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Power is not the same as Effi ciency 
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It is essential for the user to be able to make meaningful comparisons. DIN 12876 defi nes 
various characteristics and measurement methods for this purpose. These should be used 
as an orientation for heating circulators and cryostats. Characteristics recorded in this 
manner facilitate a reliable comparison of the performance.

Different Concepts 
There are two types of temperature control devices on the market. Along with open bath 
circulators, closed temperature control systems are also available, sometimes referred to as 
process control circulators. The latter device class originated more than 25 years ago with 
the ‘Unistat Tango’. The Unistat Tango concept, which was completely new back then, 
created a huge technological advance in temperature control. In contrast to conventional 
bath circulators, for the very fi rst time the ‘Unistat Tango’ worked with a closed 
temperature control circuit. Unistats are circulators thermostats without an internal bath. 
An expansion tank replaces the conventional bath to accommodate thermal expansion and 
this is where the volume change takes place. The mass to be thermoregulated is reduced 
which in turn increases the speed of temperature change. These properties make Unistats 
predestined for temperature control tasks in process technology and process engineering 
such as in reactors, autoclaves, miniplant/pilot plants, reaction blocks and calorimeters.

Thermodynamics – how fast is a system?
When considering the question of the dynamics of a temperature control device, the 
heating or cooling capacity (kW) is normally used as a comparative value. The power 
generated in the thermostats however is not suffi cient for making a meaningful 

assessment. The system 
mass which has to be 
thermoregulated must be 
considered. That is why 
to make a meaningful 
comparison the cooling 
power density (watts/
litres) as per DIN 12876 
is most suitable. Always 
applicable: the greater the 
cooling power density, 
the more dynamic (faster) 
the thermostat can react 
to a temperature-change 
requirement.

Example:

Consider two temperature 
control devices from different 
suppliers. The cooling 
capacity of both devices is 
the same; likewise the pump 
fl owrate (l/min) and both 
temperature control devices 
are connected to identical 
applications (e.g. glass 
reactors). To be able to make 
a statement on the dynamics 
(cool-down/heat up time), 
we can use the following 
formula:

P = m * c *dT/dt 

(P = Power; m = Total mass; c = Spec. heating capacity; dT = Temperature difference; dt = time)

Rearranged for the cooling time dt: dt = m * c * dT/P

The expression c * dT/P is the same for both applications. However, it’s worth taking a 
closer look at the mass.

Many research tasks in the laboratory require exact temperature control. However, choosing the right circulator is not always straightforward. Advertising claims such 
as ‘extremely fast’ or ‘high cooling capacity’ are not very meaningful and do not permit any objective assessment. Also diffi cult: the comparison of manufacturer 
information since the measurement methods used to determine it often differ.

What needs to be considered when comparing cooling heating or circulators

Figure 1: Unistats facilitate extremely effi cient tempering of 
externally connected applications such as reactors which saves 
time and costs.

Figure 2: The selection of the right circulation pump is decisive for good heat transfer. In most 
applications the delivery rate is more important than the pressure.

Figure 3: Adjusting an exothermic reaction in a reactor is fast and reliable - that permanently 
protects expensive temperature control products.
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Temperature-control device 1 
has a mass of 5 kilograms (fi ll 
volume, not the inherent weight 
of the device). Temperature-
control device 2 has a mass of 
10 kg. The mass of the external 
applications amounts to 5 
kg. The fi rst case results in a 
total mass of 10 kg (internal 
fi lling volume plus the external 
application); in the second 
case 15 kg have to be cooled 
(or heated). The ratio is 2:3, or 
in other words: Temperature 
control device 1 is only needed 
2/3 of the time. That means the 
time saving is 33%.

The example demonstrates that 
the cooling capacity is certainly 
an important factor. However, 
this should also be applied to the 
temperature control fl uid volume 
being used. The result is the 
cooling capacity density and this 
can be used to make a meaningful 
comparison (see DIN). By the way: 
Temperature-control device 1 also 
saves 1/3 of the temperature-
control fl uid and the energy!

