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Temperature Sensors 
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Thermocouples
Platinum resistors, Pt100
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Pt 100
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Pt100
Structure and Mechanism

• Platinum resistor inside stainless steel 
sheath packed with MgO for insulation.

• Platinum resistance varies with temperature 
very uniform over a large temperature range.

• At 0°C the resistance is 100 Ohms, (Pt 500 
or Pt 1000 also available)
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Pt100
Where do we use them 

• Fedegari uses Pt 100 probes for controlling 
sterilization cycles

• Hold their calibration very well 

• Very robust
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Pt100 Accuracy 

• Different accuracies of Pt 100
• Fedegari uses AA
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Pt100 compliance  
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Thermocouples 
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Thermocouples  
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Hot junction, 
inside chamber 

Cold junction, 
outside chamber 
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Thermocouples  
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Hot junction, 
inside chamber 

Cold junction, 
outside chamber 

• Two wires of two different metals.

• Connected at two points, the ‘Hot Junction’ 
and ‘Cold Junction’.

• Heat hot junction  flow of electrons 
between two metals. 

• Voltage is proportional to the difference in 
temperature between the hot and cold 
junction
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Thermocouples  
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Hot junction, 
inside chamber 

Cold junction, 
outside chamber 

• Calibration required before use.

• Verification required after use.

• May not hold calibration for a long time due 
to change in purity of metals.

Disadvantages  
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Thermocouples  
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Hot junction, 
inside chamber 

Cold junction, 
outside chamber 

• Very flexible/easily manipulated to get into 
load

• Can measure temperature in a very precise 
place

• More affordable

Advantages  
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Tolerance classes 
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• Type T , Class 1 
• Most suitable temperature generally  
• Most accurate class 

IEC 60584-2013
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Thermocouples Applications 
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• Temp. Distribution Exercise 
• (Thermal mapping)  
• During OQ – empty chamber

• Temp. Penetration Exercise
• During PQ – with the load for cycle development
• Generally used to qualify and re-qualify loads 
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Thermocouples FAQ, How many 
have to be used ? 
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• There is no right or wrong answer 
• Generally you will use enough TCs to distribute around the load leaving 

some contingency incase of failure. It’s good practice to have 2 TCs at 
your reference point generally the in the drain for porous load 
programs. 

• Typical ‘rule of thumb’
• 12 for all chambers up to 2000 liters. 
• Plus two for every extra 1000 liters 



16

Thermocouples FAQ, Where do 
you locate them ? 
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• There is no right or wrong answer 
• Looking for the coldest point during the exposure
• Looking for the slowest point to reach minimum Sterilization 

temperature
• Enough to cover all critical points within chamber and load
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Thermocouples FAQ, Where do 
you locate them ? 
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Summary 
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Pt 100 Thermocouple
How they work? Resistance across a 

platinum resistor
Voltage created

between two wires of 
different metals

When do we 
use them?

Sterilization process 
control

OQ and PQ procedures 
for thermal distribution 
and thermal penetration

Advantages Hold calibration well
Robust

Easily manipulated
Measure temp in a 

precise point
Disadvantages Large and harder to 

manipulate
Have to frequently 

recalibrate
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Equilibration Time 
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• Clause 3.15 – Equilibration time
• “Period which elapses between the attainment of 

the sterilization temperature in the sterilizer 
chamber and the attainment of the sterilization 
temperature at all points within the load.” 
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Definition of Equilibration 
time: 
EN285: 1996 

As the statement “in the sterilizer chamber” was 
unclear, the definition was modified and has 
remained unchanged till now:
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• Clause 3.10 – Equilibration time
“Period which elapses between the attainment of 
the sterilization temperature at the reference 
measurement point and the attainment of the 
sterilization temperature at all points within the 
load.”

• Clause 3.24 – Reference measurement point
“Point where the temperature probe used for the 
operating cycle control is located.” 

COPYRIGHT © PDA 2018

Definition of Equilibration 
time: 
EN285: 2015 Latest Revision of EN285.  



22

“The period that elapses between the attainment of the minimum exposure temperature at the 
reference measurement point (typically the drain) and the attainment of the sterilization 
temperature at all points within the load. This period is an indication of the ability to properly 
remove air and heat the load items; consequently, it is typically only evaluated by placing heat 
penetration probes in porous/hard goods loads.”
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Definition of Equilibration 
time: 

Actual Definition  
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Clause 8.2.1.2.1 (Small load) & 8.2.1.3.1 (Full load)
“The equilibration time shall not exceed 15 s for sterilizer chambers up to 800 l usable space 
and 30 s for larger sterilizer chambers .”
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Equilibration time 
Requirements:

EN285: 2015   

PAY ATTENTION ! 
The requirements for equilibration time not exceeding 30 (or 15) seconds are referred to

test loads!! The requirement on equilibration time duration is part of specification of the
sterilizer and has the aim to demonstrate, by mean of the standard test load, that the
sterilizer is compliant with the Standard.
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Equilibration time:
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Equilibration Overview:
Equilibration time is a variable parameter that shall be minimized during the cycle development and its 
maximum shall be included among the acceptance criteria for any actual sterilization process.

The following can be used to reduce the equilibration time

• Load orientation 
• Increase number of vacuum pulses
• Increase number of positive pulses 
• Add hold phases during steam/vacuum pulses to increase air removal  
• Increase depth of vacuum pulses 
• Increase heating time 
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