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MAHLE turns 100—and that’s what we’re celebrating in this issue of MPULSE. But instead of taking
a stroll down memory lane, we’d rather look forward. On page 6, you can find out what MAHLE is
developing for the mobility of tomorrow and what
we’ll be focusing on in the Aftermarket business
unit. And no matter which type of drive wins out in
the future, one thing is certain: thermal management is set to play an increasingly important role.
So, from page 14 onward, we tell you how you can
become a thermal management expert.
The future may be electric—but the combustion
engine will still be with us for a while. The new
exhaust gas regulations demonstrate this in concrete terms: from 2021, exhaust gas particles
must be measured at the tail pipe of diesel vehicles. With MAHLE’s specially developed particle
counter, you can cost-effectively upgrade your
existing exhaust gas measuring station.
Of course, in this issue of MPULSE you’ll once
again read interesting interviews and get valuable
practical tips from Louis. A special item for this
anniversary issue is the MAHLE quiz, with some
cool prizes up for grabs!
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FULL
THROTTLE
FOR
100 YEARS
MAHLE is currently one of the top 20 automotive
suppliers and one of the world’s largest systems
providers for the powertrain, thermal management,
and air conditioning. Nowadays, half of all automobiles
produced worldwide contain MAHLE components.
It all started in a small workshop. That’s why your
work is particularly close to our hearts—and that
won’t change in the next 100 years.
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100 YEARS OF MAHLE

–
FROM
WORKSHOP
TO GLOBAL
COMPANY
–

–
THE FUTURE WILL BE
TWICE AS EXCITING
–
Who will win the race? We believe the combustion engine will remain with us
for a long time to come. At the same time, we know that the future belongs
to e-mobility as well as to other alternative powertrain technologies. This is
why we will continue to develop both paths—and are therefore pursuing a
dual strategy.

In 1920, the manufacture of aircraft was forbidden in Germany.
These were difficult times for pilot and aircraft engineer Hellmuth
Hirth. So, in a small test workshop, he began building engines.
On December 1, 1920, Hirth brought Hermann Mahle, a businessman, into his workshop. His role would be to bring some
order and structure to the start-up. December 1, 1920, is therefore acknowledged as the starting point of our company. In 1922,
the second important event took place: Engineer Ernst Mahle
joined the company, and the foundation was laid for the technologically leading, globally active company, MAHLE.
Rethinking and advancing automotive manufacturing—
time and again
In the 1920s, pistons made of heavy gray cast iron were used
in the combustion engines of cars. But the Mahle brothers were
already aware that the future belonged to light-alloy pistons. In
1931, they made their breakthrough, thanks to Ernst Mahle’s
invention of the aluminum ring carrier piston. Since then, MAHLE
has kept its foot on the gas and steered automotive manufacturing into the future with a wealth of innovations.
By tirelessly rethinking and advancing the technology, we’ve ensured
rapid growth, developing from a parts supplier to a systems provider, from a workshop to a global company. What’s next? You can find
out more about our future strategy on the following page.

OUR “100 YEARS” SEAL
WHAT IT MEANS
The round shape represents dynamism and
movement as well as the fact that MAHLE is
active around the globe. The small multicolored blocks stand for the wide variety of
products, solutions, and people that make
up our company.

The aim for the combustion engine is clear: less CO2
Gasoline and diesel will remain the leading technologies on
our roads in the years to come. That’s why we’ll continue
doing everything we can to optimize combustion engines.
This is where, for example, MAHLE steel and lightweight
pistons come into play, in combination with friction-optimized
piston ring packs. Modern MAHLE engine components also
make it possible to use low-viscosity engine oils. This further
reduces the frictional resistance as well as the amount of
lubricating oil required and the fuel consumption. We will also
save CO2 with innovations in the air pathway and intelligent
thermal management.

If it says “e-mobility” on the outside, it has MAHLE
on the inside
We are concentrating on two main topics: thermal management and the electric powertrain. When it comes to electric
vehicles, controlling the hot and cold currents is the key to
optimizing performance, cruising range, and service life. We
have already developed numerous innovations for the thermal
soaking of batteries in electric vehicles and plug-in hybrids.
As of this year, with the acquisition of Behr Hella Service, we
now offer workshops a worry-free package for thermal management for all types of drive. We’re also strongly committed
to developing alternative drive systems, power electronics,
and electric auxiliaries for every vehicle type—from passenger
cars and commercial vehicles through machinery to pedelecs
and e-scooters. In short, if it says “e-mobility” on the outside,
it has MAHLE on the inside.
READ THE “THERMAL MANAGEMENT”
ARTICLE STARTING ON PAGE 14 TO
FIND OUT MORE.
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–
ONE
THOUSAND
THANKS
100 YEARS OF MAHLE

–

MR. SPYRIDAKIS, HOW DID YOU AND
MAHLE COME TOGETHER?

ARE YOU ALREADY NOTICING THE CHANGE IN THE
AUTOMOTIVE INDUSTRY?

Savvas S.: In 1957, I opened a vehicle spare
parts shop in Cyprus. So, I traveled to Frankfurt
for the IAA, where I bought MAHLE Original
pistons, which I then installed in vehicles on
a trial basis. They worked perfectly! As I was
already working with KNECHT FILTER at that
time, I asked to be put in touch with MAHLE.
The guy at MAHLE told me he’d previously
attempted—unsuccessfully—to sell MAHLE
products in Cyprus and was pleased to hear of
my interest. In a nutshell, We drew up a contract
and from 1963 I was MAHLE’s official sales
partner in Cyprus, and later also in Greece.

Yiangos S.: Yes, interest in smaller, more efficient vehicles
has increased significantly. The market ratio of OE to after-

HOW HAS THE PARTNERSHIP
DEVELOPED OVER TIME?
Savvas S.: From 1963, we sold MAHLE pistons
and radiators. We then gradually added all the
new MAHLE products.

