠ ʤʠʩʶʩ4-20  
ʩʬʮ-ʸʴʮʠ 



 
ʡʥʩʡ ʸʥʡ,ʺʥʰʸʥʺʡ ʺʥʬʲʥʴʤ ʺʥʡʠʹʮ ʩʺʹ ʥʡʥ,ʨʩʰʦʤ ʲʶʡʮ ʺʥʰʸʥʺʤ ʺʠ. 

ʬʠʤ ʡʶʮ ʬʲ ʭʩʰʥʺʰ ʬʡʷʮ ʨʩʰʦʤ ʳʱʥʰʡ- ʭʩʸʦʥʧ(ʺʥʡʠʹʮʤ ʩʺʹ ʬʹ), ʺʥʡʠʹʮʬ ʧʺʮ ʺʰʦʤ ʡʶʮ ʬʲ(PKZM ) 
 ʲʥʰʮʤ ʭʥʧ ʡʶʮ ʬʲʥ(ʭʩʰʥʱʷʩʬʷ )ʺʥʡʠʹʮʤ ʺʠ ʬʩʲʴʮ ʭʠʺʤʡʥ. 

ʤʣʥʡʲʤ ʧʥʥʨ ʩʴʬ ʭʩʠʺʮ ʩʠʬʢ ʭʲ ʸʩʹʫʮʡ ʭʩʸʧʥʡ ʯʠʫ ʭʢ. 
ʭʩʰʨʷ ʤʡʩʠʹ ʩʰʥʫʮʡ ʤʰʷʺʤʬ ʭʩʠʺʮ ʣʥʩʶ ʬʹ ʤʦ ʢʥʱ,ʬʬʫ ʺʰʫʥʺʮ ʸʷʡ ʯʩʠ ʭʤʡ,ʧʨʹʡ ʺʥʡʠʹʮ ʸʷʡ ʯʩʠʥ. 

ʤʸʨʬʥʠʤ ʺʫʸʲʮʤ ʯʠʫ-ʱʬʴʮ ʣʮ ʭʢʥ ʸʷʡ ʭʢ ʤʥʥʤʮ ʺʩʰʥʱ . 
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ʱʬʴʮ ʺʣʩʣʮ 

ʱʬʴʮ ʺʥʣʥʷʰ ʤʲʡʸʠ: 
ʤʮʮʣʤ 

ʺʩʰʸʥʺ ʤʡʠʹʮ ʺʬʲʴʤ 
ʺʴʸʨʶʮ ʤʡʠʹʮ ʺʬʲʴʤ 

ʤʹʩʬʢ ʺʲʸʺʤ 
 ʬʲʥʴ ʠʬ ʸʷʡ ʺʲʸʺʤ 

  ʸʮʥʬʫ ʲʥʰʮ ʭʥʧ ʺʠʸʺʤ
ʤʰʩʷʺ ʠʬ ʤʡʠʹʮ 

ʬʠʮ ʲʢʮ-  ʯʮʱʮʤ ʸʦʥʧ
ʺʣʡʥʲ ʠʬ ʤʡʠʹʮ 

 ʤʰʦʤ ʺʩʩʲʡ ʯʮʱʮʤ ʲʢʮ
 ʤʡʠʹʮʬ ʺʩʬʮʹʧ( ʸʶʷ

ʥʩʫʥ"ʡ) 

ʪʸʥʶʤ ʩʴʬ ʺʥʡʠʹʮʤ ʬʹ ʤʬʲʴʤ 

ʨʩʰʦ 



 
ʡʥʩʡ ʸʥʡ,ʺʥʰʸʥʺʡ ʺʥʬʲʥʴʤ ʺʥʡʠʹʮ ʩʺʹ ʥʡʥ, ʲʶʡʮ ʺʥʰʸʥʺʤ ʺʠʭʥʨʰʠʥʥʷʤ2 . 

