
© sandbox.xylemappliedwater.com Comp Cam Selection Guide 1

Comp Cam Selection Guide

Comp Cam Selection Guide Choosing the right camshaft is one of the most critical decisions you
can make when building or upgrading an engine. The camshaft influences the engine's power,
torque, fuel efficiency, and overall drivability. With so many options available, understanding how
to select the best camshaft for your specific application can seem overwhelming. This
comprehensive comp cam selection guide aims to simplify this process, providing you with the
knowledge needed to make an informed decision that aligns with your performance goals.

Understanding the Role of a Camshaft in Engine
Performance

The camshaft is the heart of your engine's valve timing system. It controls when the intake and
exhaust valves open and close, directly impacting airflow, combustion efficiency, and ultimately,
power output. Key functions of a camshaft include: - Regulating valve timing - Controlling valve lift
- Determining valve duration - Influencing engine breathing characteristics Choosing the right
camshaft ensures optimal airflow and combustion, thereby maximizing performance while
maintaining drivability and efficiency.

Factors to Consider When Selecting a Camshaft

Selecting a camshaft involves balancing various engine parameters and your intended use. Here
are the critical factors to consider:

1. Engine Type and Displacement

- Naturally aspirated vs. forced induction engines - Engine size (e.g., 350ci, 427ci) - Stock or
aftermarket components

2. Purpose and Application

- Daily driver - Street/strip - Full race - Towing or hauling

3. RPM Range

- Low-end torque (1,500–3,000 RPM) - Mid-range power (2,500–5,500 RPM) - High-end horsepower
(4,000+ RPM) Your desired operating RPM determines the camshaft profile needed for optimal
performance.



4. Fuel Type and Efficiency

- Pump gas compatibility - Fuel economy considerations - Emissions requirements

5. Compatibility with Other Components

- Cylinder heads - Intake manifold - Exhaust system - Valve springs and pushrods Ensuring all
components work harmoniously is crucial for maximizing gains and reliability.

6. Budget Constraints

- Cost of camshaft and installation - Supporting upgrades - Tuning expenses

Types of Camshafts and Their Characteristics

Understanding the different camshaft types helps narrow down the options suited for your goals.

1. Hydraulic Flat Tappet Camshafts

- Common in stock and mild performance builds - Easier to install and maintain - Suitable for daily
driving and moderate performance

2. Hydraulic Roller Camshafts

- Offer reduced friction and increased durability - Enable more aggressive profiles - Ideal for high-
performance street and race applications

3. Solid Flat Tappet and Solid Roller Camshafts

- Provide precise valve control at high RPMs - Require periodic adjustment - Used in racing and
high-performance builds

4. Overlap and Duration Considerations

- Duration: How long the valves stay open - Overlap: The period when both intake and exhaust
valves are open - Longer duration and greater overlap enhance high-RPM power but can reduce
low-end torque

Understanding Camshaft Specifications

When selecting a camshaft, you’ll encounter several key specifications:
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1. Duration (at 0.050" Lift)

- Measured in degrees - Indicates how long the valves stay open - Longer duration generally
increases high-RPM horsepower

2. Lift

- The maximum distance the valve opens - Higher lift can improve airflow but requires compatible
valve springs

3. Lobe Separation Angle (LSA)

- The angle between the intake and exhaust lobes - Narrow LSA (less than 110°) increases overlap
and power at high RPM - Wide LSA (more than 112°) favors smoothness and low-end torque

4. Centerline (or Intake Centerline)

- The position of the cam's lobe relative to the crankshaft - Affects valve timing and performance
characteristics

How to Choose the Right Camshaft for Your Application

Follow these steps to identify the optimal camshaft profile:

Step 1: Define Your Goals

- Determine if your priority is torque, horsepower, fuel economy, or a balance of all.

Step 2: Identify Your Engine’s Specifications

- Record engine displacement, compression ratio, and supporting components.