100 years of MAHLE—not
possible without the close
partnership we have with
you, our dealerships and
workshops! We thank you
for your trust, loyalty, and
friendship—whether you’ve
been working with MAHLE
for a year or over half a
century, like the Spyridakis
family in Cyprus, whom
we’d like to introduce you
to here.
Savvas Spyridakis Sr. has been a trading partner
for MAHLE pistons in Cyprus since the 1960s.
Since 2002, the Spyridakis family has also been a
representative for the full MAHLE range in Greece.
We talked to the Spyridakis family about quality,
partnership, and friendship.

Yiangos S.: Since 2002, we’ve been a representative for MAHLE’s full range in Greece, and we’ve
had a lot of success with it. We regard ourselves
as part of the MAHLE family.
SO, YOU WERE CONVINCED ABOUT
MAHLE RIGHT FROM THE START?
Yiangos S.: Yes, I’ve grown up knowing the high
quality of MAHLE. Quality has always been important to us.

market has also changed dramatically. And, although the
pie was getting smaller and smaller, we managed to grow
our business.
WHAT MAKES YOUR COMPANY SPECIAL?
Savvas S.: First of all, we’ve been well known in the market
for many years. Second, we import and distribute only OEM
parts. However, compared with the manufacturer’s original
parts, we’re cheaper. OE quality at lower prices: that’s what
convinces the customers. We also cover the complete spare
parts range. Besides this, we offer the full range of parts,
which is a big advantage for workshops.
Yiangos S.: And of course, it is special that we are a familyowned company in its third generation with a presence in
Cyprus and Greece.
MR. SPYRIDAKIS, WE’D ALSO LIKE TO
CONGRATULATE YOU ON YOUR 85TH BIRTHDAY!
DURING ALL THESE YEARS, YOU HAVE GAINED
A LOT OF EXPERIENCE. IS THERE ANY ADVICE
THAT YOU WOULD LIKE TO GIVE OUR READERS?
Savvas S.: I’ve been lucky enough to work with an outstanding company and great people. This helped me a lot when
building up my own business. For me, high quality has
always been the key to success. With good products, you
can do good work and establish a good reputation. Then
the customers automatically recommend you to others.
That’s the most important thing.

Savvas S.: That’s why we only work with OEMs.
DO YOU ALSO SELL MAHLE WORKSHOP
EQUIPMENT?
Yiangos S.: Last year, we started with the
ArcticPRO® A/C service units. Now there’s also
great demand for the TechPRO® Digital ADAS.
This unit is highly sophisticated. That’s why we
set up our own technical department in Athens,
where our technicians can receive training from
MAHLE.

MANY THANKS FOR THE INTERVIEW, DEAR FAMILY
SPYRIDAKIS! GOOD LUCK FOR THE FUTURE!

MAHLE AFTERMARKET
IN FIGURES
› 100 years
› 25,000 sales partners
› 10,000 customers
› In 150 countries
› 1,000 thanks
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–
EVERYTHING
STAYS
BETTER
–
Have you seen it yet? Since
the end of 2019, MAHLE has
had a totally new look. When
redesigning our brand image,
our main aim was to make it
clear that MAHLE is fit for the
future. And, most importantly,
that MAHLE will remain your
reliable partner, even in times
of upheaval. In short, everything stays better!
If you don’t move with the times, you get
left behind
For a company to achieve lasting success, it’s
extremely important to develop its own strengths
on a continuous basis. In this sense, MAHLE has
consistently developed in the right direction—from
a parts supplier for combustion engines to a 360°
solutions provider for all types of drive. For us, the
focus is not only on products in original equipment
quality, but above all on the users at workshops
across the world—you! We want to continue to
clearly convey this brand message in the future.

This is exactly where our new brand image comes in
The new MAHLE look is modern, striking, and unmistakable. The MAHLE umbrella brand and the familiar MAHLE blue are becoming much more important than before. This is very clear from the new packaging. Our new brochures and the significantly expanded
color palette also offer a glimpse of the focused energy that MAHLE will unleash in the future.
Another characteristic element of our brand image is the new MAHLE imagery: clear and authentic. Our photographs highlight not
just our products but also people and real work situations. In this way, we show what’s most important to us: allowing you to work
more easily, more quickly, and more successfully.
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The MAHLE CLASSIC LINE demonstrates, for example, that we still deliver the proven MAHLE quality even with the new look.
On page 12, you can read how we only ever supply you with the best original parts—yesterday, today, and tomorrow.
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–
CLASSIC
PISTONS
–

How a piston is cast

1

Auto Union 1000 S
The pistons for the three-cylinder two-stroke engine were originally cast from a
hypereutectic aluminum alloy (very high silicon content). This gave them good
stability and wear resistance. To cast an alloy like this again, the furnace had to
be set at a higher temperature than that typically used today. As the engine has
two different pistons, the casting process originally required four separate complex
molds. Thanks to modern production processes and a combination of casting
and CNC machining, the number of foundry molds has been reduced to one
and a half—i.e., one outer mold and two inner cores for cylinder 1 and
cylinders 2/3. In contrast to the original design, the piston coating is
graphite rather than lead—for less friction and wear.

Auto Union: 032 PI 00100 * for Cylinder 1
032 PI 00101 * for Cylinders 2 and 3

The piston casting mold.

BMW 3.0 CSI
The sporty BMW coupé features MAHLE Autothermatik pistons, which
were the state of the art in piston construction at that time. The cast-in
steel strips allowed the piston to keep its shape under increasing heat.
The original foundry mold was still available, and a new strip mold was
manufactured. Understandably, the piston is tin-plated rather than
lead-plated, in contrast to the original.