 ʳʱʥʰʡʭʥʨʰʠʥʥʷʤ2 ʬʠʤ ʡʶʮ ʬʲ ʭʩʰʥʺʰ ʬʡʷʮ- ʭʩʸʦʥʧ(ʺʥʡʠʹʮʤ ʩʺʹ ʬʹ), ʺʥʡʠʹʮʬ ʧʺʮ ʺʰʦʤ ʡʶʮ ʬʲ(PKZM  ) 
 ʲʥʰʮʤ ʭʥʧ ʡʶʮ ʬʲʥ(ʭʩʰʥʱʷʩʬʷ )ʺʥʡʠʹʮʤ ʺʠ ʬʩʲʴʮ ʭʠʺʤʡʥ. 

ʤʷʩʴʱ ʣʮ ʤʮʣʮʥ ʺʠʶʥʩʤ ʤʰʧʺʤ ʺʷʩʴʱ ʺʠ ʭʢ ʺʡʹʧʮ ʺʫʸʲʮʤ. 
ʤʣʥʡʲʤ ʧʥʥʨ ʩʴʬ ʭʩʠʺʮ ʩʠʬʢ ʭʲ ʸʩʹʫʮʡ ʭʩʸʧʥʡ ʯʠʫ ʭʢ. 

ʭʩʰʨʷ ʤʡʩʠʹ ʩʰʥʫʮʡ ʤʰʷʺʤʬ ʭʩʠʺʮ ʣʥʩʶ ʬʹ ʤʦ ʢʥʱ,ʬʬʫ ʺʰʫʥʺʮ ʸʷʡ ʯʩʠ ʭʤʡ,ʧʨʹʡ ʺʥʡʠʹʮ ʸʷʡ ʯʩʠʥ. 
ʤʸʨʬʥʠʤ ʺʫʸʲʮʤ ʯʠʫ-ʤʷʩʴʱ ʣʮ ʭʢʥ ʱʬʴʮ ʣʮ ʭʢʥ ʸʷʡ ʭʢ ʤʥʥʤʮ ʺʩʰʥʱ . 
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ʱʬʴʮ ʺʣʩʣʮ 

ʱʬʴʮ ʺʥʣʥʷʰ ʲʡʸʠ: 
ʤʮʮʣʤ 

ʺʩʰʸʥʺ ʤʡʠʹʮ ʺʬʲʴʤ 
ʺʴʸʨʶʮ ʤʡʠʹʮ ʺʬʲʴʤ 

ʤʹʩʬʢ ʺʲʸʺʤ 
 ʬʲʥʴ ʠʬ ʸʷʡ ʺʲʸʺʤ 

  ʸʮʥʬʫ ʲʥʰʮ ʭʥʧ ʺʠʸʺʤ
ʤʰʩʷʺ ʠʬ ʤʡʠʹʮ 

ʬʠʮ ʲʢʮ-  ʯʮʱʮʤ ʸʦʥʧ
ʺʣʡʥʲ ʠʬ ʤʡʠʹʮ 

 ʤʰʦʤ ʺʩʩʲʡ ʯʮʱʮʤ ʲʢʮ
 ʤʡʠʹʮʬ ʺʩʬʮʹʧ( ʸʶʷ

ʥʩʫʥ"ʡ) 

ʪʸʥʶʤ ʩʴʬ ʺʥʡʠʹʮʤ ʬʹ ʤʬʲʴʤ 

 ʭʥʨʰʠʥʥʷ2   



ʥʲʺ"ʦ-ʯʮʦʥ ʱʮʥʲ ʳʩʸʲʺ 



ʥʲʺ"ʦ-ʯʮʦʥ ʱʮʥʲ ʳʩʸʲʺ 
• ʳʩʸʲʺ ʩʴʬ ʤʣʥʡʲ ʥʰʩʤ ʸʩʹʫʮ ʳʱʥʰ ʭʥʹʩʩʥʲʺʤ"ʦ (  ʯʮʦʥ ʺʫʸʲʮʤ ʱʮʥʲ ʩʴʬ ʳʩʸʲʺ

ʤʫʩʸʶʤ ), ʺʥʩʥʬʲ ʯʩʡʬ ʧʥʷʬʤ ʭʬʹʮʹ ʸʩʧʮʤ ʯʩʡ ʸʩʹʩ ʸʹʷ ʸʶʥʩʤ ʳʩʸʲʺ ʤʹʲʮʬ ʥʤʦ
ʥʺʷʴʱʠʥ ʬʮʹʧʤ ʸʥʶʩ ,ʤʮʮʩʤ ʺʥʲʹʬ ʭʠʺʤʡ ʺʥʰʺʹʮ ʯʤʹ ʩʴʫ ,  ʺʥʰʥʲʬʥ ʲʥʡʹʤ ʩʮʩʬ

