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Thermal Conductivity Cone

For use with a Neptune 5000 CPT System.

Using the Datem Thermal Conductivity Cone enables fast, in-situ 

measurements of thermal conductivity of subsea soils. Typically 

this system is used to determine the heat transfer rate 

through soils around proposed subsea power cable routes.

The Thermal Conductivity Cone is built to the highest standards 

featuring a combination of Titanium and high performance 

stainless steel. It features a 5cm² Cone Penetrometer 

incorporating an off-axis thermal conductivity probe. This 

arrangement ensures that the CPT data is still valid and 

unaffected by the additional thermal conductivity 

system.

Heat is generated by a built-in calibrated 

variable power heater. Temperature 

measurements are taken by a calibrated 

high-precision sensor. The system 

provides a real-time display of the 

temperature and initial calculation 

for thermal conductivity while 

recording the data for further 

analysis.

Specification
Heater Power: 0 - 120 W/m.

Temp. Range:  105K (total)

 80K (calibrated)

Temp. Resolution: 1mK

Temp. Accuracy: 10mK

Dimensions:  82 x 17 x 3cm

Weight:  2kg approx.



 

There are various methods suggested for the measurement of geotechnical thermal 

conductivity, each one with its advantages and disadvantages. 

The Off-Axis method was selected due to its superior functional characteristics. Unlike 

systems that are built into the push-rod, it allows the measurement of relatively undisturbed 

soil due to being away from the CPT Piezo Cone. It also ensures that the CPT data 

obtained from the Piezo Cone is still valid allowing for CPT and Thermal Conductivity to be 

undertaken during one push. More significantly, it allows for a much smaller diameter 

thermal probe requiring much less 

energy and time to complete a test, as 

illustrated in Graph 1. For example, in a 

medium with lower thermal diffusivity, 

heat moves slower through it as 

indicated by the red line on Graph 1. 

Using an 8mm diameter probe allows 

measurement to begin after just 5 

minutes as opposed to 23 minutes for a 

19mm diameter (rod sized) probe and 

40 minutes for a 25mm diameter (cone 

sized) probe. 

 

Referring to Graph 2, the test is started by applying and monitoring a constant power to the 

heater within the probe (Point 1 on the graph). The heat transfers to the surrounding 

medium to be measured while transmitting temperature readings to the on-board data 

acquisition and control system. 

After the probe transient time (Point 2 on the graph), the temperature slope becomes linear 

against the natural logarithm 

of time allowing the thermal 

conductivity calculation to be 

performed. The heater is 

continuously powered and 

monitored throughout the 

measurement stage until the 

response ceases to be linear 

(Point 3 on the graph) due to 

axial heat flow and various 

other factors. At this point the 

heater can be be switched off 

and the thermal conductivity of 

the medium under test 

analysed.
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Graph 2: Thermal Conductivity using
Transient Line Heat Source Method

Graph 1: Sample Comparison of Probe 
Diameter vs. Minimum Transient Time before 

measurement can begin
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