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TURBOCHARGERS

10 KEY STEPS IN TURBOCHARGER INSTALLATION

In the world of high-performance engines, turbochargers are the unsung heroes that boost power and
efficiency. However, their installation is a delicate dance of precision and expertise that can make or
break an engine's performance. As seasoned professionals in the automotive industry, we've seen
firsthand the consequences of improper turbocharger installation - from frustrating performance issues
to costly repairs.

The complexity of modern turbocharger systems, with their intricate interplay of exhaust and intake air
systems, EGR (Exhaust Gas Recirculation), lubrication, and sophisticated electronic controls, can be
daunting even for experienced mechanics. It's no wonder that some installers approach turbo
installations with trepidation. But fear not! This comprehensive guide will walk you through the 10
critical steps to ensure a flawless turbocharger installation.

By following these steps meticulously, you will not only avoid potential warranty claims further down the
road but also unlock the full potential of these powerful components. Whether you're a seasoned pro
looking to refine your technique or a mechanic venturing into turbo territory for the first time, this guide
will equip you with the knowledge and confidence to tackle any turbocharger installation.

Remember, a properly installed turbocharger is more than just a performance enhancer - it's a
testament to your skill and commitment to excellence. So, let's dive in and master the art of
turbocharger installation, aiming to ensure that every boost is a boost towards perfection.

Step 1: Diagnosis Before Replacement

Before replacing a turbocharger, conduct a thorough diagnosis to identify the root cause of failure. This
involves examining symptoms such as power loss, unusual noises, or excessive smoke, while performing



a comprehensive check of all engine systems, conducting OBD (On-Board Diagnostics) scans to retrieve
error codes that indicate potential turbocharger or engine performance issues, and carrying out a
thorough visual inspection of the turbocharger and related components. If no obvious cause is found,
delve deeper into potential issues such as foreign object damage, lubrication problems, oil
contamination, turbo over-speeding, or excessive temperature exposure. Remember, turbo damage is
often a symptom of an underlying problem rather than the cause itself, making this diagnostic step
crucial for long-term engine health and performance.

Step 2: Lubrication of the Turbo System

Proper lubrication is the lifeblood of a turbocharger. Ensure the engine's lubrication system is in optimal
condition by confirming the correct oil type and volume for the engine. Check oil pressure and return
quantity, which should be around 0.5 I/min at idle. Inspect the oil feed line for proximity to heat sources
and consider replacing it during installation. Examine the oil and oil pan for metal debris, indicating
potential bearing damage that requires repair before turbo installation. Remember, the turbocharger
relies on engine oil distributed freely across all components, making this step crucial to preventing
breakdowns and to ensure longevity. Since some engines are very sensitive and may develop sludge, it
may be necessary to flush the system with clean engine oil. Always check the engine manual prior to
installation for specific lubrication requirements.

Step 3: Turbo Air Intake System and Filter

A clean and well-maintained air intake system is crucial for optimal turbocharger performance.
Thoroughly inspect and clean the air intake filter, filter box, and all related air ducts. Carefully examine
rubber hoses and clamps for any signs of cracks, porosity, or leaks. Be vigilant in checking for remnants
of a previously failed turbocharger, as these can damage the new turbocharger. Remember, the
condition of these components directly affects MAF (Mass Air Flow) sensor operation and the engine's



volumetric efficiency, which is the measure of how effectively the engine can fill its cylinders with air.
Ensuring cleanliness and integrity of the entire air intake system is essential for preventing blockages,
maintaining efficient air flow to the turbocharger, and protecting the new turbocharger from potential
damage.

Step 4: Charge Air Distribution

-

Ensuring proper charge air distribution is critical for optimal turbocharger performance and longevity.
Conduct a comprehensive inspection of the entire air path from the turbocharger to the engine.
Meticulously examine all piping, couplings, intercooler, and the engine inlet manifold for any signs of
cracks, leaks, or internal restrictions. Pay close attention to the tightness of all connections, as leaks can
lead to dangerous turbocharger overspeeding.

Carefully inspect the intercooler surface for soiling, fin deterioration, or the presence of engine oil. If you
find oil residue in the intercooler and it cannot be properly cleaned, we strongly recommend replacing
the intercooler with a new one. This precaution is essential to prevent contamination and ensure optimal
cooling efficiency.

Step 5: Engine Crankcase Ventilation

The crankcase ventilation system, often underestimated, is crucial for turbocharger health and overall
engine performance. Ensure this system is functioning correctly by verifying its proper operation and
checking for excessive pressures inside the crankcase, which can impede proper oil flow and return from
the turbo. Thoroughly inspect and clean the engine breather system, paying special attention to
components such as the PCV (Positive Crankcase Ventilation) valve or oil separation device. It's



important to remember that if the crank ventilation is not working correctly, oil cannot return to the
engine, potentially leading to turbocharger failure.

For PCV (Positive Crankcase Ventilation) systems, we strongly recommend checking technical service
bulletins specific to each engine model. These bulletins can be found for some models in the Walker
digital catalogue, an invaluable resource for up-to-date technical information. By properly maintaining
the crankcase ventilation system, many turbocharger-related issues can be prevented, helping to ensure
optimal engine performance and turbocharger longevity.

