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The 6.7-liter Cummins Turbo Diesel engine represents a pivotal moment in the evolution of heavy-duty American
pickups. Introduced in the middle of the 2007 model year (commonly referred to as 2007.5) to replace the
legendary 5.9-liter platform, the 6.7L engine was engineered to meet increasingly stringent federal emissions
standards while simultaneously delivering higher torque and horsepower. However, as with many diesel platforms
designed for heavy-duty commercial use, the 6.7L Cummins features several OEM (Original Equipment
Manufacturer) design constraints—primarily within the air induction and fuel delivery systems—that limit its ultimate
efficiency and longevity. This technical analysis explores the engineering landscape of the 6.7L Cummins and the
specialized solutions developed by Glacier Diesel Power (GDP) to overcome these limitations.

The Core Architecture of the 6.7L Cummins

To understand why aftermarket performance components are necessary, one must first analyze the factory
architecture of the 6.7L Cummins. Unlike its predecessor, the 6.7L utilized a Variable Geometry Turbocharger
(VGT), an Exhaust Gas Recirculation (EGR) system, and a Diesel Particulate Filter (DPF). These components
introduced a new set of thermal and mechanical stressors. The engine's bore was increased to 107 mm (4.21
inches) and the stroke to 124 mm (4.88 inches), providing a larger displacement that necessitated a more robust
intake and fueling strategy.

The Intake Bottleneck: The Grid Heater Assembly

One of the most significant restrictions in the factory 6.7L Cummins intake manifold is the Grid Heater. Designed to
pre-heat intake air for cold-weather starting, the grid heater consists of a resistive heating element positioned
directly in the path of incoming air. While functional for environmental compliance and cold-start reliability, the
heating element and its support structure act as a physical obstruction, creating turbulence and a pressure drop
across the intake plenum. For high-performance applications, this restriction limits volumetric efficiency (VE),
which is the ratio of the mass of air entering the cylinder to the mass of air that would occupy the cylinder under
static conditions.

Fuel System Dynamics: High-Pressure Common Rail (HPCR)

The 6.7L Cummins utilizes a Bosch High-Pressure Common Rail fuel system, centered around the CP3 or CP4.2
injection pump(depending on the model year). This system operates at pressures exceeding 26,000 PSI.
Precision fuel delivery is paramount for maintaining the stoichiometric balance required for efficient combustion.
However, as users increase the boost pressure and airflow through modifications like the Glacier Diesel Power Air-
Boss, the factory fuel system often reaches its displacement limit, necessitating upgrades such as higher-flow
injectors or dual-fueler configurations.

Glacier Diesel Power: Engineering Solutions for Airflow Optimization

Glacier Diesel Power (GDP) has carved a niche in the diesel performance market by focusing on the elimination of



flow restrictions within the 6.7L Cummins intake tract. Their engineering philosophy centers on maximizing the
cross-sectional area of the intake and minimizing directional changes in airflow, which reduces parasitic drag on the
turbocharger.

The Air-Boss 67 Plenum and Grid Delete

The GDP Air-Boss 67is a precision-engineered intake plenum designed to replace the factory plate. The technical
advantage of the Air-Boss lies in its internal geometry. By removing the restrictive grid heater and replacing it with a
high-flow block (often referred to as a Grid Delete), GDP increases the internal volume of the intake plenum. This
allows for a more uniform distribution of air to all six cylinders, particularly cylinders five and six, which are
traditionally air-starved in the stock configuration due to the rearward placement of the intake inlet.

The MEGA-FLO Throttle Valve Delete

Another critical component in the GDP ecosystem is the MEGA-FLO Throttle Valve replacement. In the factory
setup, the throttle valve is used primarily for EGR management and to provide a smoother engine shutdown.
However, the butterfly valve and its shaft represent another significant obstruction. The MEGA-FLO design
eliminates this butterfly valve, providing a clear, unencumbered path for compressed air from the intercooler to the
intake manifold. This modification is essential for reducing Exhaust Gas Temperatures (EGTs)by ensuring that
the engine is not working against its own intake restrictions during high-load scenarios.