ʤʰʹʤ. 
• ʤZENITH 140 \ ʭʥʨʰʠʥʥʷ2    ʺʥʲʹʬ ʭʠʺʤʡ ʺʥʡʠʹʮʤ ʺʬʲʴʤ ʩʸʨʹʮ ʺʠ ʤʰʹʮ

 ʩʴʩʸʲʺʥʥʲʺ"ʦ (ʤʰʹʤ ʺʥʰʥʲʬ ʭʠʺʥʮ .)   ʤʡʩʠʹʤ ʸʥʡ ʬʹ ʯʥʷʩʸ ʺʲʶʡʮ ʺʫʸʲʮʤ
 ʸʷʩʤ ʳʩʸʲʺʤ ʬʹ ʥʺʱʩʰʫ ʺʲʡʹ ʪʫ ʸʷʩʥ ʬʥʦ ʳʩʸʲʺ ʯʩʡ ʸʡʲʮʤ ʺʠʸʷʬ–   ʤʩʤʩ ʸʥʡʤ

 ʯʩʨʥʬʧʬ ʷʩʸ. 
•ʸʷʩ ʬʮʹʧʤʥ ʠʬʮ ʸʥʡʤʹʫ ʡʥʠʹʬ ʪʸʥʶ ʹʩ ʸʹʠʫ , ʣʲ ʭʩʸʶʷ ʯʮʦ ʩʷʸʴʬ ʤʩʤʺ ʤʡʩʠʹʤ

ʺʩʰʹ ʭʩʬʥʦ ʬʮʹʧʤ ʩʴʩʸʲʺ ʥʡ ʯʮʦʬ ʤʸʦʧ( .  ʭʩʰʺʹʮʥ ʭʩʤʥʡʢ ʬʮʹʧʤ ʩʴʩʸʲʺʥ ʺʥʩʤ
 ʤʰʹʤ ʺʥʰʥʲʥ ʭʥʩʤ ʺʥʲʹʬ ʭʠʺʤʡ )– ʰʤ ʠʮʢʥʣʤ ʺʠ"  ʯʥʺʧʺʤ ʳʸʢʡ ʺʥʠʸʬ ʯʺʩʰ ʬ

 ʯʩʡ ʭʰʩʤ ʠʩʹʤ ʺʥʲʹ ʸʹʠʫ16:00  ʬ19:00 . 
•ʥʲʺʡ ʹʥʮʩʹ" ʩʴʱʫ ʯʥʫʱʩʧ ʤʥʥʤʮ ʦ,  ʬʮʹʧʤ ʺʷʴʤ ʩʰʷʺʮ ʬʲ ʱʮʥʲ ʺʺʧʴʤ ʭʢ ʥʮʫ

  ʤʫʩʸʶ ʡʷʲ ʬʮʹʧ ʺʥʷʱʴʤʡ ʤʣʩʸʩʬʥ ʬʮʹʧ ʺʸʡʧ ʬʹ ʭʢ ʥʠ ʭʩʬʲʴʮ ʬʹ ʭʩʩʨʸʴʤ
ʺʸʡʢʥʮ  . 



 
 ʺʥʧʥʺʴ ʺʥʬʲʺʡ ʤʮʩʸʦ ʺʣʩʣʮ(OCM:) 

 
•  ʩʹʴʥʧ ʯʥʩʬʲ ʧʨʹʮ ʭʲ ʺʩʰʥʩʶʨʩʡʸʢ ʤʮʩʸʦ ʬʲ ʺʱʱʡʺʮ ʤʧʥʺʴ ʤʬʲʺʡ ʤʮʩʸʦ

ʲ ʺʬʡʷʺʮ ʠʬʠ ʤʸʩʹʩ ʠʬ ʤʣʩʣʮ ʤʰʩʤʥ"ʩʨʮʺʮ ʡʥʹʩʧ ʩ. 
  ʭʰʹʩ ʭʩʮʸʦʮ ʭʩʮʩʥʱʮ (ʬʹʸʠʴ,ʣʫʥ...) ʭʸʥʡʲ ʭʩʩʷ ʸʹʷ ʩʨʮʺʮ ʯʩʡ ʤʡʥʢ ʬʦʥʰʤ  

