Homogenous
climate in the
control cabinet

A series of measurements by

an automobile manufacturer
demonstrated the huge potential
of duct-free wiring
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HOMOGENOUS CLIM ATE IN THE
CONTROL CABINET

A series of measurements by an automobile manufacturer
demonstrated the huge potential of duct-free wiring.

A recent practical study by AUDI AG and
LUTZE demonstrated that the favorable flow
properties of the AirSTREAM wiring system
ensure that the average temperature in the
control cabinet is approx. 4° K lower than in a
comparable control cabinet with a mounting
plate. The difference is much higher particu-
larly in those hotspot areas with high peak
temperatures that are critical for many compo-
nents: Whilst the maximum measured tempera-
tures of AirSTREAM systems were 4° K above
the mean average temperatures, the tempera-
tures of those with mounting plates were up to
9° K higher. In the cabinets with a mounting
plate, the temperature layers were extreme
with differences of up to 14° K.

Alarge number of parts and power electronics
can be fitted into control cabinets. It is little
wonder then, that the applications are becoming
smaller and more efficient. Due to the fact that
the heat loss of the parts does not decrease at
the same time, the heat build-up in the control
cabinets increases continuously. The manufactu-

rers of control cabinet air-conditioning units
have therefore been significantly optimizing the
efficiency of their cooling systems in recent years
- also to combat the continuously rising energy
costs.

LUTZE supports the resource-saving paths
taken by the control cabinet and air-conditio-
ning unit manufacturers with its AirSTREAM
wiring system, that allows the climate in the
control cabinet to be improved so that the active
cooling output can be minimized. In contrast to
conventional control cabinet designs with
mounting plates, the design is separated from
the wiring level in the AirSTREAM. Cable ducts
that impair the flows are avoided. Also, a chim-
ney effect is created behind the wiring frame.
Ideally, the cold air is guided downwards to the
rear and then to the front and upwards again.
Therefore, a cool zone is created on the rear side
of the cabling. Permanent air circulation is gene-
rated between the warmer wiring front side and
the cooler wiring rear side.

Figure 1: A look inside the control cabinet test setup at Audi Hungaria in Gyor: with an
AirSTREAM wiring frame (left) and conventional mounting plate (right).
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PRACTICAL TEST
SET UP FOR AUDI
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Figure 2: Heat stress for the components. The thermal diagram with clearly recognizable

air layering from inside the control cabinet with a mounting plate.

9939959835885 305888R88

The thermal diagram with the LUTZE AirSTREAM wiring frame.

Figure 3: Homogenized control cabinet climate.
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Figure 4: 15 minutes detail analysis: Clearly visible 'hotspot' problem with up to 42.5°C with a
mounting plate (left) due to blocked air at the cable duct (measuring point 8)

The positive effect of the AirSTREAM system on
the temperature level and distribution in the
control cabinet was recently examined in
practice under everyday conditions in the Audi
engine factory, Hungaria in Gyor.

To this end, two production systems on site were
equipped and wired each with four control cabi-
nets with the same construction and power sup-
plies. The only difference: System I was
equipped with a mounting plate and System II
with the AirSTREAM frame. Otherwise, both
systems were identical. The same field number 3
in both cabinets was examined. It was equipped
using the following fields: 3 x 1200 mm, 1 x 600
mm, height 2000 mm, depth 600 mm.

System I was acclimatized by means of an air-
conditioning unit with 1,500 Watt heat loss.
System II by means of heat exchangers with
1,450 Watt. However, the power loss of the two
cooling media play a subordinate role because
the cold air in both variants comes from the
roof. Instead, the study focused on verifying the
effect of guided air inside the control cabinet,
because the air in the AirSTREAM can circulate
freely in contrast to cabinets with a mounting
plate. Both measurements in the control cabinet

attachments were taken at the same clocking
speed for 6 hours each in a production line for
fully automatic pressing of valve seat rings and
valve guides into the cylinder head of a V6 Otto
engine.

The series of measurements was carried out over
two days. Measurement I with mounting plate
took place on the first day, Measurement II with
a LUTZE AirSTREAM frame on the second day.