Technical Comparison: OEM vs. Glacier Diesel Power Upgrades

To quantify the benefits of these upgrades, we must look at the flow characteristics and mechanical risks
associated with each configuration. The following table illustrates the comparative metrics between a stock
2011-2018 Ram 6.7L Cummins and one equipped with GDP intake components.



Metric Factory 6.7L GDP Upgraded (Air-Boss Technical Benefit

Configuration + Mega-Flo)

Intake Flow Area Restricted by Grid Heater Full Bore (100% effective) Reduced Turbo Lag &
(~60% effective) Lower EGTs

Internal Obstructions Grid Heater & Throttle None (Clear Path) Improved Volumetric
Butterfly Valve Efficiency

Cylinder 5 & 6 Air Uneven / Biased toward Balanced via high-volume Uniform Combustion /

Distribution front plenum Lower Stress

Mechanical Risk Grid Heater Nut Failure Eliminated Increased Long-term
(Engine Damage) Reliability

Throttle Response Delayed by Valve Actuation Instantaneous Airflow Improved Driveability

The "Grid Heater Bolt" Failure: A Critical Reliability Concern

Beyond performance, a primary driver for the adoption of Glacier Diesel Power's Grid Delete is the prevention of a
catastrophic engine failure common in 2007.5-2023 models. The factory grid heater is secured by a nut that, over
time and through thermal cycling, can vibrate loose. If this nut falls into the intake manifold, it is sucked into the
engine, typically causing total destruction of the piston, valves, and cylinder head. By installing a GDP Grid Delete
or the Air-Boss 67, this failure mode is entirely engineered out of the system.

Fuel Delivery and Performance Integration

While airflow is the foundation of performance, it must be matched by precise fuel delivery. In the 2007-2009 and
2011+ Ram HD models, increasing the airflow via Glacier Diesel Power components allows the tuner to increase
the fuel mapping without hitting the thermal limits of the engine.

High-Flow Injectors and CP3 Evolution

For users seeking to exceed 500 rear-wheel horsepower (RWHP), the factory fuel system requires
supplementation. Brands like Dynomite Diesel provide injectors with modified nozzles that allow for a shorter
injection pulse width while delivering a larger volume of fuel. When paired with a PPE Dual Fueleror a GDP-
sourced CP3 pump upgrade, the 6.7L Cummins can maintain high rail pressure even under heavy throttle. The
synergy between GDP’s airflow components and high-volume fuel systems results in a more complete burn,
reduced particulate matter, and higher efficiency.

Procedural Implementation: Step-by-Step Intake Optimization

Upgrading the 6.7L Cummins intake system requires a methodical approach to ensure air-tight seals and proper
sensor integration. Below is the technical workflow for installing a GDP Air-Boss and Grid Delete system.

1. De-pressurization and Component Removal: Disconnect the batteries and remove the factory air intake horn
and throttle valve assembly. Carefully label the MAP (Manifold Absolute Pressure) sensor and other electrical
connectors.

2. Plenum Access: Remove the high-pressure fuel lines (ensuring no debris enters the fuel rail) to gain access
to the intake manifold cover.

3. Grid Heater Extraction: Remove the factory intake plate containing the grid heater. This is the stage where



the mechanical risks of the factory nut can be observed.

4. Surface Preparation: Clean the mating surfaces of the engine block to ensure a leak-free seal. Any debris left
here can lead to a boost leak, which causes the turbocharger to over-speed.

5. Air-Boss Installation: Install the GDP Air-Boss plate using high-temperature gaskets. Torque the bolts to
factory specifications (usually 18 ft-Ibs in a cross-pattern) to prevent warping.

6. Reassembly and Sensor Integration: Reinstall the fuel lines and the throttle valve delete. Ensure the MAP
sensor is cleaned with electronic cleaner before re-installation, as EGR soot often clogs these sensors, leading to
inaccurate boost readings.