2
The liquid aluminum alloy is manually scooped out of
the melting pot ...
BMW 3.0 CSI: 081 98 01, -02, -03

Did you know that MAHLE received
the Retro Classics Culture Award
for its special contribution to the
preservation of historical automotive cultural heritage? We see this
award as both an obligation and an
incentive to continuously expand our
CLASSIC LINE range. Back again:
pistons for the Auto Union 1000 S,
BMW 3.0 CSI, and Mercedes-Benz
“Ponton” models.
Nothing beats the original! Our pistons for the 1000 S, 3.0 CSI,
and Ponton are indistinguishable from the originals available
when these models were introduced. This is because we cast
them using the original drawings as a guide, with the original
alloys, and—in some cases—with the foundry molds of that
time. By hand! You don’t get more original than that!

3
... and poured into the mold.

Mercedes-Benz “Ponton”
The legendary Mercedes W 120 was the first passenger car from Mercedes-Benz
with a self-supporting Ponton body and was available with various four-cylinder
diesel and gasoline engines as well as a six-cylinder gasoline engine. All engine
variants of the Ponton were fitted with MAHLE Autothermatik pistons ex works.
It wasn’t a major challenge for us to manufacture pistons on the basis of original
design drawings—we still had the foundry and strip molds. Once again, the coating was changed from lead to tin.

Mercedes-Benz “Ponton”: 001 63 02, -03, -04

4
The cast blank is ready.

That’s how a piston is cast! JP had a great time visiting the MAHLE plant. Check out the video on JP’s YouTube channel:
Zu Besuch bei MAHLE Kolben! (Visit to MAHLE pistons!).
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–
A HOT
COMMODITY:
THERMAL
MANAGEMENT
EXPERTS
–
At the beginning of 2019, the number
of electric cars worldwide had risen to
5.6 million. This represented an increase
of 64 percent compared with the previous year.1 If this trend continues, we’ll be
seeing an enormous number of hybrids
and electric cars in workshops in ten
years’ time. One thing is already certain:
thermal management will play a vital
role. And this is an area where we can
give you optimal support!

1

Source: Center for Solar Energy and Hydrogen Research Baden-Württemberg (ZSW)
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–
HIGH
QUALITY
–
THERMAL MANAGEMENT

KEY COMPONENTS FOR
HIGH-VOLTAGE SYSTEMS
IN ELECTRIC VEHICLES
› Battery cooler

Battery segments and cooling plates form a permanently fixed
module. Coolant flows through the cooling plates. If the cooling
capacity is insufficient—e.g., because of high outside temperatures—the coolant temperature is further reduced via the chiller.

› Chiller

A special heat exchanger that further reduces the temperature
of the coolant for the battery. Here’s how it works: the coolant
flowing through the battery’s cooling plates is cooled down further
in the chiller as the refrigerant from the air conditioning system,
which also flows through the chiller, evaporates.

› Electric compressor
Your best choice! The new thermal
management product packaging.
A rich blue, a clear design, and all the essential product information at a glance—
making it easier for trade and workshops
to work with thermal management products.
Air conditioning compressors, water pumps,
and thermostats will have this new packaging from now on. All other parts will come
in neutral packaging with newly designed
labels.

Thanks to the electrically driven e-compressor, the air conditioning
can operate even when the engine is switched off.

› Low-temperature radiator

The coolant temperature for the electric motor, battery, and power
electronics is maintained at below 60°C inside a separate cooling
circuit using a low-temperature radiator.

› E-coolant pump

Electric coolant pumps with integrated control are gradually
activated depending on the cooling capacity required. They can
be used as main, minor, or circulation pumps and operate independently of the engine.

› High-voltage coolant auxiliary heater

When temperatures become too low, the coolant is heated via
an electric auxiliary high-voltage heater. This is integrated in the
cooling circuit.

Did you know? From January 2020, you’ve been receiving
all your thermal management spare parts in our sales brand
BEHR under the umbrella brand MAHLE.
All products are available in our proven quality and perfectly coordinated with each other—after all, the
refrigerant and coolant circuit is a highly complex and sophisticated system. On the next page, we give
a brief explanation of the key components.

HIGH-VOLTAGE TRAINING REQUIRED!
Workshops that carry out work on hybrid and electric vehicles must,
by law, undergo an additional two-day training course. Read more
on page 21.
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Electric
auxiliary heater

Battery

The main components are the condenser, evaporator, and
battery unit, consisting of battery cells, a cooling plate, and
an electric auxiliary heater. The system is supplied fully by the
refrigerant circuit of the air conditioning system and controlled
separately via valves and temperature sensors.

Evaporator

Condenser

This system, also known as direct battery cooling, is primarily
found in hybrid vehicles.

Refrigerant plate

Refrigerant-based system

Coolant- and refrigerant-based system

The electric drive of a hybrid or electric vehicle is designed for peak performance. Consequently, they require
high-voltage systems with voltages from 30 to 1,000 VAC or 60 to 1,500 VDC. This makes the correct temperature control of the system and the individual components all the more important.
The temperature of the electric motor and power electronics must be kept below 60°C and the battery temperature between 15°C and 30°C. This means that additional heating is needed in winter to keep the battery warm,
whereas cooling is required in summer. Cooling is also needed while the battery is charging and discharging. The
electric motor and power electronics must also be cooled. And don’t forget that the passenger cabin needs to be
heated in winter and air conditioned in summer. This calls for a sophisticated system.

HV coolant heater

Electronics

70°C

HV air heater

Cabin air @ 20°C

Evaporator

5°C

Low-temperature radiator

Condenser

<60°C

Low-temperature radiator

MAHLE offers you not only spare parts, but also complete systems
solutions. Here’s a cool and clear explanation of how our thermal
components interact with other products.

The coolant temperature for the electric motor and the power
electronics is maintained at below 60°C inside a separate circuit
(inner, mid-blue circuit) using a low-temperature radiator. If the
outside temperatures are particularly high, the air conditioning
system provides extra cooling for the battery. Here, the refrigerant of the air conditioning system flows through an additional
heat exchanger, known as the chiller, and further cools down
the coolant, which also flows through the chiller. The system is
controlled with thermostats, sensors, pumps, and valves.

