
david vizard s how to port flow test cylinder
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david vizard s how to port flow test cylinder heads is a highly regarded methodology in the
automotive performance community for improving engine efficiency and power output. This process
involves careful modification and testing of cylinder heads to enhance airflow characteristics, which
directly impacts combustion quality and engine performance. David Vizard, a well-known authority in
engine development, provides detailed guidance on how to port and flow test cylinder heads,
emphasizing precision, measurement, and incremental improvement. Understanding the principles
behind porting and flow testing is essential for engine builders, machinists, and enthusiasts aiming to
optimize cylinder head performance. This article explores the step-by-step procedures, tools, and best
practices recommended by David Vizard for porting and flow testing cylinder heads. The content will
cover the basics of flow testing, the significance of porting, and how to interpret flow bench results to
achieve optimal cylinder head modifications.
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Understanding Cylinder Head Porting
Cylinder head porting involves modifying the intake and exhaust ports of the cylinder head to improve
airflow into and out of the combustion chamber. The goal is to reduce restrictions and turbulence,
allowing the engine to breathe more efficiently. David Vizard’s approach to porting focuses on
balancing flow improvement with maintaining the structural integrity and flow velocity within the
ports.

Why Porting Matters
Proper porting can significantly improve an engine’s volumetric efficiency, leading to better fuel
combustion and increased horsepower. By smoothing the airflow path and enlarging port areas
without compromising velocity, porting helps in maximizing power output and throttle response. Flow
characteristics directly affect combustion dynamics, making porting a critical step in engine tuning.



Types of Porting
Porting can range from minor bowl blending and smoothing to full port enlargement and reshaping.
Each type has its own impact on flow characteristics and engine behavior. Understanding the
intended use of the engine and its operating range guides the porting method applied.

Introduction to Flow Testing
Flow testing, or flow bench testing, measures the volume of air passing through the cylinder head’s
ports at various pressure drops. This process quantifies how modifications affect airflow and helps
optimize port shapes. David Vizard emphasizes the importance of flow testing as an empirical way to
validate porting work rather than relying on guesswork.

What is a Flow Bench?
A flow bench is a specialized piece of equipment that uses a vacuum or pressure source to draw air
through the cylinder head ports. Flow meters and manometers measure airflow and pressure
differentials, providing data that can be analyzed to assess port efficiency.

Benefits of Flow Testing
Flow testing enables precise comparison of different port configurations and helps identify
bottlenecks. It also allows for repeatability, ensuring that improvements are quantifiable and
consistent. This scientific approach underpins David Vizard’s recommendations for performance
gains.

Equipment Needed for Flow Testing
Successfully performing flow tests on cylinder heads requires specific tools and equipment. Following
David Vizard’s guidelines ensures accurate and reliable results.

Essential Tools

Flow Bench: Core equipment for measuring airflow through cylinder head ports.

Flow Meter: Device to quantify air volume passing through the ports.

Manometer or Differential Pressure Gauge: Measures pressure drop across the ports.

Vacuum or Pressure Source: To pull or push air through the ports.

Porting Tools: Die grinders, sanding rolls, carbide cutters for modifying ports.

Cleaning Supplies: To remove debris and ensure accurate airflow during tests.



Calibration and Setup
Proper calibration of the flow bench and associated instruments is critical. It ensures that
measurements are consistent and comparable between tests. Setting up the cylinder head correctly
on the flow bench to avoid leaks or misalignment is equally important.

Step-by-Step Guide to Flow Testing Cylinder Heads
David Vizard’s approach to flow testing involves a systematic procedure to ensure accuracy and
meaningful data collection.

Preparation
Clean the cylinder head thoroughly to remove carbon deposits, oil, and debris that could affect
airflow. Inspect for damage or irregularities that may influence results.

Initial Baseline Test
Install the cylinder head on the flow bench and conduct baseline tests on each port. Record airflow
data at specified pressure drops, usually measured in inches of water column. This provides a
reference point for evaluating porting modifications.

