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  DEMONSTRATION 12 ELECTRODE ECT SENSOR 
 
 

 
Figure 1. Single-plane 12-electrode unguarded demonstration ECT sensor 

 
 
1. SENSOR DETAILS  
 
The PTL D12 is a simple demonstration 12-electrode ECT sensor, which is intended for use 
with dielectric materials in granular or powder form to demonstrate the basic principles of 
Electrical Capacitance Tomography (ECT). It is constructed from 2 inch (50mm nominal) 
PVC tubing and fittings, including a clear plexiglass section which allows the sensor contents 
to be viewed. There are no driven guard electrodes, so this sensor can be used with basic ECT 
measurement equipment 
 
The electrode assembly is fabricated from a flexible copper-clad laminate using standard 
photo-lithographic and etching techniques, which is then wrapped around the outside of the 
PVC tube to form a cylindrical electrode array. Cylindrical spacer sections support an external 
earthed metal shield which screens the electrode assembly from external signals. The 
capacitance electrodes are each connected to RG174 miniature coaxial leads which pass 
through holes in one of the outer spacer section. These leads are terminated in miniature SMB 
coaxial connectors at the remote ends for connection to the measuring equipment. 

  
Figure 2. Capacitance sensor section construction  

 
Figure 2. shows an axial cross section of the sensor electrode assembly, showing the radial 
(cylindrical) spacers and the outer metal (copper) screen.  
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Figure 3 shows a negative image of the copper laminate which forms the sensor electrodes. 
The electrodes are 100 mm in length and are separated by axial screening tracks of width 0.1 
inches (2.54 mm). A 2 inch (50mm) length of earthed ground plane extends axially beyond 
the sensor electrodes at each end of the electrode assembly and 1MOhm discharge resistors 
are connected between each sensor electrode and the screen. 
 

 
 

Figure 3. Electrode layout 
 

 
 
The sensor section containing the electrodes is connected to the clear section and sealed end 
sections using standard 2 inch push-fit pipe coupling sections. This allows the capacitance 
sensor section to be used with other similar size tube configurations.  

 
A BS5254 50mm straight coupling 
B BS5254 50mm access plugs 
C 28.5mm length of clear plexiglass pipe 

 
 

Figure 4. Side view of completed sensor 
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Figure 5. shows a series of photographs of the sensor electrode assembly at various stages of 
construction. 
 

 
Figure 5.1 Pipe with sensor electrodes 

 
Figure 5.1 shows the sensor electrode laminate wrapped around the outside of the 2 inch tube. 
 

 
Figure 5.2 Addition of radial spacers 

 
Figure 5.2 shows the addition of four radial spacers adapted from 2 inch push fit couplings. 

 
 

 
Figure 5.3  Addition of outer screen 

 
Figure 5.3 shows the addition of the screen, formed from a copper sheet which is wrapped 
around the radial spacers and held in place by releasable plastic cable ties. 
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TYPICAL CAPACITANCES (sensor empty) (fF) 
 
Src 
   1  484.65   49.26   21.72   13.93   11.40   10.57   11.18   14.08   21.54   48.85  478.75 
   2  517.62   48.41   21.26   13.84   11.21   10.58   11.34   13.69   20.86   45.21 
   3  487.31   47.50   21.88   14.22   11.12   10.21   10.57   13.30   20.50 
   4  475.13   48.59   21.86   13.53   10.42    9.38   10.46   12.75 
   5  487.77   48.28   20.87   12.94   10.01    9.75    9.94 
   6  513.36   47.54   20.84   13.07   10.69    9.53 
   7  486.08   47.46   20.90   13.57   10.59 
   8  507.44   47.90   21.51   13.69 
   9  498.02   48.02   21.53 
  10  473.55   47.32 
  11  484.35 
 
 
 
 

SPECIFICATIONS 
 

Number of electrodes: 12 Measurement electrodes 
Measurement Electrode length 100mm 
Axial guard width 2.5mm  
External measuring sensor tube diameter 54mm nominal 
Internal measuring cylinder diameter 50mm nominal 
Sensor tube material PVC 
 
 
 
 
 
 
 
 
 

Please contact us (details below) for further information.  
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