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 PTIRS is a tool that is used to build a business case for incorporating a 

technology or suite of technologies on a future aircraft 

 Research topic 

 “An area of interest for development under this NRA solicitation is 

technology maturation and certification cost estimation and 

integration of cost analyses into the conceptual design process to 

have a systematic way of prioritizing investment in particular 

technologies.” 

 Approach 

 Developed an Excel-based tool that combines a complete life-cycle 

economic analysis model, an infinitely flexible technology cost 

estimating tool, an integrated weight resizing tool, and pervasive 

Monte Carlo risk analysis capability 

Introduction 
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 Sponsor: NASA Environmentally Responsible Aviation (ERA) Project, 

Integrated Systems Research Program, Aeronautics Research Mission 

Directorate 

 ERA Project goals: simultaneous reduction of community noise, NOx 

emissions, and fuel consumption 

 NASA Research Announcement Topic: “Enhancement and Application 

of System Design and Analysis Tools”  

 Period of Performance: May 2012 to May 2014, extended to Jan. 2015 

 PTIRS Version 1.0 successfully delivered May 2014 

 NASA COTR: Craig Nickol 

 Principal Investigator: Peter Frederic 

 Program Manager: Rey Carpio 

Background 
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Architecture 
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Selecting Reference Configuration 
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Specifying Performance Impacts 
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Describing Technology Implementation 
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Use Keywords to Describe New 
Assembly 
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Tell PTIRS TCT What You Know 
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Selecting Cost Methodologies for Unique 
New Components 
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Viewing Resizing Results 
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Viewing Business Case Results 
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Comparison of Predicted Costs with 
Published Prices  
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Comparison of Predicted Operating 
Costs with Actual Operating Costs 
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 Adaptive Compliant Trailing Edge (ACTE) – preliminary results 

 Flap-edge and Landing Gear Noise Reduction – preliminary results 

 Pull-truded Rod Stitched Efficient Unitized Structure – preliminary 

results 

 High OPR Axially Staged Combustor – inputs collected from technical 

experts, results pending 

 Highly Loaded Front Block Compressor – inputs collected from 

technical experts, results pending 

 Large-scale GTF Soft Vanes and Over-The-Rotor Metal Foam Liners–

inputs collected from technical experts, results pending 

 Active Flow Control Vertical Tail – initial results briefed to ERA 

management 

 

ERA Technologies Addressed 
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 Flight demonstration aircraft estimating capability 

 Retrofit estimating capability 

 Improvement of noise monetization methodology 

 Public-friendly cost-effectiveness metrics 

 Aircraft sales price 

 Airline ticket price 

 Seat-miles per gallon 

 

Ongoing Improvements 
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 PTIRS software and databases are modular allowing for extension to 

target platforms other than commercial transport aircraft 

 For other aircraft platforms only minor WBS and Economic Analysis 

Module (EAM) modifications required 

 

 

 

 For non-aero platforms, WBS, EAM, and Resizing Module modifications 

required, but little or no software modifications 

Extensibility 
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 PTIRS is a comprehensive tool for evaluating business cases for 

advanced commercial aircraft technologies from three perspectives: 

 Manufacturer 

 Operator 

 World community 

 PTIRS Version 1.0 is a reliable tool, unique in its ability to provide 

logically rigorous data on which to make sound decisions in a rapidly 

advancing world. 

 The PTIRS architecture is extensible to address other platforms in 

addition to commercial transport aircraft 

Conclusions 
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