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Application Note:  -80°C/-20°C Freezers 
 
 
Product Range: Wireless Equipment List: 

Per Freezer located close to each other:   

¶ A1-13 Sensor Pod 

¶ E1-19 Type T Temperature Sensor 
 
Per wireless system:   

¶ B1-06 Gateway 

  
LAN-Wired Equipment List: 
Per 1 to 2 Freezers located close to each other:    

¶ A2-05 LAN-Wired Sensor Pod 

¶ 1 to 2 E1-19 Type T Temperature Sensors 
 

Application:  Monitoring Ultra-Low Temperature Freezers 
Monitoring the internal temperature of freezers used for tissue 
and pharmaceutical storage. 

 
Background: 
Virtually all medical facilities use ñUltra-Lowò temperature freezers for tissue and 
pharmaceutical storage. These freezers tend to be mechanical, often operating at 
temperatures of -80°C. With the inbuilt motors and compressors, the freezers tend to 
be noisy. Due to this, multiple freezers are often co-located in closed ñfreezerò rooms 
to restrict the noise.  The ambient temperature in these rooms can increase as a 
result and may be as high as 30°C. This can then further stress the motors and 
compressors. 

 

The Problem: 
As such, failures are not uncommon and while most Ultralow Freezers can be 
professionally repaired in hours, the samples can be lost before a repair can be 
carried out.  The value of a single freezerôs content can be from $10,000 right 
through to unique or virtually priceless samples. 
 
The Solution: 
Grant customers using these freezers typically require one or both of the following 
types of monitoring:   
 

1. Reports for regulatory purposes 
2. Alarming to prevent product loss. 
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In Ultra-Low Freezer applications, an RTD temperature probe can be inserted into 
the cavity of the freezer through an access port at the back of the freezer or through 
the door seal.  Ideally a hole will be drilled in the door seal and plugged with silicone 
sealant. However, the door seal may be simply closed on the probe wire.  In either 
case the hinge side of the door is preferred for the greater leverage on the seal and 
the relatively lack of potential disturbance on the hinge side.   
 
Note: that closing the door seal on the probe wire may allow a small air gap which 
may increase frost build-up inside the freezer. 
 

 

   
 

Above are examples of typical -80oC freezer installations.  The pod is mounted on the side 
or back of the freezer with the probe wire running though the access port on the back. 
Alternatively it can run though the door seal (on the hinge side).   

Grant recommends using external battery packs on wireless pods for long-term monitoring 
with battery power (1 year +). 
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The above graph is from the online software and shows actual Ultra-Low Freezer 
data for one day.   
 
Note: The average temperature changed during the day.  It appears as if someone 
accessed the freezer during the day, and either moved the contents, changing the air 
flow pattern, or accidentally or intentionally moved the probe itself (the cycling was 
right at the upper alarm limit).  See text for more information. 
 

Monitoring freezers is not as simple as it may appear.  The temperature inside the 
freezer is not uniform.  Cold air enters the freezer from only one location and is 
measured by the thermostat in only one location, so a temperature gradient will exist.  
There is no ONE, uniform temperature inside the freezer. 
 
Also, the temperature indicated by the freezer digital display will probably not match 
the readings by the Grant temperature pod. There are two reasons for this. Firstly, 
manufacturers of the freezers tend to use very slow-response temperature probes so 
that door openings do not set off the alarms.  Secondly, the probes used by the 
manufacturer are often not located inside the freezer cavity. They are typically 
installed behind the back wall of the freezer (away from potential damage) and a 
ñcorrection factorò applied electronically to the reading. 
 
Due to the above, when calibrations are performed, the Grant probe and the 
manufacturer probe must be placed very close together and the temperature allowed 
to stabilize over sufficient time. 
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Door openings and defrosting cycles present another challenge.  The Grant 
monitoring systems allows ñfilteringò of data to avoid false alarms.  For example, if 
the data is alarm-checked every 10 minutes, it is advisable to set the alarm filter to 3 
samples out of 3, meaning that three data points (at 10 minute intervals) in a row 
must be out of limits before an alarm is issued.   
 

 
 
Actual ultra-low freezer data showing door openings, although the internal 
temperatures did not exceed alarm limits (red horizontal lines). 
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The above graph is for actual freezer data showing defrost cycles.  In this example 
the customer is sampling too quickly and the defrost cycles may trigger false alarms.   

Note: That not all data points are shown, since the sample rate was so high. 
 

False alarms from freezers are not only an annoyance, but they can mask a true 
failure.  In the data presented below, the customer received 14 alarms over a three-
week period.  In each case, the customer saw the temperature return to normal 
(although once it did take 14 hours!).  When the actual failure occurred, the customer 
again waited for the temperature to return to normal, which it never did.   
 
In this case $10,000 of contents from the freezer was lost.  The actual data from this 
failure is shown below. 
 
Most freezers will show signs of malfunction before any catastrophic failure occurs, 
these are shown in the second and third graph below.  This is again a reminder that 
false alarms should be minimized. 
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The graph above shows data from an actual freezer failure.  The customer ignored 
14 alarms they received thinking they were false, but in fact they represented a 
freezer failing over time.  The entire $10,000 worth of contents of the freezer were 
lost, and this caused much re-scheduling of patients.   
 
Note: that the Grant system was set to record data at the alarm-check rate when 
temperature limits were exceeded. 
 

 
The graph shows data from another actual freezer failure, showing a precursor 
event. 
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The graph above shows data from a third actual freezer failure, this shows multiple 
precursor events, each being more extreme than the prior incident. 
 
Note: that the alarms in this case have been shut off. 
 
The Benefits: 
The alarms generated by the system for each freezer can be sent to customized 
phone or email lists, as it is common in many facilities for the ñownerò of each freezer 
to be different. 
 
The economic benefits of automated monitoring can also be taken into 
consideration.  Compared to manual recording of the temperature that is required by 
regulatory agencies, automated monitoring is far cheaper.  Consider the calculation 
below for a manual measurement: 
 

¶ 1 minute per measurement multiplied by 6 measurements per day multiplied 
by 30 days per month multiplied by $20.00 per hour equals $60 per month!  
For a single freezer! 

 
And that assumes that the facility is staffed 24 hours a day.  If personnel must be 
brought in to monitor and record the temperature, the cost savings are even greater. 
For wireless installations, extended-life battery packs are often a good idea, since 
110v wiring is often limited in freezer rooms.  