Incremental Porting and Testing
Make controlled modifications to the ports, such as smoothing edges or blending bowls, and then
retest on the flow bench. Comparing new data against baseline values shows the effect of each
change.

Data Recording
Maintain detailed records of each modification and its corresponding flow figures. This documentation
assists in identifying trends and determining the most effective porting techniques.

Analyzing Flow Test Data
Interpreting flow test results is crucial for making informed porting decisions. David Vizard stresses
understanding both quantitative and qualitative aspects of the data.

Flow Numbers and Pressure Drops
Flow numbers indicate the volume of air passing through the port at a given pressure differential.
Higher flow numbers generally signify better airflow but must be balanced against velocity loss.

Velocity and Turbulence Considerations
Maintaining airflow velocity is essential for good combustion. Excessive port enlargement can
increase flow volume but reduce velocity, negatively impacting engine response. Turbulence should
be minimized to promote smooth airflow.



Comparative Analysis
Compare data before and after modifications to assess improvements. Use graphs or charts where
possible to visualize trends across different port sizes and shapes.

Common Porting Techniques and Tips
David Vizard’s expertise highlights several effective porting techniques that balance flow
improvement with practical engine application.

Bowl Blending
Smoothing the transition area between the valve seat and the port bowl reduces airflow separation
and turbulence, enhancing flow efficiency.

Port Matching
Aligning the intake manifold ports with the cylinder head ports eliminates step-offs where airflow can
separate, improving volumetric efficiency.

Short-Side Radius Smoothing
Increasing the radius on the short side of the port helps reduce flow restrictions caused by sharp
corners, improving airflow dynamics.

Valve Guide and Seat Work
Ensuring valve guides and seats are properly finished and aligned prevents airflow disruptions and
promotes consistent flow patterns.

List of Key Porting Tips

Use carbide cutters and abrasive rolls for precise material removal.

Maintain port shape integrity to avoid weakening the cylinder head.

Remove casting flash and rough spots that can hinder airflow.

Work incrementally and test frequently to prevent over-porting.

Keep a consistent finish to reduce airflow turbulence.

Safety and Precision in Porting and Testing
Precision and safety are paramount when performing cylinder head porting and flow testing. David
Vizard emphasizes adherence to best practices to protect both the technician and the engine



components.

Personal Protective Equipment (PPE)
Always wear safety glasses, gloves, and respiratory protection when grinding or sanding ports to
avoid injury and inhalation of dust.

Work Environment
Ensure the workspace is well-ventilated and clean. Secure the cylinder head properly during porting
and testing to prevent accidents or damage.

Measurement Accuracy
Calibrate all measuring instruments before use and double-check setups to maintain consistent and
reliable results. Avoid rushing through tests or modifications to prevent errors.

Frequently Asked Questions

Who is David Vizard and why is his book on porting cylinder
heads popular?
David Vizard is a renowned engine expert and author known for his practical and detailed approach to
engine tuning and porting. His book 'How to Port and Flow Test Cylinder Heads' is popular because it
provides step-by-step instructions, techniques, and tips for improving engine performance through
cylinder head porting.

What is the main focus of David Vizard’s book 'How to Port
and Flow Test Cylinder Heads'?
The main focus of the book is to teach enthusiasts and professionals how to effectively port and flow
test cylinder heads to maximize airflow and improve engine performance. It covers measurement
techniques, porting methods, and how to interpret flow bench data.

Does the book provide guidance on building or using a flow
bench for testing cylinder heads?
Yes, David Vizard’s book includes detailed instructions on building and using a flow bench, which is
essential for accurately measuring airflow through cylinder heads and making informed porting
decisions.

What types of cylinder heads are covered in David Vizard's
porting guide?
The book covers a wide range of cylinder heads including popular performance and street heads from



various manufacturers, making it relevant for hobbyists and professional engine builders working with
different engine types.

