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Objective:
Develop and demonstrate a methodology for rapid design, analysis, 

fabrication, and testing of novel structure that can enhance noise 
attenuation in aircraft engines

Project Benefits:
Novel acoustic liner designs and materials will provide a new approach 

for aircraft engine manufacturers to realize simultaneous noise, 
emissions, and fuel burn reductions

Research Approach:
1. Establish a set of acoustic requirements for future aircraft engine 

designs
2. Design and analyze lattice-based acoustic liners using advanced 

software tools
3. Perform rapid, iterative prototyping and testing to identify promising 

designs and materials
4. Conduct detailed assessments of manufacturability
5. Perform acoustic and structural evaluations of novel liners
6. Document results and archive data for the FAA

Major Accomplishments (to date):
1. Computational comparison of a variety of liner designs along with 

sensitivity analysis of underlying variables
2. Established method for quantifying and accounting for manufacturing 

variations

Future Work / Schedule:
October 2025: Manufacturing Error Model
November 2025: Automated Meshing Capabilities
February 2025: Demonstrating Two Liner Designs
March 2025: Documentation and Data Archiving
April 2025: Transition to Metal AM
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Any opinions, findings, conclusions or recommendations expressed in this this material are those of the authors and do not necessarily reflect the views of the FAA.
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Acoustic liners are placed in the nacelle of aircraft to reduce 
noise

Triply Periodic Minimal 

Surface (TPMS)

Lattice Alternate Core

Novel acoustic liner designs are 

needed to address the noise profile of 

modern engine designs, while meeting 

space and weight constraints.
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To show viability, a comparison against traditional liners is 
needed
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TPMS Lattices include two intersecting fluid regions along with 
a facesheet

Schwarz P unit cell 

with facesheet

Diamond unit cell 

with facesheet



6

The design of TPMS structures can be adjusted through certain 
variables
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This contrasts with current honeycomb-based liners
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We need to understand the impact of each variable on 
performance
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Variables were used in a DOE via the dashboard discussed last 
year
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COMSOL shows top TPMS designs matching or exceeding 
honeycombs

Broadband (300-3400Hz) Low band (300-1300Hz)

High band (2300-3400Hz)Mid band (1300-2300Hz)

SDOF DDOF Schwarz P Diamond
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Findings show that top TPMS designs require less depth than 
honeycombs
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While the performance is promising, we need ways of 
evaluating quality
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As an alternative, we’re developing low-cost methods for 
quality checks

Manual Measurement Method Automated Screening Method

• Uses a combination of physical 

measurements and image 

analyses.

• Provides direct quantitative data 

on the dimensions of several 

design variables.

• Measured distributions can be 

used to evaluate the stochastic 

error within the parts.

• The results can be used to make 

design adjustments and dial in 

the manufactured dimensions.

• Uses image processing and 

analysis along with machine 

learning to evaluate several 

geometric characteristics.

• Outputs the total number of print 

defects based on user defined 

pass/fail criteria.

• Can be used to quickly judge the 

quality of a finished printed part 

and determine whether a new 

print is necessary.
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Our manual methods are focusing on standardized use of 
calipers
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Measurements are grouped by orientation as taken from the 
lattice
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Image processing tools also support manual data collection
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Lattice pore area ratios helped to generate a relationship to 
isovalues
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From these measurements, certain key issues are identified
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A multidisciplinary team has ensured the innovative potential 
of the project
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