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1 Introduction 

1.1 The Volume Change Transducer is readable to 80 x 0.1 cm³ with a maximum working 
pressure of 1700 kPa. The assembly includes valves to reverse flow through the unit, 
changing the direction of the transducer stem, when larger capacities are required. 
The unit is mounted on a case which is hinged for access to pipework and can be 
wall mounted. 

1.2 As supplied the unit is fitted with a 5 pin DIN plug wired for use with ELE ADU loggers 
computer systems. 

2 Specification 

Chamber volume 80 cm³ 

Transducer  

 input voltage 

 designed linearity 

 

10 Vdc 

0.33%FS 

 
3 Installation 

 
3.1 Mounting 

3.1.1 The unit is provided with an upper bracket (1) and lower hinged bracket (2).  

3.1.2 Choose the wall location for the unit at any convenient position related to the test 
equipment. 

Note: long pipe runs between test components should be avoided. 

3.1.3 Mark the screw locations for the unit, drill and plug the required holes. 

Note: at this stage do not mount the unit on the wall. 
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3.2 Filling with water 

Note: when first priming the system, it is advantageous to add a small quantity of 
liquid detergent to the water. This will assist in dispersing air bubbles adhering to the 
pipework etc. This liquid should be flushed through and replaced by clean de-aired 
water before bringing the system into use. 

3.2.1 Connect port ‘C’ to a pressure source using 6 mm O/D nylon opaque tubing. 

3.2.2 Connect port ‘D’ to a triaxial cell using the 6 mm tubing.  

3.2.3 Set valve ‘B’ to closed (lever horizontal) and open valve ‘A’ (lever vertical). 

3.2.4 Allow water to flow from the pressure supply through the pipes and into the triaxial 
cell. When the unit appears full, close the triaxial cell valve. 

3.2.5 Bleed the upper chamber with valve ‘B’ to down position, valve ‘A’ closed and bleed 
‘E’ open. 

Note: a small positive pressure may be required to expel the air from the upper 
chamber. 

3.2.6 When water only is flowing, close bleed ‘E’. 

3.2.7 Now invert the unit. 

3.2.8 Bleed the lower chamber of air with valve ‘B’ to up position, valve ‘A’ closed and 
bleed ‘F’ open.  

Note: a small positive pressure may be required to expel the air from the lower 
chamber. 

3.2.9 When all air has been expelled, close bleed ‘F’ and return valve ‘B’ to the horizontal 
position. 

3.2.10 Check for any visible air in the pipes. Continue bleeding as above until all air is 
removed. For air that cannot easily be moved, see below. 

3.3 De-airing 

3.3.1 Close the triaxial cell inlet valve. 

3.3.2 Set valve ‘B’ to down position. 

3.3.3 Set valve ‘A’ to closed position (lever horizontal). 

3.3.4 Apply a pressure of 700 kPa for several hours.  

3.3.5 Release the pressure and check all pipework and chamber for signs of air and leaks. 

3.3.6 When satisfied, flush the system through with fresh de-aired water. 

3.3.7 Finally, set all valves to the closed position. 

3.3.8 Set all valves to the closed position and mount the unit in its operational position 
using the screws provided. 

3.4 Connection to ADU (see figure 3) 

3.4.1 The cable connection from the transducer incorporates a 5 pin DIN plug. 

3.4.2 Each unit is supplied with a calibration certificate. 

3.4.3 The DIN plug will be connected to the appropriate socket of the ADU. 
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3.5 Zero setting 

3.5.1 The unit is calibrated to indicate zero volume with the transducer piston 
approximately 1 mm off the bottom of the lower chamber. 