After operations started, the ambient and inner
temperatures were recorded using 10 measuring
sensors. The actual power consumption of the
two systems was not examined because it was
assumed that the clocking is identical. This also
took into account that the temperature was mea-
sured specifically at the heat-critical points in
the cabinet - e.g. on the components with a high
heat loss output (FU) On test day one, an am-
bient temperature of 22°C was measured when
recording the temperature data on the structure
with the mounting plate; on day two when the
LUTZE AirSTREAM wiring frame was used, the
temperature was 23.9°C.
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THE MEASURING RESULTS

IN DETAIL

In test setup I with a mounting plate (Fig. 2) the
temperature layers fluctuated between 29°C and
43°C after the air-conditioning unit started (ap-

prox. 40 minutes after the production start).

Specifically, there was a temperature of 38.5 -
42.5°C at measuring point 9 (Fig. 4) between the
contactor and the cable duct, and a temperature
of 36.5 - 38.5°C at measuring point 8 be-tween
SIMATIC ET200S and cable duct; there was a
temperature of 33.5°C at the air intake of the
air-conditioning unit. The high temperature at
the cable duct indicates that an air blockage cau-
sed this hotspot - a hotspot that remained just
within the tolerances because the system is de-
signed for an outer temperature of 38°C and a
maximum allowed inner temperature of 42°C.

In test setup II with the AirSTREAM wiring
frame (Fig. 3) the temperature layers fluctuated
between 30°C and 34°C after the heat exchanger
started (max. 37 minutes after the production
start). Specifically, there was a temperature of
31- 33.5°C at measuring point 9 (Fig. 4) between
the contactor and SIMATIC ET200S, and a tem-
perature of 32 - 33.5°C at measuring point 8 bet-
ween SIMATIC ET200S and terminals; there
was a temperature of 29.5°C at the air intake of
the heat exchanger.

If the temperature of the air at the outlet of the
heat exchanger is identical to the temperature of
the air conditioning unit, the curves rise linearly.
Despite this, the air is homogenous and not laye-
red as when a mounting plate is used. Hotspots
on the LUTZE AirSTREAM wiring frame are
hardly perceivable.

When comparing the two control cabinet attach-
ments, it should also be taken into account that

the AirSTREAM test setup II was subject to un-
favorable underlying conditions: the ambient
temperature of 1.9°K was much higher than on
the previous day of the measuring series. At the
same outer temperature, the cabinet with the
LUTZE AirSTREAM-wiring frame inside would
be a further 1.9 K cooler and the curves would be
lower. (Fig. 3)

Summary: Cooling can be proven

The study shows, that using the AirSTREAM
wiring frame ensures noticeable cooling and
homogenization of the climate inside the control
cabinet. This not only protects the installed units
from a gradual heat collapse, it also increases
their life expectancy.

Further theoretical examinations with the online
AirTEMP application shows that no air-condi-
tioning unit would have been needed. At an
assumed ambient temperature of 25°C and
assuming that usually 70% of the components
are operated at the same time (equivalence
factor), only a fan such as the LUTZE
AirBLOWER needs to be used. (see Figure 5).

Other sustainable climate improvements could
be achieved e.g. using the LUTZE AirBLADEs.
This allows specific cooling air routing in the
control cabinet and means that hotspots can be
actively minimised around components with a
high heat loss.
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About the LUTZE AirTEMP software
LITZEE

. The LUTZE AirTEMP online simulation
Al‘ﬂ-EMP program enables analysis of the heat
build-up and distribution in the control
cabinet. The AirTEMP application allows
a differentiated thermodynamic analysis
of a control cabinet with a mounting
plate or AirSTREAM wiring frame.
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P — It can be used to determine, quickly and
easily, which temperatures and tempera-
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e L ture layers can develop in a control
cab!net..The AirTEM P splits the control

Rl L cabinet into three virtual zones. The

Tasn = W0 exact temperature for each of these
zones is calculated very precisely. It is

] also possible to simulate the effect of the

cooling options, such as AirBLOWER or
also an air-conditioning unit: The active
cooling media can be connected to the

. Y AirBLOWER e.qg. to adapt the size of the
= air-conditioning unit to requirements in
L conjunction with the AirBLOWER.
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Figure 5: Thermal detail analyses with the LUTZE AirTEMP software:
The air-conditioning unit was not needed.

Author: Michael Bautz, Product manager Cabinet-Solutions Friedrich LUTZE GmbH
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