
17. Investigation of changes in water density as a function of 

temperature 
 

(1 week, 8 points) 
 

Issues: absolute density, relative density, specific gravity, linear expansion coefficient, volumetric expansion 

coefficient, buoyancy force, Westphal balance, Mohr balance, hydrostatic weight, anomalous water expansion. 

 

Literature: Rew1,62÷66; Dry1,57÷60, 65÷68; Szc1,t.2,15÷22. 

 

 
The purpose of the experiment is to determine the relative density of water as a function 

of temperature. 

The method for determining the density of liquids is given in the cited literature. The 

measuring system is equipped with a water bath enabling the water temperature changes. 

Temperatures lower than room temperature are obtained by placing ice in a water bath or by 

adding a small amount of liquid nitrogen. Higher temperatures are achieved by heating the bath 

with a regulated power heater. We measure the temperature with a laboratory thermometer. We 

make sure that the diver is completely submerged and does not touch the vessel walls. 

We use distilled water. During the heating of the water bath, air bubbles may attach to 

the diver, which will falsify measurements. We remember to remove these bubbles. 

We must remember that the volume of a glass diver depends on the temperature (thermal 

expansion of the glass). We take this into account by determining the limits of the coefficient 

of linear temperature expansion of the material,   [Por1], from which the diver is made, and 

determining the diver's volume. We can assume that the relative changes of volume V/V are 

proportional to the relative changes of linear sizes L/L, so: 
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The measurement results should be presented on the graph. Because the balance is not 

scaled in absolute units, we present relative quantities, i.e. the ratio (t)/(20°C) as a function 

of temperature, where (t) is the density of water at temperature t. In the same way we also 

present the literature data [Por1, A32 ÷ A34]. 