Step 6: Exhaust System

A comprehensive examination of the entire exhaust system is crucial for ensuring optimal turbocharger
performance and longevity. Begin by thoroughly inspecting the complete exhaust path, paying close
attention to both the exhaust manifold and exhaust line. It's essential to conduct a meticulous check for
any inner restrictions in critical components such as the catalytic converter, DPF filter, and mufflers.

Abnormal back pressure can severely impact turbocharger performance and longevity. Excessive back
pressure, often caused by an obstructed DPF (Diesel Particulate Filter), or insufficient back pressure due
to DPF removal, can lead to malfunction of the turbocharger's differential pressure oil seal. This
malfunction may result in oil leakage on either the compressor or turbine side, potentially causing
significant damage. Therefore, it's crucial to ensure that your DPF or catalytic converter is in good
condition and has been OE homologated.

Additionally, apart from DPF and catalytic converter blockages, excessive backpressure in the exhaust
system can also be caused by the bad habit of welding on the exhaust pipes to adapt non-homologated
parts. This practice reduces the pipe section due to the internal welding cord, further restricting the
exhaust flow.

Ensure that all exhaust system components are free from defects or failures. Pay particular attention to
the exhaust manifold, as it's prone to cracking or accumulating hardened soot particles. These issues are
especially critical because they can potentially destroy the delicate turbine wheel, leading to catastrophic
turbocharger failure.



By thoroughly examining and addressing any issues in the exhaust system, including proper back
pressure management, you may be able to prevent many turbocharger-related problems and ensure
optimal engine performance. This step exemplifies the importance of a holistic approach to turbocharger
installation and maintenance.

Step 7: Inspect Air/Fuel Mixture Components

Thoroughly inspect the air and fuel mixture components to ensure optimal turbocharger performance.
Check the intercooler and pipes for leaks and cleanliness, as leaks can cause turbo overspeeding and
failure. Examine the fuel system for excessive soot, particularly the air mass sensor, injectors, and EGR
valve. For vehicles with injectors below the rocker cover, be vigilant of leaking injector gaskets, which
can lead to severe oil contamination and turbo breakdown.

Pay close attention to exhaust smoke color as it's a key indicator of air/fuel mixture issues. Excessive
white, blue, or black smoke suggests incorrect air/fuel ratios, which can significantly impact turbocharger
performance and longevity. White smoke may indicate coolant leaks, blue smoke suggests oil burning,
while black smoke often points to over-fueling.

Step 8: Replace Necessary Parts

Replace the oil feed pipe, as it's crucial for proper turbo lubrication. Don't rely on simply blowing through
pipes to test them; internal cracks can obstruct oil flow. Clean or replace the oil return hose to prevent
flow restrictions. Install new oil, air, and fuel filters, addressing any excessive soot or sludge before
proceeding. Fill the new oil filter with fresh engine oil if possible for immediate lubrication upon start-up.



Always use new gaskets and avoid using liquid sealant on mating surfaces to prevent blocking oil access.
Many installers overlook these steps, but proper part replacement is essential for turbocharger longevity
and performance.

Step 9: Pre-Installation Steps

Before installing the new turbocharger, it's crucial to take two important pre-installation steps. First, pre-
oil the turbocharger using the oil provided with the new unit, carefully turning the shaft to ensure even
distribution, which guarantees proper lubrication during initial operation. This step is particularly critical
as modern turbocharger bearings primarily operate on a dynamic flow of oil film, and preventing dry
starts is essential; a dry start can destroy a turbocharger in a matter of minutes.

Next, thoroughly inspect all air hoses that will be connected to the turbocharger, ensuring they are in
good condition and will form an airtight seal when connected, as any leaks could significantly affect
performance. These steps, while seemingly simple, play a vital role in ensuring the turbocharger's
smooth operation from the moment it's installed and can significantly impact its long-term performance
and reliability.

Step 10: Start-Up Procedure and Final Checks

Start-Up Procedure:

Begin by disconnecting the ignition or diesel pump to prevent fuel from entering the engine during the
priming process. Crank the engine for 10-15 seconds without starting in order to prime the oil feed,



ensuring proper lubrication of the turbocharger. After priming, reconnect the ignition or diesel pump.
Start the engine and allow it to idle for a few minutes, giving the oil time to circulate fully. During this
period, carefully check for any leaks or unusual noises.

Final Checks:

Once the engine is running, ensure the turbocharger actuator operates correctly. If you detect no
movement, investigate potential issues with wiring or the actuator itself. It's crucial to note that the
gears in electronic actuators are self-blocking; attempting to move the actuator operating arm or
connecting rod manually can break the gears, rendering the turbo unusable. After running the engine,
turn it off and recheck the engine oil level to confirm it's within the recommended range.

These meticulous start-up procedures and final checks are critical for ensuring the proper function and
longevity of the newly installed turbocharger. They help prevent potential damage from dry starts and
allow for early detection of any installation issues.

Transform turbocharger installations into masterpieces with the help of these 10 essentials steps and
crown your work with Walker turbochargers - the choice of experts who demand nothing but
outstanding performance and reliability.