Step 3: Match Your RPM Range to the Camshaft Profile

- Low RPM (below 3,000): Use mild cams with shorter duration - Mid RPM (3,000–5,500): Moderate
duration cams - High RPM (above 5,500): Aggressive cams with longer duration

Step 4: Consult Camshaft Manufacturer’s Recommendations

- Use catalogs and online tools - Consider reputable brands like COMP Cams, Edelbrock, Crower, or
RaceTech



Step 5: Optimize Supporting Components

- Ensure valve springs, lifters, and pushrods are compatible with your chosen camshaft

Step 6: Tuning and Testing

- Proper cam timing (degreeing the cam) - ECU or carburetor adjustments - Dyno testing for best
results

Popular Cam Profiles for Common Applications

Here are some typical camshaft profiles tailored to various engine builds:

Street Performance

- Duration: 210–230° at 0.050" - Lift: Moderate - LSA: 110–112° - Benefits: Good throttle response,
fuel economy, and smooth idle

Street/Strip

- Duration: 230–250° at 0.050" - Lift: Higher lift - LSA: 108–110° - Benefits: Increased horsepower
and torque, suitable for occasional racing

Full Race

- Duration: 250°+ at 0.050" - Lift: High lift - LSA: Narrow, around 106–108° - Benefits: Maximize
high-RPM power, less emphasis on low-end torque

Common Mistakes to Avoid When Selecting a Camshaft

- Ignoring your engine’s build and components: Your cam must match your engine’s compression,
head flow, and other parts. - Choosing too aggressive a profile for daily driving: Can lead to rough
idle, poor fuel economy, and drivability issues. - Overlooking supporting upgrades: A big cam
requires upgraded valve springs, pushrods, and tuning. - Not considering emissions or legal
restrictions: Some cam profiles may affect emissions compliance.

Conclusion

Selecting the right camshaft is a nuanced process that requires understanding your engine's
characteristics, performance goals, and component compatibility. By considering factors such as
RPM range, application type, engine specifications, and desired power band, you can choose a cam
profile that enhances your vehicle's performance without compromising reliability or drivability.
Investing time in research, consulting manufacturer specifications, and possibly working with a
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professional tuner will ensure you select a camshaft that delivers optimal results. Whether you’re
building a street cruiser, a strip monster, or a dedicated race engine, this comp cam selection
guide provides the foundational knowledge to make an informed choice and achieve your engine
performance objectives.

Comp Cam Selection Guide: The Ultimate Resource for Choosing the Perfect Camshaft Selecting
the right camshaft is arguably one of the most critical decisions when building or modifying an
engine. The camshaft influences a vehicle’s power delivery, fuel efficiency, idle quality, and overall
drivability. With countless options available, understanding the nuances of camshaft specifications
and their impact on engine performance is essential for making an informed choice. This
comprehensive Comp Cam Selection Guide aims to walk you through every aspect of choosing the
ideal camshaft for your application, whether it's a street cruiser, strip monster, or off-road beast.

Understanding the Role of the Camshaft

The camshaft is the heart of an engine's valvetrain, controlling the timing and lift of the intake and
exhaust valves. By opening and closing these valves at precise moments, the camshaft dictates
airflow into and out of the engine cylinders, directly affecting power, torque, efficiency, and
emissions. Key functions of the camshaft include: - Controlling valve timing - Regulating valve lift -
Influencing the duration of valve opening - Affecting the engine's breathing capacity The
camshaft's profile determines how aggressively it opens and closes the valves, which in turn
influences engine characteristics such as low-end torque and high-end horsepower.

Types of Camshafts and Their Characteristics

Choosing the right camshaft begins with understanding the different types available and their
typical applications:

1. Flat Tappet Camshafts

- Description: Traditional cam design with flat lifters. - Advantages: Cost-effective, easier to install.
- Disadvantages: Greater wear over time, less precise control.