7. ECM Tuning: Because the grid heater has been removed, the Engine Control Module (ECM) will likely trigger
a Wait-to-Start light or a diagnostic trouble code (DTC). Professional tuning is required to calibrate the ECM for the
absence of the heater and to optimize the fuel-to-air ratio for the new flow characteristics.

Case Study: 2011 Ram HD Performance Evaluation

In a controlled technical evaluation of a 2011 Ram 2500 Heavy Duty, the installation of the Glacier Diesel Power
Mega-Flo and Air-Boss system resulted in a measurable shift in operational data. Before the modification, the
vehicle exhibited a peak EGT of 1,350°F during a simulated 10,000 Ib trailer pull up a 6% grade. After the
installation of the GDP components and a mild performance tune, the peak EGT dropped to 1,180°F under

identical conditions. This 170°F reduction is a direct result of improved thermal scavenging—the ability of the
engine to move more air through the combustion chamber, carrying away excess heat more efficiently.

Mathematical Analysis of Airflow Gains

The theoretical increase in airflow can be calculated using the formula for volumetric efficiency:
VE = (Actual Mass Airflow) / (Theoretical Mass Airflow)

By removing the physical area of the grid heater (approximately 1.5 square inches of obstruction) and smoothing
the internal casting of the intake horn, the pressure drop (9E’ 7&+72 FtR O @&—"old is reduced. According to
Bernoulli's Principle, as the restriction decreases, the velocity of the fluid (air) can increase for a given pressure,
or the pressure required to move the same volume of air decreases. In the case of the 6.7L Cummins, this
translates to the turbocharger working at a lower drive-pressure-to-boost-pressure ratio, which improves the overall
mechanical efficiency of the engine.

Practical Applications and Field Usage

The application of Glacier Diesel Power components is not limited to racing or competition. The primary market
remains the heavy-duty towing segment. Owners of 2007.5-2023 Ram 3500 dually trucks often face issues with
heat soak and transmission strain. By optimizing the engine's breathing, the torque curve is shifted lower in the
RPM range. This allows the 68RFE or Aisin AS69RC transmissions to stay in a higher gear for longer periods,
reducing shift hunting and transmission fluid temperatures.

Troubleshooting and Maintenance

While the GDP components are largely "set and forget,” there are maintenance considerations for the 6.7L
Cummins platform as a whole:

e Boost Leaks: Periodically check the silicone boots and T-bolt clamps on the intercooler piping. The increased
flow potential of the Air-Boss means that any leak will be more detrimental to performance.

e Sensor Fouling: Even with a grid delete, the MAP sensor can become fouled by oil vapor from the CCV
(Crankcase Ventilation) system. Routine cleaning every 15,000 miles is recommended.



¢ Fuel Filtration: When upgrading injectors or pumps, the factory 3-micron filtration is the bare minimum. Adding
a GDP MK-2 filter kit provides a secondary layer of protection against water and contaminants that can destroy
high-pressure common rail components.

The Synthesis of Form and Function

The engineering of the 6.7L Cummins is a testament to the durability of the inline-six diesel configuration. However,
the constraints of mass production and environmental regulations often leave a margin for significant improvement.
Glacier Diesel Power has successfully identified the primary friction points within the 6.7L's air induction system.
Through the application of the Air-Boss plenum, the Mega-Flo throttle delete, and grid heater bypasses, GDP
provides a pathway for the Cummins engine to operate closer to its theoretical mechanical potential.

The integration of these components results in a vehicle that is not only more powerful but inherently more reliable.
By addressing the "wiggle wire" grid heater failure and reducing the thermal load on the cylinders, owners can
extend the service life of their Ram Heavy Duty trucks. Whether the goal is high-output towing, fuel economy
optimization, or competitive diesel performance, the technical foundation remains the same: air and fuel must be
managed with surgical precision. As the 6.7L Cummins continues to evolve through the 2020s, the role of
specialized engineering from firms like Glacier Diesel Power will remain vital in the pursuit of diesel excellence.
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