
26. Determining the volume of solids 
 

(1 week, 9 points) 

 

Issues: gas transformations, isothermal process, adiabatic process, density, 

specific weight, heat, temperature. 

 

Literature: Res80,683696; Res98,571581; Szy2,297305. 

 

 
The purpose of the experiment is to determine the volume of two irregular samples made 

of aluminum alloy and lead. 

 

1. Idea of the experiment. 

 

The idea of the experiment lies in the fact that the tested object is closed in a sealed 

chamber, by changing the volume of the chamber and measuring the change in gas pressure in 

the chamber. Change of the pressure is related to sample volume. Earlier we do calibration of 

the apparatus using samples of known volume. The advantage of the method is that the body is 

not immersed in liquid but in gas so there are no problems with wettability, bubble formation, 

drying, etc. 

The measurements of the change in volume and pressure are carried out in such a way 

that the chamber K (Fig. 26.1) is connected with one arm of the glass U-tube filled with liquid. 

At the end the other arm of the U-tube is under the atmospheric pressure. The U-tube is attached 

additionally to the vessel N filled with liquid. By changing the liquid level in the vessel, we 

change the pressure and volume in the chamber. The chamber is equipped with a valve Z that 

can be opened for equalization of the pressure in the chamber with the atmospheric pressure. 

 

  
Figure 26.1. Experimental setup for volume determination. 



 

2. Instrument calibration. 

 

Put a certain number of reference discs into the chamber. Measure previously the 

diameter and height of the discs with a caliper and determined their volumes. Open the Z valve, 

close the chamber and by changing the position of the vessel N bring the liquid levels in the U-

tube to line 0 (dashed horizontal line in Fig. 26.1). Close the Z valve slowly and gently so that 

the levels do not change. Change the position of the vessel N and observe changes in the height 

of the columns of liquids x and y (Fig. 26.1 shows the situation after raising the vessel N). After 

waiting for such a long time that the level changes no longer take place, note the x and y values 

and again change the position of the vessel N. In this way for a given volume of reference discs 

V one can find the proportionality factor (V) between x and y: 

𝑦 = 𝛼(𝑉) ∙ 𝑥      (26.1) 

It is important not to make too big level changes, because then you have to wait long 

time for the temperature in the chamber and outside of it to equalize. Strictly speaking, 

isothermal gas process should be performed and not adiabatic. 

The measurements described above should be carried out for other volumes V and the 

results should be presented on a graph. In this way one can get the calibration of the device. 

 

3. Unknown volume measurements. 

 

Insert the measured body into the chamber and, as before, determine the proportionality 

factor . Using previous calibration determine the volume of the sample. Carry out a checking 

measurement - weigh the body and calculate its density. Compare the results with the literature. 