2. Hydraulic Roller Camshafts

- Description: Use roller lifters with hydraulic mechanisms. - Advantages: Reduced friction, longer
lifespan, better performance at higher RPMs. - Disadvantages: Slightly more expensive, complex
installation.

3. Mechanical Roller Camshafts

- Description: Use solid roller lifters, offering the most aggressive profiles. - Advantages: Maximum
performance potential, ideal for racing. - Disadvantages: High maintenance, not suitable for daily



street use.

Key Camshaft Specifications and Their Impact

Understanding the specifications helps in matching a camshaft to your desired performance profile.

1. Duration

- Measured in degrees of crankshaft rotation. - Intake and Exhaust Duration: Determines how long
the valves stay open. - Impact: Longer durations generally increase high-RPM horsepower but may
reduce low-end torque and idle quality.

2. Lift

- The maximum distance the valve opens from its seat. - Measured in inches or millimeters. -
Impact: Higher lift allows more air and fuel into the cylinders, boosting power at high RPMs but can
cause issues if the valve train isn’t designed for it.

3. Lobe Separation Angle (LSA)

- The angle between the intake and exhaust lobes. - Impact: A narrower LSA (e.g., 106°) results in
a more aggressive cam with more overlap, ideal for high-performance applications. A wider LSA
(e.g., 114°) offers smoother idle and better low-end torque.

4. Intake and Exhaust Centerlines

- The position of the peak lift point within the cam cycle. - Impact: Properly timed centerlines
optimize airflow and power.

5. Overlap

- The period when both intake and exhaust valves are open simultaneously. - Impact: More overlap
can increase high-RPM power but may cause rough idle and emissions issues.

Matching Camshaft Profiles to Your Application

The intended use of your vehicle significantly influences camshaft selection.

1. Street/Strip Combos

- Balance between drivability and performance. - Cam specs typically include moderate durations
(220-240° intake/exhaust), lift, and LSA of around 112-116°. - Prioritize smooth idle, fuel efficiency,
and good low-end torque.
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2. Full Race/Performance Builds

- Focused on maximum horsepower and high-RPM power. - Longer durations (>240°), higher lifts,
narrower LSA (106-110°). - Expect rough idle and potentially reduced low-end torque.

3. Off-Road and Heavy-Duty Applications

- Camshaft designed for durability and torque. - Moderate durations with emphasis on broad torque
curve. - Lift and LSA tailored to prevent valve float and enhance low-end response.

Choosing the Right Camshaft Based on Engine Build

Matching your cam to your engine's displacement, compression ratio, and induction system
ensures optimal performance.

1. Displacement and Compression Ratio

- Larger engines with higher compression can benefit from cams with more aggressive profiles. -
Smaller or stock engines may require milder cams to prevent valve-piston interference and ensure
reliable operation.

2. Intake and Carburetion/Fuel Injection

- Carbureted setups often favor cams with more overlap for better breathing. - Fuel-injected
engines tend to perform better with cams designed for precise airflow control.

3. Head Flow Characteristics

- High-flow heads can support more aggressive cams. - Stock heads might require milder profiles to
prevent misfires and poor idle quality.

Considerations for Selecting a Camshaft

Beyond specifications, several practical factors influence your choice:

1. Compatibility with Valve Train Components

- Ensure your lifters, pushrods, and rocker arms can handle the lift and duration. - Upgrading to
roller lifters may be necessary for high-lift cams.

2. Engine Management and Tuning

- Some cams require custom tuning or ECU modifications to realize their full potential. - Consider
your ability and resources for proper calibration.



3. Durability and Maintenance

- Aggressive cams may increase wear and maintenance needs. - Balance performance gains with
longevity expectations.

4. Budget Constraints

- Cost varies significantly across camshaft types and profiles. - Factor in additional costs like valve
springs, pushrods, and tuning.