Chiller
Cooling air

–
HIGH
VOLTAGE
–
THERMAL MANAGEMENT

Purely electric cars with high-performance batteries require
more elaborate thermal management. The coolant- and refrigerant-based system, also called indirect battery cooling, has
three circuits. Two of these have a low-temperature radiator,
a coolant pump, a thermostat, and a coolant shut-off valve.
The third circuit is a conventional air conditioning system. If
outside temperatures are low, a high-voltage coolant heater
(integrated in the outer, light blue circuit) warms the battery.
When temperatures become too high, it is cooled via a lowtemperature radiator (also in the outer light blue circuit).

80°C
100°C
<15°C
Battery

EXTREMELY IMPORTANT: THE AIR CONDITIONING SYSTEM
The air conditioning system actively supports the battery cooling. That’s why the air conditioning check will play
an even more important role in the future! Keeping the battery at the right temperature has a major influence on
the cruising range of the electric vehicle and the battery’s service life. Read more on page 23.
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–
HIGHLY
COMPETENT
–
THERMAL MANAGEMENT

The new drive technologies are exciting, but complex. This may give
rise to a lot of questions when you work with them. We can give you
the answers.
With our wide range of services, we guide and accompany you through the world of thermal management, thus
offering you an all-around worry-free package.
“Workshops don’t just want to buy parts. They also want to know how to install and remove them, how to train
their employees to use them, and how to calibrate or program them. This knowledge is available via the online
know-how tool in our MAHLE Customer Care portal and can be obtained from MAHLE Service Solutions together with the right service and diagnostic tools. It’s an all-around worry-free package!” (Olaf Henning, Corporate
Executive Vice President and General Manager MAHLE Aftermarket)

Fit for e-mobility
You need specific expertise to maintain and repair the complex thermal management systems found in electric and hybrid
vehicles. In Germany, for example, anyone wishing to carry out work on high-voltage systems must undergo a two-day
training course to become an “expert for work on high-voltage (HV) intrinsically safe vehicles.”
Even general work on electric and hybrid vehicles—e.g., on exhaust systems, tires, and shock absorbers—may only
be performed by employees who as a minimum have been given detailed instruction by the aforementioned expert.

GUIDING YOU SAFELY AND EFFICIENTLY THROUGH ALL OPERATING PROCESSES
Installing and removing parts? Training employees to use new components? Calibrating sensors? Programming
control units? With our comprehensive technical instructions and information, such as Technical Messenger,
installation videos, and practical training, we guide you step by step through all service and maintenance processes.
You’ll find everything at www.customercare.mahle.com and in the Technical Messenger. What’s more, MAHLE
diagnostic tools and service equipment make working on these systems even easier and more intuitive. This saves
you time, ensures a higher vehicle turnaround time, and safeguards the quality of your work.
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THERMAL MANAGEMENT

–
A PERFECT
CLIMATE
FOR YOUR
WORKSHOP
BUSINESS
–

A tested air conditioning system is good for your safety,
your health, and your wallet.
Safety, health, economic efficiency—these are issues that matter to every motorist. Use them to ensure the
success of your workshop! We provide all the supporting materials, such as flyers and posters, as well as
technical support including the indispensable manual for refrigerant and oil filling quantities. And of course,
there are now also digital advertising materials such as Google banners and a video explaining the air conditioning check, which you can use on Facebook, YouTube, and other social media channels.

Keep cool!
It’s time for the A /C check
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In the future, the topic of air conditioning will be crucial
to your success. Annual air conditioning checks and a
more comprehensive air conditioning service every two
years—with refrigerant and oil filling quantities being
checked—will be an absolute must! We offer you full
support in this area, from both a technical and a
marketing perspective.

Keep c

KEEP COOL! THE DIFFERENCE
BETWEEN THE AIR CONDITIONING CHECK
AND THE AIR CONDITIONING SERVICE
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› Passenger car air conditioning check—once a year or every 15,000 km:
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Visually check all air conditioning components, perform function and performance test, disinfect the evaporator if necessary, replace the cabin filter

› Passenger car air conditioning service—every two years or every 30,000 km (including all services of the passenger car A/C check):
Test air conditioning system for leaks, change filter-driers and refrigerants, disinfect the evaporator if necessary
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–
TEST
PASSED
WITH
FLYING
COLORS
–

CALIBRATION OF DRIVER ASSISTANCE SYSTEMS

Is something better simply because
it’s digital? Does “digital” really bring
advantages? Naturally, we asked ourselves these questions during the
development of our digital calibration
system TechPRO ® Digital ADAS. The
test results confirm it: yes, digital is
better. But we already knew that!
MAHLE’s commitment remains the same: our system for calibration of
driver assistance systems must be easy, fast, and viable for workshops.
We believe that TechPRO® Digital ADAS with its digital calibration panel
fulfills these criteria exactly. However, new approaches always throw up
questions: Is an individual digital calibration panel reliable and does it
deliver the same results as physical targets? Can the digital calibration
tool really be positioned precisely in front of the car using the software?
Can the car’s front axle really be used for positioning the calibration tool?

TechPRO® Digital ADAS on the test bench
At the Automotive Safety Centre in Vairano/Italy, the performance and reliability of TechPRO® Digital ADAS was empirically
tested under the supervision of TÜV Süd as an independent
body. The test subject was a brand-new Audi A4 with the
original calibration of the driver assistance systems. It was
driven around the test track for a week, covering more than
2,000 kilometers. The test engineers initially checked how the
vehicle’s ADAS system behaved with the original calibration
for various driving maneuvers and situations.
The test scenarios
In order to reconstruct the tests precisely, five scenarios were
defined using the driver assistance systems:
- Pedestrian detection with emergency braking function
-	Automatic braking if an obstruction is detected in front
of the vehicle
-	Automatic braking and avoidance if an obstruction
is detected in front of the vehicle
- Automatic braking when approaching a slower vehicle
-	Staying on track while driving straight and taking corners
(Line Assist)