ʭʸʥʦʤ(H) ʤʮʩʸʦʤʥ. 
   ʤʨʩʹʡ ʥʦ ʭʩʸʶʥʩ "ʤʲʸʴʤ" ʤʮʩʸʦʬ ʺʸʦʲʡ ʸʫʱ (Weir) ʸʹʩ \ ʲʡʥʸʮ \ ʹʬʥʹʮ (V 

notch ) ʥʠ ʲ"ʩ ʭʸʦʩʮ (Flume). 

  



ʭʩʹʥʮʩʹʤ ʺʣʩʣʮʬ ʤʮʩʸʦ ʺʥʬʲʺʡ ʺʥʧʥʺʴ ʭʰʩʤ: 
•ʩʰʥʫʮ ʸʥʤʩʨ ʭʩʫʴʹ – ʺʣʩʣʮ ʺʥʮʫ ʭʩʫʴʹʤ ʭʩʱʰʫʰʤ ʯʥʫʮʬ. 
•ʭʩʬʲʴʮ ʭʩʩʺʩʩʹʲʺ -  ʭʩʮʬʹʮʤ ʺʥʩʥʹʸʬ ʭʠʺʤʡ ʺʥʮʫʬ ʭʩʫʴʹʤ  

ʭʩʮʸʦʥʮʤ ʬʲ ʭʣʩ. 
•ʺʥʰʧʺ ʧʥʫ – ʺʣʩʣʮ ʺʥʮʫ ʩʮ ʸʥʸʩʷʤ. 

ʺʩʰʥʩʶʨʩʡʸʢ ʤʷʩʴʱ ʺʣʩʣʮ: 
 

ʸʹʠʫ ʭʸʦʩʮʤ ʥʰʩʠ ʲʥʡʷ (ʸʤʰ \ ʤʬʲʺ) ʭʩʹʮʺʹʮ ʺʫʸʲʮʡ ʺʬʬʥʫʤ 
ʹʹʢ ʺʥʸʩʤʮ ʩʰʥʱʸʨʬʥʠ(Velocity Sensor)  ʡʥʬʩʹʡ ʣʮ ʤʡʥʢ ʩʰʥʱʸʨʬʥʠ 

ʡʥʹʩʧʬ ʤʷʩʴʱʤ . 

http://www.megatron.co.il/Default.asp?PageId=51859&FragmentId=129922&PagesCount=3


Flowmeters 

Positive Displacement 

Mass FlowMeter 

ElectroMagnetic 

Ultrasonic 

OCM and etc… 

El.Mag.Insertion 



Insertion Technology Theory: 

Fluid speed meters, properly installed in a straight pipe, 

are used to measure the local flow velocity V to calculate 

the average velocity Vm and the volumetric flow rate Qv: 

   

  Qv = A V(A)dA = Vm * A 

 

A = cross section of the pipe 

Theory of Operation 



The larger the section 
the more fluid can flow 

The faster the liquid 
the more fluid flows 

Qv = A V(A)dA = Vm * A 

Theory of Operation 



Velocity-based flow sensors depend on fully developed 
turbolent flow 

Insertion Technology Theory: 

Fully developed velocity profiles 

in a constant cross-section pipe: 

Flow Profile: unidimensional flow 

Possible flow velocity sensor 

positions: 

Theory of Operation 



Insertion Flowmeters 

Paddlewheel Electromagnetic 

Velocity-based Flowmeters 



Signal ( = sequence of pulses ) 

volt 

sec 

The faster is the fluid 
The more frequent are the pulses 

To convert the signal in a flow rate you need the 
calibration factor: 

Q = F / K-Fact 

Where:   F = frequency [ Hz ],   Q = flow rate [ l/sec ] 

Principles of Operation 
Paddlewheel flow sensors based upon the energy present 

in the flow rate to spin the rotor (paddlewheel) 
around a fixed shaft 



Electromagnetic flow sensors based on the Faraday’s law about 
electromagnetic induction and having no 
moving parts 

Principles of Operation 

If an electrical conductor is caused to move in a magnetic 

field, such movement induces a voltage in the conductor 

)Faraday’s law(. The two magnetic coils in the body of the 
instrument generate a magnetic field perpendicular to the 

flow direction. The magnetic B and the velocity v induce a 

voltage U between the central electrode and the stainless 

steel body. 

