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�
Evacuating the system in compliance with DIN 8975

Foreign gas must be removed from the system first
before the system is filled with refrigerant, irrespective
of the type of refrigerant. This can collect in the liquefier
after starting up because it cannot be liquefied in the
refrigerating system. The driving performance
increases, the delivery rate of the compressor drops
and the refrigerant mass flow rate and cooling capacity
are reduced.

Water must be removed from fluorinated hydrocarbon
systems because fluorinated hydrocarbon refrigerants
react with water and form extremely corrosive acids. A
reduction of the air pressure by vacuum pump lowers
the boiling point of the water at the same time. The
water evaporates at low pressure when heat is applied.
It is sucked away by the vacuum pump and fed into the
atmosphere. The heat causing the water to evaporate
comes from the surrounding environment. The higher
the ambient temperature, the faster the water
evaporates. 

Evacuating the system, i.e. connecting the vacuum
pump to the refrigerating system, takes place directly
through the valve bank of the electronic manifold, testo
560, or the vacuum measuring unit, testo 551. The
vacuum sensor records the evacuating process within
a measurement range of 0 to 200 hPa/mbar with
maximum precision. The simultaneous display of the
ambient and steam/sublimation temperature on the
display makes it possible to see immediately if the
achieved vacuum is sufficient for drying the circuit.

�
Leakage test in compliance with DIN EN 378 and
DIN 8975

Refrigerating systems must be subjected to a leakage
test before commissioning. Conscientious testing
prevents refrigerant loss, reduces energy consumption
and contributes to the protection of our environment. 

The system should ideally be filled with dry oil-free air
or nitrogen at permitted operating positive pressure for
the leakage test. Filling is carried out directly using the
electronic manifolds. The higher the test pressure that
can be selected, the smaller the leakage volumes that
can arise during practical operation. 

Temperature fluctuations in the surrounding
environment can have a significant influence on the
results of measurements during the leakage test. This
is why the assessment of the leakage resistance of a
system by pressure measurement alone can lead to
incorrect results. Changes in the ambient temperature
are recorded by the internal or external temperature
probe and taken into account by the electronic
manifolds testo 556 and testo 560. 

�
Filling the system with refrigerants

The circuit is connected to the refrigerant container via
the valve bank of the electronic manifold and filled from
the liquid or vapour phase. Venting the connecting
lines and dosing the refrigerant volume is carried out
with the help of the valves. 

�
Choice of refrigerant

The purpose of a refrigerant is to remove heat from a
medium at low temperature and to cool it or keep it
cool and to transfer this warmth to the environment, i.e.
to the air or water. Definition of refrigerants and their
abbreviated designations are stipulated in DIN 8962. 
A wide variety of refrigerants is available for many
different applications. Up to 38 standard manifolds can
be called up in the electronic manifold menu. New
refrigerants can be entered into the instrument using
updates. The measured pressure on the suction and
pressure side is shown on the display. The relevant
condensation and evaporation temperatures are
calculated and displayed simultaneously.

�
Commissioning

Condensation and evaporation temperatures,
superheating, subcooling and other physical and
electrical parameters are checked and adapted to
requirements where necessary during commissioning.
All electronic manifolds from Testo show both the
measured pressures as well as respective calculated
condensation and evaporation temperatures for the
selected refrigerant. 

Fundamentally, the following applies: superheating
should be as high as necessary and as low as
possible. Its main objective is to protect the
compressor. That is why it should be defined and
regulated both at the vaporiser output as well as
directly before the suction intake of the compressor.
Subcooling should be as high as possible taking into
account financial aspects. A check at the vaporiser
output as well as in front of the throttle device is also
necessary. Fault-free and long-life operation is only
guaranteed if saturated or subcooled refrigerant is in
place directly in front of the throttle device. 

�
Inspections, maintenance, faults

Even the most perfect technical system requires
servicing at regular intervals. Maintenance and repairs
are necessary to various extents over the course of
time. The purpose of all service work is the upkeep of
the system. DIN 31051 Maintenance defines the
general terminology and measures required for this.

The electronic manifold is also the main tool and
measuring instrument for the refrigeration system
engineer. Along with main control measurements, the
system’s flow passages can also be changed
temporarily using the three-way valve banks. Faults
where the cause is not clear can be traced by means
of long-term measurements. The electronic manifold
testo 560 records the measurement data of the system
at definable intervals. The stored values can be
transferred to a PC and analysed and filed long-term
with the help of easy-to-use software.
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All about the refrigerating system
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