For these scenarios, the tests measured at what point the driver
assistance system detected a situation and when and with what
intensity the emergency braking system was deployed.
Recalibration with TechPRO® Digital ADAS
During the maneuvers, every movement and response of the Audi
was monitored via GPS, and the results documented and analyzed. The engineers then recalibrated the vehicle’s front camera
and front radar with TechPRO® Digital ADAS—first on the front
axle, then on the rear axle. After both calibrations, the Audi underwent the same driving tests again. The engineers then made
another change by misaligning the vehicle’s rear axle (worst
driving condition) before recalibrating it and performing new tests.
Result
Calibration with TechPRO® Digital ADAS always ensures the
correct functioning of the ADAS systems in line with OE equipment regulations. While the calibration on the rear axle is correct,
it is more complicated and requires more time. The calibration
on the front axle (possible with TechPRO® Digital ADAS) improves the performance of the driver assistance systems, and
the whole calibration process is simpler and faster, even in the
event of a misaligned vehicle axle.

SUMMARY
MAHLE’s digital calibration system gives you absolutely reliable calibration results.* What’s more, you can even improve the
performance of the driver assistance system. The calibration process itself is also faster. With TechPRO® Digital ADAS, you
definitely have a powerful calibration tool that offers you a clear competitive advantage.
*A
 vailable in the MAHLE (TechPRO®) and BRAIN BEE® (CONNEX) brands
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–
A STRAIGHT
FLUSH
–
LOUIS HELPS

Flushing the entire refrigerant circuit
is an important aspect of repairing
the air conditioning system, especially after compressor damage.
Why is that? Because this is the
only way to remove contaminants
from the circuit and therefore avoid
costly repairs. Your customers will
thank you!

Possible reasons why it may be necessary
to flush the air conditioning system:

CHECK FOR
COMPRESSOR DAMAGE!
If the compressor is damaged, material particles can
get into the system. These particles clog expansion and
throttle valves as well as the condenser and evaporator.
So, if you detect compressor damage, it’s vital that you
flush the system before installing the new compressor!

› Compressor damage: Removing contamination from metal abrasion that
clogs the valves, condenser, and evaporator.

› Moisture ingress: Eliminating remaining acid caused by moisture. Moisture

reacts with refrigerants and forms acids that cause hose lines and O-rings to
become porous and can corrode system components.

› Clogging: Flushing out blockages caused by rubber particles, which also
clog the valves, condenser, and evaporator.

› Contamination: Removing all traces of any refrigerant or refrigerant oil that
has been contaminated due to other causes.

Here’s how to flush the right way:

› Connect the ArcticPRO

ACX A/C service unit, perform the function test for the air conditioning system, then draw off
and evacuate the refrigerant in order to extract the remaining air and moisture from the system.

›

®

Remove any necessary attachments, such as the pushrod and engine cover.

› Detach high- and low-pressure lines from the compressor and remove the compressor.
› Visually inspect other components, such as the condenser. If it is leaky, it should be bypassed for flushing and then replaced.
› Remove the throttle or expansion valve, as well as the drier or accumulator, and bypass them using a special flushing
adapter.

› Connect the blue service hose of the ArcticPRO

®

ACX A/C service unit to the filter or output of the ACX flushing unit.

› Start the flushing process on the A/C service unit, follow the manufacturer’s specifications, and observe the

number and duration of the individual flushing cycles. Always flush against the direction of the refrigerant flow.

› Progress can be observed in the sight glass of the ACX flushing unit after each cleaning cycle. At the end, there
must be no more visible contamination. All contaminants are captured by the filter in the ACX flushing unit. The
filter must therefore be replaced regularly.

› Remove all adapters and connections after flushing.
› Insert a new throttle or expansion valve. Important: Coat the gaskets with clean compressor oil first!
› Install the new compressor. Prior to assembly, this should be filled with the correct quantity of fresh compressor oil.

› Connect the flushing adapter to the high- and low-pressure lines of the vehicle.

› Insert the new drier or accumulator. Remove covers just before assembly so as little air humidity as possible gets in.

› Connect the connecting hose of the ACX flushing unit to the high-pressure line (the line with the smaller diameter).

› Before filling, evacuate the system again and check for leaks. Filling is done only if the result is positive. Observe

› Connect the red service hose of the A/C service unit to the vehicle’s low-pressure line (the line with the larger diameter).

› Finally, carry out a performance and function test. Always observe the regulations for initial operation!

the amount and type of refrigerant prescribed by the vehicle manufacturer.

Here’s how to flush the right way! Check out the video
Find it on mpulse.mahle.com under “Do it & get it” or on MAHLE’s YouTube channel.
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HOW ARE THE PARTICLES
IN THE EXHAUST GAS
COUNTED?

–
DON’T LOOK
DOWN THE
BARREL
–
PARTICLE MEASUREMENT AT THE TAIL PIPE

Beginning in 2021, particulate emissions from diesel engines will be
counted at the tail pipe. That’s when the third stage of the stricter
Emission Test Guideline 5.01 comes into force. And MAHLE’s already
on the starting line with a solution and a service package for you.
Investment required
In 2017, many vehicle workshops with emissions testing
approval had to update the software on their emissions measuring stations or replace them entirely in connection with the
first two stages of Guideline 5.01. For 2021 and subsequent
years, the German legislature has raised the bar even higher:
starting January 1, 2021, measuring the particle count in the
exhaust gas at the tail pipe will be a mandatory part of the
emissions test (PTI) for all diesel vehicles. This is because it is
a better way of determining the particulate emissions behavior
of a diesel vehicle compared with the conventional opacity
measurement. But for you, this also means investing in new
measurement technology.