The voltage U is directly proportional to the flow velocity v: 

 

U = K x B x V x D   

 

K = instrument constant,  B = strength of magnetic field, 

V = local flow velocity, 
D = distance between the two electrodes. 



Main Features  

•Only one version suitable for pipelines both in metal 

and in thermoplastic materials 

•No moving parts, no wear, maintenance-free 

•Improved electronic for a better and more accurate 

measurement 

•Quick installation from DN 50 (2”( up to DN 400 (16”( 

•Direct connection to FlowX3 Flow Monitors and 

Transmitters and or Batch Controllers 

Electromagnetic Flow Sensor 

The electromagnetic flowmeters, suitable for use 

in both metal and thermoplastic pipelines, can 
measure liquids where suspended solids are 

present or abrasive liquids as long as they are 

conductive and homogeneous 

F3.60M 



Ultrasonic flow measurement 

• Ultrasonic flowmeters use acoustic waves to 
detect the flow traveling through the pipe. 

• Ultrasonic energy is transmitted through the 
liquid in the pipe using transducers that strap 

on to the outside of the pipe  

Digital Correlation 
 Transit Time 
(clean liquids) 

 

 
 

(T is directly proportional to velocity) 



Upstream 
transmitted 

signal 

Downstream 

transmitted 

signal 

Note: For a transmission frequency of 1MHz 360°  1000nsecs 
Relationship of signals used to determine forward or reverse flow  

Ø 

measures the time it takes to travel from  

upstream to downstream transducer and back 

Digital Correlation Transit Time Flowmeter 



Coils

Electrodes

Excitation 

frequency 

generator

A/D 

Converter

Micro 

Processor

Programing 

Keys
Display

Output 

Module

Power 

Supply

Memory

Pre-Amplifier

Detector

Field Outputs

External

Power Supply

Primo Amplifier

Mag. Meter is based on Faraday’s Law of electromagnetic induction. 

Flow range         0,03 - 10 m/s 

Conductivity      min. 0,5 uS/cm 

Accuracy           < +/- 0,25 % 

Protection Class of the housing       IP 65 (IP 68)  



Faraday´s law 

Faraday´s law states that when a conductor (fluid) moves through a magnetic 

field of given strength, a voltage is produced. 



Operating principle 

E= magnitude of the voltage              B= magnetic field density                            

D= pipe diameter                                v = average velocity of the medium  



Meter installation 



Meter installation 



Meter installation 



Meter installation 



Grounding for non metal pipes or pipes with 

a liner inside 

- Grounding electrodes 

- Grounding rings 



Flow Monitors 
Theory of Operation 

 

  Flow units work on the suspended body measurement prin- 

  ciple. The suspended body  is introduced into a cylindrical  

  slotted nozzle. Depending on the model, the installation of  

  the flow monitor is either dependt of position (only with sus- 

  pended bodies) or independent of position (suspended bo-  

  dies with spring).  A reed switch is connected external to the 

  flow circuit.  

Assembly notices 
1. Units dependent of position 

         The flow monitor must be installed vertically in the system. 

         The flow must be from the bottom to the top.  

2. Units independent of position 

         The flow monitor can be installed in the system in any  

         position. 

         The direction of flow must be such that an increase in the  

         flow produces a corresponding positive movement on the  

         scale. 



• Single & Multiple Tube FlowMeters 

• FlowMeters are installed vertically in  
  lines Gases or Liquids to be monitored. 

Rotametrs 

Flowtube 

Float 

Q= Volume    
Unit time 

Q- Rate of flow 

Variable area Flow Meters 
 This flow rate is obtained  

by determining the height  

of  the  float with the aid of 

a scale etched on the flow 

tube.  



Vortex Flow Meters 

• Fluid types: liquid, Gas, Steam 

• Pipe: 3/4" to 6"  • Outputs: 4-20 mA 

• Air flow range: 2.2 to 58123 SCFM 