Is prior experience in engine mechanics necessary to
understand the content in 'How to Port and Flow Test Cylinder
Heads'?
While some basic mechanical knowledge is helpful, David Vizard explains concepts clearly and
includes illustrations, making the book accessible to both beginners and experienced engine builders
interested in improving their cylinder head flow.

How can flow testing cylinder heads improve engine
performance according to David Vizard?
Flow testing identifies restrictions and inefficiencies in the cylinder head airflow. By porting and
modifying the heads based on flow test data, builders can increase airflow, resulting in better
combustion, increased horsepower, and improved throttle response.

Are there any common mistakes to avoid when porting
cylinder heads as highlighted by David Vizard?
Yes, the book highlights common mistakes such as over-porting, inconsistent port shapes, and
neglecting the importance of maintaining smooth airflow paths. David Vizard emphasizes careful
measurement and incremental changes guided by flow testing to avoid these errors.

Additional Resources
1. David Vizard's How to Port and Flow Test Cylinder Heads
This book is a comprehensive guide by David Vizard that covers the fundamentals and advanced
techniques of porting and flow testing cylinder heads. It provides detailed instructions on how to
improve engine performance through precise modifications. The book includes practical tips, step-by-
step procedures, and explanations of airflow dynamics that are essential for engine builders and
enthusiasts.

2. Engine Airflow: How to Port Cylinder Heads for Maximum Performance
Focusing on the principles of airflow in internal combustion engines, this book delves into the science
and art of porting cylinder heads. It explains how to increase airflow efficiency to boost horsepower
and torque. Readers will find practical advice on measuring flow, selecting tools, and performing
modifications to optimize engine breathing.

3. High-Performance Engine Building by Joe Pettitt
This comprehensive manual covers various aspects of building high-performance engines, including
cylinder head porting and flow testing. It provides a solid foundation in engine theory as well as
practical techniques to enhance airflow and combustion. The book is well-illustrated, making complex
concepts accessible to both beginners and experienced builders.

4. Flow Bench Secrets: How to Improve Cylinder Head Performance



This specialized guide focuses on the use of flow benches to evaluate and improve cylinder head
airflow. It teaches readers how to interpret flow data and make precise modifications to enhance
engine efficiency. Detailed case studies and examples help readers understand the impact of changes
on overall engine performance.

5. Advanced Engine Blueprinting Techniques
Aimed at experienced engine builders, this book covers advanced methods for optimizing engine
components, including porting and flow testing cylinder heads. It discusses the interplay between
airflow, combustion chamber design, and fuel delivery. The book offers insights into achieving
maximum power output while maintaining engine reliability.

6. The Art of Cylinder Head Porting by Mike Mavrigian
Mike Mavrigian shares his expertise in cylinder head porting, providing hands-on advice and
techniques to improve airflow and engine performance. The book covers tools, materials, and step-by-
step procedures for porting various types of cylinder heads. It also emphasizes the importance of flow
testing to validate modifications.

7. Performance Cylinder Head Porting and Flow Testing
This practical guide focuses on the process of porting and flow testing cylinder heads to unlock hidden
engine potential. It explains how to use flow benches effectively and how to interpret results to guide
modifications. The book includes tips on selecting the right heads and maximizing airflow for different
engine applications.

8. Engine Airflow and Combustion Dynamics
This book explores the relationship between airflow, combustion chamber design, and engine
performance. It provides a scientific approach to understanding how porting affects combustion
efficiency. Readers gain knowledge on how to balance airflow improvements with combustion stability
for optimal power gains.

9. Building and Tuning High-Performance Cylinder Heads
Covering the entire process from selecting cylinder heads to final tuning, this book offers detailed
guidance on enhancing engine breathing. It includes chapters on porting techniques, flow testing
methods, and valve seat work. The book is a valuable resource for anyone looking to improve engine
performance through cylinder head modifications.
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