Integrated or stand-alone
To keep these investments as low as possible, MAHLE has
developed a cost-effective particle counter. It will be launched
on the market in mid-2020. The particle counter can be purchased as an add-on and integrated into our emissions measuring station (MAHLE EmissionPRO® 180 and OMNIBUS from
BRAIN BEE®). As a MAHLE customer, you won’t need to purchase a completely new emissions measuring station—all you
need to do is upgrade to the particle counter. You can continue
to use the printer and monitor. However, workshops using an
emissions measuring station from another manufacturer can
also use our particle counter module. The stand-alone solution
has a small display and interfaces that you can use to connect
the device to a PC or laptop. This allows you to print out the
test log and attach it to the emission test report.

› The condensation particle counter is an optical
measuring device that is capable of detecting the
tiniest particles. For this purpose, the particles are
enriched with a liquid. Condensation causes the
surface of the particles to expand, making them
easier to detect.

› The diffusion charging system is a comparative and
therefore indirect process. In this process, the surface
of the particles is electrically charged. The particles
then flow through a measurement chamber in which
the surface charge of the particles is measured. This
makes it possible to calculate how many particles
there are in the exhaust gas.

Innovative
To minimize the effort and costs involved in emissions measurement for you as vehicle workshops, MAHLE is working on a
customer-focused service package. For example, it will include
the regular maintenance (e.g., calibration) of the complete
emissions measuring station. The country-specific requirements
will be taken into account in the service concept. As a result,
missed test deadlines and unnecessary follow-up costs for
repairs and consumables will be a thing of the past—MAHLE
takes care of your needs.
Things to bear in mind
At present, neither the thresholds for the particle count measurement nor the measurement method have been defined. MAHLE
is assuming a limit value of around 250,000 particles per cubic
centimeter of exhaust gas. That may sound like a lot, but it isn’t.
These are ultrafine particles—even finer than a single hair. That is
why it’s all the more important that you make a correct diagnosis
even today if emission problems are detected—using MAHLE
TechPRO®, for example. An increased concentration of particles
doesn’t necessarily mean that the vehicle’s particulate filter is

defective. The cause could just as easily be a faulty pressure
load cell or the EGR valve in the wrong position.
For your information: From 2020, MAHLE Aftermarket’s
range will include exhaust gas recirculation coolers. The EGR
cooler is a vital component for achieving the strict Euro 6 limits.
It sits between the exhaust manifold and the turbochargers.
Some of the primary exhaust gas flow is guided via the EGR
cooler, which cools it down and then feeds it back into the
intake air. This cooling decreases the combustion temperature
in the engine, reducing nitrogen oxides.

Helping to combat fine particulates: MAHLE’s cabin filters.
Order direct here: catalog.mahle-aftermarket.com.
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–
PARTICLE
MEASUREMENT FOR
GASOLINE ENGINES
IS COMING
–
PARTICLE MEASUREMENT AT THE TAIL PIPE

Interview with Dr. Andreas Mayer,
expert in turbocharging and
engine emission control

WHY IS IT IMPORTANT TO CHECK THE DIESEL
PARTICULATE FILTER (DPF) DURING THE REGULAR
TECHNICAL EMISSIONS TEST?
Measurements in the Netherlands, Belgium, Switzerland, and
Spain have shown that around 10 to 12 percent of filters in
modern vehicles are damaged. This means that the air in cities
is much more heavily polluted than it should be. DPF and particulate filters for gasoline engines (GPF) reduce the emission of
carcinogenic ultrafine particles by a factor of 1,000. And that’s
good for health. However, the soot particles are also largely
responsible for warming the atmosphere and melting the polar
ice caps. If the DPF is damaged, the filter performance deteriorates significantly.

WHAT CAN DAMAGE THE DPF?

DO YOU EXPECT SIMILAR TESTS FOR GASOLINE
PARTICULATE FILTERS?

Damage is primarily caused by overheating due to regeneration
or vibrations. There may also be fundamental defects in design
or manufacturing that need to be rectified quickly. Alarmingly,
there’s also a lot of manipulation in the market: workshops simply
remove the filters if they’re causing problems.
WHY ARE CURRENT OPACIMETERS NOT SUITABLE FOR
THE EMISSIONS TEST?
Opacimeters are only effective from particle sizes above the
wavelength of light—around 400 nanometers. Particles from
our diesel engines have an average mobility diameter of
80 nanometers, while the figure is 50 to 60 for gasoline engines and 30 to 40 for gas engines. The opacimeter just can’t
detect particles as small as this. Switzerland has been testing
the particulate filters of construction machines since 2012.
This test takes into account the characteristics of the soot
particles, which can only be done by counting the particles.

Yes, of course. A lot of gasoline engines emit a similar number
of particles to diesel engines. They’re just smaller, so they’re
harder to see. In Mexico City, gasoline engines are tested
regularly during periodic vehicle inspections. So, we know that
around 5 percent of vehicles, known as “high emitters,” are
responsible for 80 to 90 percent of the fleet’s total emissions.
Once these vehicles have been identified, the causes of these
emissions can, in most cases, be identified and reduced.
WHAT ARE THE CHALLENGES INVOLVED IN MEASURING
GASOLINE PARTICULATE FILTERS, IN COMPARISON TO
DIESEL PARTICULATE FILTERS?
I don’t see any major challenges in that regard. The particle
size isn’t a problem. The measuring instruments that we use
for diesel can cope with it easily. However, gasoline engines
have less excess air. This makes the dew point higher, causing
moisture to form in the exhaust gas. This should be taken into

account when performing the measurement, and the sample
gas may need to be heated a little and diluted with pure air—
but this has been standard for a long time.
WHEN DO YOU THINK MEASUREMENT WILL BE
INTRODUCED FOR GASOLINE ENGINES?
At the moment, the priority is diesel, because we already have
many more vehicles with DPF on the market than gasoline
vehicles with GPF. However, I expect this will be extended to
all gasoline vehicles, not just those with direct injection engines,
in the next exhaust standard. After all, we know that gasoline
particles are essentially more dangerous than diesel particles—
not just because of the particle size, but also because they’re
enriched with significantly larger amounts of neurotoxic substances. The most progressive EU member states will widen
the measurement to include gasoline engines as soon as the
instrument manufacturers have confirmed that the measurements work reliably.
MANY THANKS FOR THE INTERVIEW, DR. MAYER.
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› Utilizing the potential of existing fleets—venturing into new areas

–
WHAT DRIVES US
TODAY AND TOMORROW
–
ALTERNATIVE FUELS AND E-MOBILITY

With its dual strategy, MAHLE is preparing for the future of mobility. The electric drive and the combustion engine are
both set to play an important role in this future. The target of climate neutrality in 2050 means putting an end to fossil
fuels but doesn’t necessarily signal the end of the combustion engine.

