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How Does a Thermowell Work? — Fundamentals of Temperature Sensor Protection
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one boundary between the sensor and the process

sensor head

~———_ process connection (flange)
sensor

(RTD / TC) stem

tip — in the flow

process fluid
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why the sensor does not go into the process directly

direct immersion with a thermowell
sensor — wetted directly sensor, isolated in the bore
remove it - process must be shut down / drained thermowell keeps the process sealed
no protection from pressure, velocity, corrosion sensor can be pulled and replaced separately
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the components of a thermowell

sensor connection /

(thread for sensor housing) process connection
(flanged / threaded / welded)

lagging extension

bore (sensor cavity)

root diameter

tip diameter

tip
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flanged
I I

bolted, gasketed —
removable under pressure
with proper procedure

three ways to seal a thermowell to the process

threaded

NPT / BSP thread —
low cost, size- and
rating-limited

welded

welded to the pipe —
permanent, highest
pressure integrity
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straight

root @

tip @

simplest, most robust —
highest drag and mass
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straight, tapered and stepped stems

tapered

root @

tip @

lighter tip, better
frequency behaviour

stepped

root @

tip @

most of the tapered
benefit, lower cost
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insertion length — how far the tip sits inside the pipe

insertion
length (U)

pipe centreline

measured from the process-connection face to the tip
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heat transfer path

process thermowell bore / sensor
fluid wall fill tip

conduction through metal, then across the fill

(air / oil / paste) to the sensor element
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why an air gap at the tip is a problem

sensor bottomed — good contact sensor short — air gap at tip

spring loading closes the gap slow, lagged response — poor accuracy
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replacing the sensor without opening the process

BEEBE RN

process stays sensor connection sensor is withdrawn new / calibrated
sealed & live is loosened from the bore sensor is fitted

the thermowell — the only part in contact with the process — never moves
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two installation mistakes that hide inside a normal-looking reading

correct — tip reaches the flow too short — tip stays near the wall

................. centreline — never reached

an insertion length that is too short under-reads a moving process —
the transmitter still shows a stable, believable number
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