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Thermowell is a device used to protect temperature sensors such as RTD, 

thermocouple or thermometer from damage caused by corrosion and impact of 

process fluid flow. The advantage of using thermowell allows the sensor to be 

replaced or calibrated without having to stop the process. In order for 

thermowell to have proper reliability,  selection of the material  is very 

important, design engineer must  take into account the thermal lag (response 

time), the sensing accuracy as well as the service condition, i.e. pressure, 

temperature, velocity, corrosiveness etc. Thermowell must be compatible with 

measurement ranges and process conditions, for example thermowell must not 

be subjected to thermal shock or mechanical impact, thermowell must not be 

bent or altered in installation. 

During installation termowell must be placed at least in the middle third of the 

pipe, moreover the position may vary depending on the tapping point. Very 

important to be ensured that parts of the sensor are fully exposed to the process 

media.  

Thermowell installation position 

Figure-1, Thermowell installation in a straight process flow pipe. 

 

Figure-1, Thermowell installation on the elbow pipe position verticles 

 



THERMOWELL 

2 
 

Figure-3, Thermowell mounting in horizontal elbow pipe 

 

Thermowell connection type 

1. Threaded type  

Threaded type thermowell has two threaded models, namely straight threaded 

model (BSP) and tapered threaded model (NPT), to prevent leakage on the 

straight threaded, the seal in the form of teflon gasket must be used whereas for 

the tapered model the silicone seal tape must be used 

 

2. Welded type 

Weld type  thermowells are used at extreme pressure and temperature service 

conditions, and when ASME codes require welded connections. The welded  

type thermowell is a low cost item, but the disadvantage is that the well is not 

removable for inspection or replacement. 
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3. Flange type 

This flange type Thermowell secured using  bolt and nut.  The classification of 

pipe is very important to be considered. The flanged thermowell may either 

have the flange welded on the shank (stem), or the flange and shank may be 

forged as an integrated unit for use in severe service conditions. 

 

To test thermowell reliability, there are several tests  usually applied to a 

termowell including: 

a) Resonance / vibration test  

b) Impact resistance test 

c) Flexibility test 

d) Maximum pressure test 

e) Minimum temperature test 

 

The main thermowell failure cases: 

1. Vibration rupture  

In case of high velocity fluids flow in which the process medium flow rate is 

high the thermowell could vibrate. This is because of oscillations that can 

subsequently develop in the process medium caused by the turbulent nature of 

the vortex. The vortex which can be detached from the fluid flow surrounding 

the thermowell. When the vibration frequency of the fluid movement coincides 

with the natural one of the thermowell we can say that the thermowell is in 

resonance. At this state the movement range due to bending increases seriously 

as well as the bending stress causing a tension level to the thermowell which is 

higher than the maximum limit allowed for the material. In this way the 

thermowell is damaged where tensions are higher that is in the thermowell 

constraint point. In this case there is the risk of leakage which could affect the 

outer parts of the process. It is necessary to install the thermowell far from the 

resonance area, or when the process type does not allow that, replace it with a 

thermowell designed with a shorter immersion length or an antivibration collar. 
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Antivibration collar just reduces the vibrations effects caused by the process 

medium. It will have advantage if collar size and nozzle size meet following 

condition; the gap between outside collar diameter to the inner bore diameter of 

nozzle less than -0.20 / -0.25 mm 

 

 

2. Fatigue rupture  

In case of high velocity fluids flow the thermowell is subject to stress. In fact 

the dynamic properties of the medium make the thermowell ocsillate cyclically 

causing a mechanical stress to it. After repeated cycles the thermowell could 

break because of the widening of a crack which usually create nearby the 

welding between the flange and the thermowell body in the constraint point 

where tension due to fatigue (and bending) is higher. So it is necessary to 

establish if the resulting dynamic tensions are lower than those supported by the 

material maximum fatigue limit. If they are not, replace the thermowell 

installing one whose dimensions can support the current dynamic stress.  
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3. Over pressure rupture 

In case of pressure peak due to a system malfunction the thermowell could be 

subject to a higher pressure value compared to the maximum tolerable limit. In 

this case the thermowell hydrostatic tightness cannot be guaranteed. If the 

thermowell is not able to tolerate such a pressure value. It is then necessary to 

replace it with another one whose dimensions are suitable to the oscillations 

produced by the maximum current pressure. 

4. Corrosion rupture 

In case of particularly aggressive process medium the thermowell material and 

welded parts could be eroded. That is why it is necessary to choose the most 

suitable material matched to the process medium in order to ensure a properly 

functioning thermowell.  

5. Over temperature rupture 

In case the process temperature is higher than the maximum allowed 

temperature with respect to the thermowell material, the established security 

standards are no longer ensured; the mechanical thermowell properties slightly 

decrease when the temperature exceeds the maximum limit. Therefore it is 

necessary to select a material suitable to the process temperature range in order 

to prevent any damage to the system.  

Maintenance 

Generally thermowells are maintenance-free, moreover regular  visual check to 

identify any leak, vibration or damaged is recommended. In case repair is 

required consultation to the manufacture is a must. 