Purely battery-powered electric drives are not currently suitable for all mobility needs
due to the “ecological rucksack” of the car battery. Sustainable production and the
supply of renewable electricity are also not yet fully understood. Therefore, MAHLE
sees a drive mix as the future of mobility. The fuel cell has great potential, but the
internal combustion engine has a future, too: With synthetic and renewable fuels,
our mobility will become sustainable in the future—without CO2 or NOx emissions.
Alongside e-mobility, these fuels can play a significant role in helping us achieve the
climate goals.

› Fuel cells: electricity and heat
The future is electric, but not purely battery powered. For long distances and transporting heavy loads, the fuel cell comes into play. Incidentally, it was invented before
the combustion engine. Now, the technology is ready. In a vehicle’s fuel cell, hydrogen
reacts with oxygen from the air. This produces electricity for charging the traction
battery as well as water and heat. The thermal, air, and liquid management of fuel
cells is very similar to that of combustion engines, and therefore aligns precisely with
our core competence. We’re already developing a comprehensive, modular systems
portfolio for fuel cells.

› Synthetic fuels: e-fuels
With e-fuels, a combustion engine only emits as much CO2 as was bound during
its production. E-fuels are synthetic fuels, produced from water and carbon dioxide
(CO2) using electricity. But what about compatibility of the various synthetic fuels
with the engine components and filters? MAHLE teamed up with a well-known
German vehicle manufacturer to investigate this. And the results were positive:
admixture of these fuels in line with existing fuel standards had no impact on the
MAHLE components that were tested or on engine performance. This opens up a
wealth of possibilities for using these fuels. MAHLE assumes that an e-fuel admixture of up to 20 percent is possible with current fuels.

› Biofuels: fuel from nature
Fuels can also be obtained from renewable raw materials such as oil plants, cereals,
beets, and wood. To create biofuels, hydrogen (H2) is extracted from water (H2O).
This hydrogen is then processed with carbon dioxide (CO2) into a liquid fuel such
as bio natural gas or biomethane. One advantage of these fuels is the closed CO2
loop, which integrates fuel extraction seamlessly into our natural ecosystem without
causing damage.
So, the future won’t be shaped by one “right” type of drive—but by a diversified
drive mix with different possibilities for different applications. We intend to discuss
the drive mix of the future objectively, remaining open to all technologies, and use
every lever at our disposal to “defossilize” our mobility.
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–
PREPARED
FOR ANY
SITUATION
–
AFTERMARKET OF THE FUTURE

If you want to repair modern vehicles with alternative drives in the future, you need two key things: spare parts and
expertise. As an original equipment manufacturer, MAHLE is geared toward the mobility transformation, and that
includes its aftermarket portfolio—with its high level of availability and top quality. MAHLE also supports you with a
wealth of services and information, including diagnostic tools and service units, training, and repair and maintenance
information (RMI).

› The road to e-mobility
MAHLE has built up a broad product portfolio in the area of e-mobility. This traces the path of electrical power in the vehicle—
from charging through power electronics, more efficient air conditioning for greater cruising range, and the electric motor.
- Large-scale charging infrastructure with chargeBIG
- Wireless charging system: MAHLE Wireless Charging
- Noise filters to minimize electrical interference
- Onboard charger for fast and gentle charging
-	Battery housing with integrated thermal management—
protecting the environment while maximizing cruising range
- Inverter and DC/DC converter for vehicle electronics
- Efficient air conditioning for driving comfort
- Electric traction motors for all alternative drive types

› DC/DC converter: the alternator of
tomorrow
Fuel cells and electric car batteries supply
up to 800 volts, far exceeding the 12- and
24-volt levels that are customary in the
automotive sector. In order to continue
using existing components such as headlights, fans, window lifts, or windshield
washer pumps, the high-voltage electrical
system that includes the battery must be
separated from the low-voltage electrical
system with the various units. This task is
performed by a DC/DC converter developed by MAHLE. The DC voltage converter brings the power to the required voltage
level for the 12- 24-, and 48-volt units
and separates the high- and low-voltage
electrical systems safely.

› Traction motors: thermal management › Oil management module: all in one unit
is becoming increasingly important
The trend toward electric motors is set to
change vehicle servicing. When it comes
to thermal management of the battery and
drive, the combustion engine and electric
motor differ fundamentally. Thermal management for electric cars has two tasks: to
dissipate heat and to use it for efficient air
conditioning. The less the battery is used,
the greater the cruising range. Handling
these issues professionally requires you
to have a great deal of expertise—and
MAHLE can give you specific support in
this new business area. MAHLE already
offers drive solutions for mild and full hybrid
vehicles and for vehicles with a range
extender, as well as for purely electric
vehicles and fuel cell vehicles.

Some electric cars have an oil-cooled
powertrain, and MAHLE has introduced
a new oil management module for these
vehicles. It comprises a filter, electric oil
pumps, coolers, and a thermostat in one
unit. This oil management module saves
weight and increases efficiency—for a
greater cruising range. The advantage for
you is that MAHLE also offers replacement
parts for maintenance and repair—such as
filter elements, coolers, or pumps.
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–
NEW
ON THE
MARKET
–

We’re consistently expanding
our 360° range aimed at workshops. Here we present a small
selection of our new products.
It’s easy to order our products
via the online catalogue at
catalog.mahle-aftermarket.com.