Step-by-Step Camshaft Selection Process

To streamline your decision, follow these methodical steps: 1. Define Your Goals: Determine if your
priority is street performance, drag racing, off-road torque, or a combination. 2. Identify Your
Engine Specs: Displacement, compression ratio, head flow, and induction system. 3. Establish
Budget: Decide how much you're willing to invest. 4. Research Cam Profiles: Use manufacturer
catalogs, forums, and dyno data. 5. Consult Experts: Talk to engine builders or cam manufacturers
for recommendations. 6. Match Cam to Supporting Mods: Ensure valvetrain components, intake,
exhaust, and tuning are compatible. 7. Plan for Tuning: Be prepared for proper carburetor, ignition,
and ECU calibration. 8. Verify Compatibility: Check that the camshaft fits your engine block and
head configuration.

Popular Comp Cam Models and Their Typical Uses

Here are some example cam profiles from Comp Cams and their ideal applications: - Xtreme
Energy Series: Great for street performance, offering improved power with smooth idle. - Magnum
Series: Designed for moderate street/strip use with good efficiency. - Specialty Race Series: For
high-RPM racing, offering aggressive profiles and high lift. - Hydraulic Roller Camshafts: Suitable for
daily drivers with high-performance aspirations.

Final Tips for a Successful Camshaft Upgrade

- Do Your Homework: Always research and verify the specifications. - Use a Cam Card: Review
manufacturer data sheets thoroughly. - Consider Matching Components: Upgrading valve springs
and pushrods may be necessary. - Plan for Tuning: Engine management adjustments are critical for
optimal performance. - Test and Adjust: After installation, perform dyno testing and make
adjustments as needed.

Conclusion

Choosing the right camshaft is both an art and a science, requiring a clear understanding of your
engine's characteristics, performance goals, and budget. The Comp Cam Selection Guide provided
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here offers a comprehensive overview to help enthusiasts, builders, and tuners make informed
decisions that maximize their engine's potential. Remember, the perfect camshaft for one
application might not be ideal for another—careful consideration, proper matching of components,
and professional tuning are key to unlocking your engine’s full performance. By following this
guide, you'll be well-equipped to select a camshaft that aligns with your vehicle’s purpose and your
performance ambitions, ensuring a rewarding and reliable upgrade.

Questions & Answers About comp cam selection guide

No Question Answer

1 What factors should I consider
when choosing a Comp Cam for
my engine?

You should consider your engine's displacement,
intended use (street, strip, or race), desired power band,
compression ratio, valve size, and your overall vehicle
setup to select the appropriate Comp Cam profile.

2 How do I determine the right
camshaft lift and duration for my
build?

Lift and duration depend on your engine's goals; higher
lift and longer duration typically increase top-end power
but may reduce low-end torque. Consult your engine's
specifications and use a cam selection chart or a
professional guide to find a balanced profile.

3 Can I use a generic cam
selection guide for all engine
types?

No, different engine configurations (V8, V6, inline-4) and
modifications require tailored cam profiles. Always refer
to specific guides or manufacturer recommendations for
your engine type.

4 What is the impact of camshaft
timing on engine performance?

Camshaft timing, including valve opening and closing
events, significantly affects power delivery, torque, and
efficiency. Proper timing ensures optimal airflow and
combustion for your desired performance characteristics.

5 Are there recommended Comp
Cam profiles for naturally
aspirated vs. turbocharged
engines?

Yes, naturally aspirated engines often favor cam profiles
that maximize airflow at higher RPMs, while turbocharged
engines benefit from camshafts that optimize low- and
mid-range torque to complement forced induction.
Consult specific profiles designed for each application.

6 How do I verify if a selected
camshaft is compatible with my
existing components?

Check the camshaft's specifications against your engine's
valve springs, pistons, and overall setup to ensure
compatibility. It's advisable to consult with a professional
or use manufacturer compatibility charts to prevent
issues like valve clearance or spring bind.

camshaft, engine tuning, performance cam, cam specs, camshaft lift, duration, camshaft
installation, valve timing, camshaft lobes, performance engine
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