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Since its founding, NASA has been dedicated to the 

advancement of aeronautics and space science. The 

NASA scientific and technical information (STI) pro-

gram plays a key part in helping NASA maintain this 

important role. 

 

The NASA STI program operates under the auspices 

of the Agency Chief Information Officer. It collects, 

organizes, provides for archiving, and disseminates 

NASA’s STI. The NASA STI program provides access 

to the NTRS Registered and its public interface, the 

NASA Technical Reports Server, thus providing one 

of the largest collections of aeronautical and space sci-

ence STI in the world. Results are published in both 

non-NASA channels and by NASA in the NASA STI 

Report Series, which includes the following report 

types: 

 

• TECHNICAL PUBLICATION. Reports of com-

pleted research or a major significant phase of re-

search that present the results of NASA Programs 

and include extensive data or theoretical analysis. 

Includes compilations of significant scientific and 

technical data and information deemed to be of 

continuing reference value. NASA counterpart of 

peer-reviewed formal professional papers but has 

less stringent limitations on manuscript length and 

extent of graphic presentations. 

 

• TECHNICAL MEMORANDUM.  

Scientific and technical findings that are prelimi-

nary or of specialized interest,  

e.g., quick release reports, working  

papers, and bibliographies that contain minimal 

annotation. Does not contain extensive analysis. 

 

• CONTRACTOR REPORT. Scientific and tech-

nical findings by NASA-sponsored contractors 

and grantees. 

• CONFERENCE PUBLICATION.  

Collected papers from scientific and technical 

conferences, symposia, seminars, or other meet-

ings sponsored or  

co-sponsored by NASA. 

 

• SPECIAL PUBLICATION. Scientific, tech-

nical, or historical information from NASA pro-

grams, projects, and missions, often concerned 

with subjects having substantial public interest. 

 

• TECHNICAL TRANSLATION.  

English-language translations of foreign scien-

tific and technical material pertinent to  

NASA’s mission. 

 

Specialized services also include organizing  

and publishing research results, distributing special-

ized research announcements and feeds, providing 

information desk and personal search support, and 

enabling data exchange services. 

 

For more information about the NASA STI program, 

see the following: 

 

• Access the NASA STI program home page at 

http://www.sti.nasa.gov 

 

 

• Help desk contact information: 

 

       https://www.sti.nasa.gov/sti-contact-form/ 

        and select the “General” help request type. 
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Abstract 

Loft is an automated parametric mesh generation code that is designed 

to model stiffened-panel aerospace vehicle structures. After more than 20 

years of in-house use and development, the program was released to the 

public in 2023. Since that release, significant additional features have 

been added, including new object types, new airfoil shapes, program flow 

control options, additional options for selecting parts of models, and sup-

port for creating boundary conditions, loads, and rigid element stitching 

from within the code. These additions address previous limitations of the 

code and significantly expand its application and usefulness.  

This memorandum is presented in two parts. The first part contains a 

technical paper with a brief overview of the code and its applications and 

a more lengthy discussion of the program’s new features. Part two of the 

memorandum is the updated program user manual. The manual includes 

in-depth tutorials that use the new features and a complete command ref-

erence. 

Introduction 

Loft is a tool that enables rapid creation of finite element models of aerospace components and vehicles 

suitable for conceptual and preliminary design studies. Its parametric modeling capabilities enable genera-

tion of many variations of a design for exploration of a design space and identification of regions of that 

space that are worthy of more refined design effort. Over the past 25 years, Loft has been used to model parts 

of a wide variety of aerospace systems, including the Next Generation Launch Technology (NGLT) wing, 

the payload fairing for the Ares V and the Space Launch System (SLS), the Low Boom Flight Demonstrator 

(LBFD/X-59), Human Landing System (HLS) reference landers, horizontal takeoff two-stage-to-orbit 

(TSTO) systems, and planetary atmosphere entry backshells. 

 

Loft’s manual was first published in 2011 [1]. The program itself was released for free public use via 

software.nasa.gov in 2023. Simultaneously, a NASA Technical Memorandum was released [2] with an over-

view of the code capabilities and a complete updated users’ manual. A conference paper and presentation 

[3] were written to describe applications and scenarios where Loft would be useful. Two workshop presen-

tations [4,5] described the uses of the program and the incorporation of Loft into a high-fidelity, low-maturity, 

design environment that is being created at NASA. This memorandum briefly summarizes the previous pub-

lications, describes the updated features of the program since its initial release, and includes an updated 

users’ manual for the current features of the code.  

 

The updated, version 4.0, Loft program is available for free via a request at software.nasa.gov. It comes 

packaged with this manual and all of the example files and small utility programs discussed in this document. 

 

Program Overview 

Loft is a finite element model (FEM) creation tool that takes a descriptive text file as input and generates 

a structural mesh in a wide variety of output formats, including NASTRAN, TecPlot, Virtual Reality Mod-

eling Language (VRML, now a subset of the X3D format), and Stereo Lithography (STL). Figure 1 illustrates 
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an eleven-line input file and two views of the finite element mesh that is produced by Loft from that input 

file. 

 

Loft has a powerful variable and math capability that adds to the program’s inherent parametric nature. 

Users can specify meaningful variable names with values. Math support includes addition, subtraction, mul-

tiplication, and division as well as trigonometric and hyperbolic functions, log, exponential, square and cube 

roots, absolute value, and truncation. Figure 2 illustrates the use of variables and math to generate a spherical 

tank model of a desired volume. Certainly, the calculation for the radius (or the value of pi) could be per-

formed outside of the input file and specified without the use of any variables. But, the variables add clarity 

and readability to the input and allow the user to quickly generate a family of models with different volumes 

by changing the value of the volume variable and the output filename. 

Figure 2. Variables and Math in Loft 

Figure 1. Example Loft input and output 