›› AIR FILTER

›› MAIN BEARING

Vehicle type:
Passenger cars
Engine:
S63 B44 B
Manufacturer:
BMW
Vehicle models:
5 M5 M xDrive
Characteristic features:
from 441 kW to 460 kW
Part no.:
LX 3727/1right

Vehicle type:
Commercial vehicles
Engine:
DXi 5, DXi 7, D7E, D7F
Manufacturer:
Renault Trucks, Volvo
Part no.:
209 HL 21578 025

›› FUEL FILTER

›› BEARINGS

Vehicle type:
Passenger cars
Engine:
B47D20A, B47D20B,
B57D30A, B57D30B
Manufacturer:
BMW
Vehicle models:
3, 5, 6, 7, 8, X3, X4, X5, X7
Part no.:
KL 872/7

Vehicle type:
Commercial vehicles
Engine:
MX265, MX-13 303, MX-13 375
Manufacturer:
DAF
Vehicle models:
116i, 118i, 120i, 316i, 318i, 320i,
520i, X3 2.0i, Z4 2.0i
Characteristic features:
matches main bearing 213 HL 21652 000
Part no.:
213 AS 21655 000

›› GENERATOR

›› EXHAUST GAS RECIRCULATION COOLER

Vehicle type:
Commercial vehicles
Engine:
MACK E.TECH C/46
Manufacturer:
Renault Trucks
Vehicle models:
MAGNUM E.TECH 480
Characteristic features:
28 V 80 A
Part no.:
MG 879

Vehicle type:
Passenger cars
Manufacturer:
Audi, Seat, Skoda
Vehicle models:
A1, Toledo, Rapid
Characteristic features:
1.6 TDI
Part no.:
8ME 376 747-621

›› GENERATOR

›› CYLINDER LINER

›› CABIN FILTER

›› BEARINGS

Vehicle type:
Commercial vehicles
Engine:
MIDR 06.20.45 C/4
Manufacturer:
Renault Trucks
Vehicle models:
Premium Distribution 260.16
Characteristic features:
28 V 60 A
Part no.:
MG 897

Vehicle type:
Commercial vehicles
Engine:
DC 09, DC 13, DC 16
Manufacturer:
SCANIA
Vehicle models:
LPGRS range G410, G450,
R410, R450, P450, P500
Characteristic features:
DC 09 184–265 kW,
DC 13 265–405 kW,
DC 16 382–537 kW
Part no.:
061 LW 00120 001

Vehicle type:
Passenger cars
Manufacturer:
VW, Audi, Skoda, Seat
Vehicle models:
Polo from 06/2017,

Vehicle type:
Commercial vehicles
Engine:
DXi 5, DXi 7, D7E, D7F
Manufacturer:
Renault Trucks, Volvo
Part no.:
209 AS 21577 000

T-Cross from 12/2018,
A1 from 07/2018,
Scala from 02/2019,
Ibiza 01/2017
Part no.:
LA 816/3

–
AFTERBURNER
–
Latest reports, hot topics, and electrifying news.

MPULSE ONLINE:
MPULSE.MAHLE.COM

Fun for fans
In the MAHLE Customer Care Portal, you can get everything online, at the touch of
a button: parts, services, technical support, training—and now also promotional giveaways, brochures, and POS materials. Available at customercare.shop.mahle.com.
At fanshop.mahle.com, there’s cool fan merchandise for all friends and fans. Have fun
shopping!

Vanessa has fuel in her blood
You might recognize our cover girl Vanessa Schmitt as the presenter of the
TV motorsports magazine show GRIP. Vanessa, 24, is a qualified preschool
teacher and—just like you—has fuel in her blood! She got into motorsports at
an early age. Since the age of 16, she’s been a regular motocross rider. But
Vanessa’s big breakthrough came in 2017, when she was crowned Miss Tuning.
Since then, she’s been a model and presenter in the fast lane—including for
MAHLE. She’s been in the thick of the action at our motorsports events, report-

The first air conditioned child’s car seat from MAHLE
When children get hot and sweaty during a car journey, the relaxed mood quickly goes out
of the window—for them and the other passengers! Dr. Mario Wallisch from MAHLE has
had this experience many times. Working together with the MAHLE corporate start-up
team Com4Kids, he developed a unique solution: the first air conditioned child’s car seat!
A compact comfort zone that delivers refreshing coolness in summer and pleasant warmth
in winter! The Com4Kids concept has won over a leading manufacturer of children’s car
seats, and the first seats will be commercially available before summer 2020.

ing directly from the racetrack for our Instagram channel. In 2019, Vanessa
came with us to Moscow, the Nürburgring, and Los Angeles. You can find her
videos on MAHLE’s YouTube channel and on the MAHLE Instagram channel
@mahlempulse.

Neat! The new CareMetix® packaging
Our filter innovation CareMetix® now comes in new, unmistakable MAHLE packaging.
During the transitional phase, there may be some overlap between the existing and new
MAHLE boxes. We can assure you that both packaging variants have exactly the same
contents—an original MAHLE CareMetix® cabin filter. This filter not only eliminates particles, dirt, mold, and bacteria, but also odors. Get ready: other filter products will be
coming onto the market in 2020 for Europe and Korea! More at caremetix.mahle.com.

WE’RE CELEBRATING—AND YOU CAN WIN!
Welcome to the MAHLE anniversary quiz! Every participant who answers all the questions correctly will be entered into a draw for
lots of fantastic prizes! The first prize is something truly unique: a special edition of the BMW E30 M3 DR!FT racer in the JP/MAHLE
design (sturmkind.com), worth 250 euro! Find out what other prizes you could win at mpulse.mahle.com. You’ll also find the terms
and conditions of participation and entry form there: simply check the right answers, submit it, and you’ll automatically be entered
into the draw! Good luck!

› Question 1: What is a chiller?
› Question 2: When was MAHLE established?
› Question 3: What’s the name of the cover girl on this issue of MPULSE?
Closing date for entries: May 31, 2020
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