Pressure or Flowrate?
The fl ow rate of the circulation pump is another important criterion. It has a strong infl uence 
on the heat transfer between a circulator and the temperature control fl uid. According to 
DIN, the cooling capacity should be measured at full pump output. When the pump output is 
reduced, the heat transfer is lower. This leads to more net cooling capacity and facilitates lower 
temperatures. Important for most applications is not the pressure output (bar) but the highest 
possible fl owrate (l/min). The point is ultimately not how much power a thermostat generates; 
rather it is the effi ciency of the heat transfer to or from the process. Output is useless if it is not 
effi ciently transferred to the application.

Circulation pumps are ideally designed so that a turbulent fl ow generates a large heat 

transfer coeffi cients (alpha value) and thus effi cient heat transfer to/from the internal 
heat exchangers (evaporator and heating). In practice, in 90% of all applications glass 
is used (reactors, distillation apparatus, etc.) and the permissible system pressure in 
these applications is maximum 0.5 bar. This is why Unistat pumps offer large circulation 
volumes instead of high pressure, they need signifi cantly less (pumping) motor output to 
accomplish high fl owrates.

Summary
When selecting a circulator there are several points that need to be considered. Ultimately, 
it is not only the heating and cooling capacities stated in the manufacturer’s catalogue 
that are relevant - rather criteria such as the cooling density, fl owrate and if available 
case studies should be paramount since that is the only way to be able to make a realistic 
assessment of the heat transfer effi ciency.
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Figure 4: The ‘Petite Fleur’ is one of the smallest Unistats 
and is perfect for research laboratories.

Figure 5: The Unistat series covers more than 60 standard models with cooling capacities of up 
to 150 kW. In research laboratories the three smallest models are most popular: the Petite Fleur, 
Grande Fleur and the Tango.

High-Performance -86º ULT Freezer to Launch at Analytica 2018
A new range of ecological ultra-low-temperature freezers developed by Telstar offers up to 20% greater performance and robustness than the market average as a result 
of the implementation of an innovative mechanical design that enhances the efficiency and quality level of freezing and cold storage procedures. The new ultra-low-
temperature freezer has been conceived to reinforce the reliability and integrity of the cold preservation process, in addition to further minimise any potential risk from a 
technical perspective, such as mechanical breakage rates, disruptions and obstructions, and provides an extended lifetime to the whole equipment. Under Boreas brand, the 
new range of ultra-low-temperature freezers will be introduced by Telstar in Hall B2, Stand 215 at Analytica 2018.

The innovative Boreas ultra-low-temperature freezer is equipped with vacuum panels that ensure a high insulation quality and guarantee a temperature of -86ºC under an 
ambient up to +35º. Unlike standard freezers designed with panels based on polyurethane foam, the thin insulation provides Boreas with an enlarged storage capacity of 
up to 30%. The new equipment also incorporates improvements in the door locking and blocking processes, besides a new access mode to the pre-filters zone, a greater 
chamber space and the location of the electrical box. New door hinges located in the outside of the body have been adapted to ensure a solid closing system that, together 
with the integration of two new door magnetic seals, protects from the amount of ice within the freezer. At the same time, a bigger inner chamber radius offers greater 
uniformity and an electrical box has been moved to the side which guarantees better airflow and allows better service access and reliability. Furthermore, a direct access pre-
filter without the need to open de door prevents accumulation of ice inside of the freezer.

Telstar ecological ultra-low-freezers line, which ranges from low temperature range -45°C to ultra-low-temperature range -86°C, is focused on efficient and safe sample 
storage in the laboratory and research process. Telstar Boreas ultra-low-freezer provides an innovative and energy efficient storage system, superior temperature performance 
and uniformity. It also offers the lowest power consumption and low noise level (< 50 dB(A)) in a small footprint, which enables a more optimised freezer layout and the 
flexibility to adapt to any space. Particularly designed for use in GMP facilities, the line has been developed using Telstar’s in-house cold storage technology.
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