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Using racking and different 
set temperatures
Previous studies have shown the use of racking 
can reduce temperature rises during door openings 
and increase the warm up times. Those studies like 
this study were jointly commissioned by Scientifi c 
Laboratory Supplies Ltd and Eppendorf UK, with 
racking kindly provided by Wesbart Ltd. This study 
set out to measure the temperature performance 
of Eppendorf’s F740hi freezer at four different set 
temperatures both with (Figure 1) and without 
racking (Figure 2). 

Measuring temperature 
performance
This case study used the Logicall Wireless Monitoring 
system utilising their energy monitors, temperature 
probes and online platform to record all of the 
data. When measuring door opening recovery times 
this was determined when each individual probe 
returned to its mean temperature as measured at that 
temperature set point, door closed, over a 24-hour 
period. This is a more precise form of measurement 
which avoids warmer thresholds or average chamber 
temperatures to indicate recovery. In a similar way this 
was also the approach when measuring the warm 
up times to -50C, with each individual probe having 
its time to reach this threshold recorded.  The probes 
were positioned as shown in Figure 1. The middle 
compartment (compartment 3) was also fi tted with a 
sample probe which was immersed in 5ml of glycerol. 
The freezer was tested at the set points of -80°C, 
-75°C, -70°C and -65°C. The results are shown in 
fi gures 3 to 6. 

Discussion
From the data collected a number of observations 
can be made regarding the impact of racking. Firstly, 
adding racking alters the observed temperatures in 
each compartment. As shown in Figures 3-6, when 
racking is added to the freezer the temperatures in 
the top 3 compartments become 1-2°C warmer, 
whilst the temperatures in the bottom two 
compartments decreases by 1-2°C. The second effect 
of adding racking is the temperature variance inside 
each compartment is greatly reduced. This is reduced 
from 1.5-2.0°C to a maximum of 0.6°C with racking. 

 

Ultra-Low Temperature (ULT) freezers are well known to be high consumers of energy. Holding set temperatures 90°C to 100°C colder than their environment 
will always require a signifi cant amount of energy. One way to reduce ULT freezer energy consumption is to warm up the set temperature. By doing so energy 
consumption will be reduced from 18-34% depending on the model, age & condition of the freezer. When considering warming up their ULT freezers, some end 
users raise concerns that by taking such an action they may expose their samples/contents to unfavourable temperatures during their day to day operation. 

Figure 1. The F740hi with probes 
positioned at the centre of each 
shelf. Furthermore, additional 
probes were positioned at the 
back of the top compartment 
(compartment 1) and the front 
of the bottom compartment 
(compartment 5). Compartment 3, 
the middle compartment, had its 
probes positioned to be exactly at 
the middle point of the cabinet.

Figure 2. The F740hi fi lled with 
aluminium, front opening racking.

Figure 3. F740hi performance at -80°C with and without racking.

Figure 4. F740hi performance at -75°C with and without racking.

Figure 5. F740hi performance at -70°C with and without racking.

Figure 6. F740hi performance at -65°C with and without racking.
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Figure 7. Warmest temperatures measured in the empty freezer set to -80°C (green) versus 
the racked unit which is at set temperatures 10°C warmer (blue) and 15°C warmer (yellow).

Door Openings
Racking also had a signifi cant impact on the warmest (peak) temperatures recorded 
following a 60 second door opening. In the empty ULT freezer, at all the set points above 
-80°C a door opening resulted in temperatures warmer than -50°C being reached (see 
Figures 4-6). However, when adding racking, the temperature rises following a door 
opening were greatly reduced. Racking reduced the temperature rise following a door 
opening to a maximum of 4.0°C whilst in the non-racked units’ temperatures would rise 
by more than double this number in their ‘best compartments’ and over six times this 
number in the compartments most impacted by door openings (the top compartments). 
This impact is perhaps best summarised above in Figure 7. 

As shown in Figure 7, warming the freezer up by 10°C and adding racking resulted in all 
but one compartments being colder following a door opening when compared to the 
-80C (empty) data. When the freezer is empty and at -80°C the top compartment probes 
came very close to breaching the -50°C threshold following a door opening. When testing 
the racked units, even at the -65°C set point those measured temperatures following a 
door opening were over 8C°C colder compared to the empty unit at -80°C.

Door Opening Recovery Times
The door opening recovery times in the empty freezer were generally faster compared 
to the racked unit. The exception being the bottom compartments of the racked units 

which, following a door opening actually fell in temperature due to the cold air cascading 
down from the upper compartments. These compartments aside, it is clear that for all 
compartments to recover from a door opening the racked unit will require ≥ double the 
time compared to the non-racked unit. 

Warm Up Times
Similar to the door opening recovery times it was observed that with the exception of one 
probe at the -70C set point, that the warm up times to -50°C are double or longer with 
the addition of racking (Figure 8). The impact of racking on warm up times is clear when 
comparing the warm up times from the unit tested at -80°C empty to the racked unit 
tested at -70°C where the warm up times were between 30% to 98% longer.

Figure 8. Warm up times for the F740hi with and without racking at different set 
temperatures. 
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Pipette ACT® Label Enhances Positive Environmental Strategy
The Eppendorf Research® plus single-channel pipette line-up with variable volume has been certifi ed with an ‘ACT®’ Environmental Impact Factor Label by the ‘My Green Lab®’ non-

profi t organisation. By emphasising Accountability, Consistency, and Transparency (ACT) around manufacturing, energy and water use, packaging, and end-of-life, the ACT label makes 

it easier for labs to choose more sustainable products. ACT-labelled products are independently audited by the Sustainability Management & Strategy Collaborative (SMSC, a consulting 

fi rm for sustainable management practices) and published by My Green Lab.

Eppendorf is committed to continuously improve the environmental impact of its business activities. The company has already implemented several steps such as manufacturing all 

Research plus pipettes in a modern facility powered by 100% renewable energy, using re-usable packaging systems for parts suppliers and increasing the share of recycled material in 

their packaging.

With innovative features such as spring-loaded tip cones to reduce tip attachment forces, and an ergonomic, lightweight design, Research plus pipettes support healthy working conditions 

in the lab. With regular cleaning and inspection, they can serve scientists for years.

Eppendorf Research plus pipettes are the fi rst product in their category to be certifi ed with an ACT label.

Additional products that received My Green Lab ACT Labels in 2021 include the Eppendorf Conical Tubes 25 mL as well as several Eppendorf CryoCube® ULT freezers.

In the evaluation of the tubes, it was particularly positively assessed that this new tube format can replace the conventional 50 mL conical tube in a large number of routine applications and thus 

not only achieves signifi cant material savings in its manufacture, but also requires up to 33% less storage space in a ULT freezer like the CryoCube® F740hi due to its approx. 20% lower height. 

This means an increase in freezer capacity utilisation of up to one-third as well as high energy savings.

More information online: ilmt.co/PL/jQkv
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