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NACA airfoils are a family of airfoil shapes for aircraft wings developed by the
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National Advisory Committee for Aeronautics (NACA), the precursor to NASA. These
airfoil designs are widely used in the aerospace industry due to their well-documented
aerodynamic properties. The NACA airfoil series is categorized by a specific numbering
system that encodes the airfoil's geometry and aerodynamic characteristics. Here’s an
overview of the main NACA airfoil series:
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The 4-digit series was the first to be developed and is characterized by a simple coding
system:

1st digit: Maximum camber as a percentage of the chord.

2nd digit: Position of maximum camber from the leading edge in tenths of the chord.

Last 2 digits: Maximum thickness of the airfoil as a percentage of the chord.

Example: NACA 2412

2% maximum camber located at 40% of the chord length from the leading edge.

12% maximum thickness relative to the chord length.
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NACA 5-Digit Series

5 — digit series
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The 5-digit series provides more detailed information and improved performance
characteristics, including better lift and lower drag:

1st digit (x/2): Design lift coefficient (multiplied by 0.15).

2nd digit: Position of maximum camber in tenths of the chord.

3rd digit: Indicates whether the camber line is simple (0) or reflexed (1).

Last 2 digits: Maximum thickness of the airfoil as a percentage of the chord.

Example: NACA 23012

Design lift coefficient of 0.3 (2*0.15).

Maximum camber located at 15% of the chord.

Simple camber line.

12% maximum thickness relative to the chord length.

NACA 6-Series
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The 6-series airfoils were developed to optimize specific aerodynamic characteristics such as

minimizing drag over a range of operating conditions:

These airfoils are denoted by additional letters and numbers that specify design parameters
such as drag divergence and pressure distribution.

Example: NACA 6412

The first digit indicates the series number.

The second digit specifies the location of minimum pressure.

Subsequent digits and letters describe the shape and performance characteristics.

Modern Usage and Applications

NACA airfoils remain integral to the design of aircraft wings, control surfaces, and even
wind turbine blades due to their well-documented aerodynamic properties and ease of use.
Modern computational tools and testing methods have built upon NACA's foundational work,
but the principles established by these airfoils continue to influence contemporary
aerodynamic design.

Summary

NACA airfoils are a critical part of aerospace engineering, providing a systematic approach
to airfoil design with predictable performance characteristics. Each series of NACA airfoils
serves specific design needs, offering a range of solutions for different aerodynamic

requirements.

K.NEHRU,.M.Tech,(Ph.D)
Assistant Professor 23AST101 Fundamentals of Aerospace Engineering