 

 

4 Operation 

4.1 Manual piston movement 

4.1.1 It may be found necessary to move the transducer piston in the chamber before a 
test. 

4.1.2 To raise the piston from 0 to 10 cm³. 

4.1.3 Apply a small pressure at port ‘C’. 

4.1.4 Raise valve ‘B’. 

4.1.5 Open the triaxial cell base valve to release water from the system. 

4.1.6 The piston will rise. Close valve ‘B’ (horizontal position) when the required reading 
has been obtained. 

4.1.7 To lower the piston, proceed as detailed above but lower valve ‘B’. 

4.1.8 After setting the transducer, close all valves. 

4.2 Initial operation 

4.2.1 When setting up a test, all system valves should be closed. 

4.2.2 To allow water to by-pass the volume change unit, open valve ‘A’ (lever vertical). 

4.2.3 When ready to measure volume changes, close valve ‘A’ (lever horizontal) and set 
valve ‘B’ to the direction of flow appropriate to piston position (up to cause piston to 
rise, down to cause piston to fall). 

4.3 Test procedures requiring uni-directional volume changes exceeding 80 cm³ 

4.3.1 Initially set the transducer to near zero cm³ (see 4.1). 

4.3.2 To commence volume change reading, set valve ‘A’ to closed position (lever 
horizontal). Set reversing valve ‘B’ (lever to up position). 

4.3.3 Volume changes will now be noticed by the transducer. 

 

Figure 3  ADU 8-channel Datalogger 
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4.3.4 When the volume change reading approaches 80 cm³, record the reading and 
immediately move valve ‘B’ (lever to down position) to reverse flow in the chamber. 

Note: when using with a computer program, the software display will give 
instructions. 

 

 

 
4.3.5 Example (manual reading) 

Stage 1 cm³ 

Initial reading 5 

Reading at valve change 77 

 72 

 

Stage 2 cm³ 

Initial reading 77 

Final test reading 25 

 52 

Total volume change 72 + 52 = 124 cm³ 

4.3.6 At completion of the test, close valve ‘B’ (lever horizontal). 

Note: valve ‘A’ can be opened to allow water to bypass the volume change unit. 
However, it is recommended to keep all the valves in the system closed between 
tests. 

 

 

Figure 4 
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5 Maintenance (see figure 5) 

5.1 Cleaning volume chamber 

5.1.1 Occasionally, it may be found necessary to clean the volume chamber. 

5.1.2 Disconnect the flexible connection to the upper and lower chambers. 

 
5.1.3 With the panel hinged down, remove the two transducer bolts (4) (figure 2), carefully 

releasing the assembly. 

5.1.4 With the unit on a clean bench, remove the three chamber retaining nuts and 
washers (19 and 20) and release the lower chamber (17). 

5.1.5 Unscrew stud (11) to release the diaphragm plate (7) and carefully remove the 
diaphragm (14). 

Note: the diaphragm and seal (9) may stick and the components need releasing. 

5.1.6 Clean all components in a good detergent solution, rinse and reassemble in reverse 
order. 

Important: it is important to handle the diaphragm carefully and assemble correctly. 
Fold towards the upper chamber. 

Figure 5 
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5.1.7 After assembly, carry out priming and de-airing procedures (section 3). 

Note: during the pressure test, check for any sign of leaks. Any leak must be corrected. 

Note: after cleaning, it is advised that a calibration check should be carried out. See 
section 6. 

5.2 Diaphragm change (see figure 5) 

5.2.1 Should the slightest damage occur to the diaphragm, it must be replaced. 

5.2.2 See 5.1 for disassembly procedure. 

5.2.3 The new diaphragm will be too large to fit the chamber. Carefully trim off to the outer 
diameter of the upper chamber (13). Do not stretch the diaphragm. 

5.2.4 Reassemble as detailed in section 5.1, ensuring the correct arrangement for the 
diaphragm. 

5.3 Transducer change (see figure 5) 

5.3.1 To change the transducer, proceed as in section 5.1 and then: 

5.3.2 Carefully remove the piston (6) from the transducer armature. 

5.3.3 Remove the three transducer retaining screws (16). Take care not to lose the seal 
(24). 

Note: after changing a diaphragm or transducer, it is essential to recalibrate the unit. 

6 Recalibration 

6.1 Should recalibration be required, contact ELE Service Department. 
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