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Introduction
 Began as an automated plotting tool written in 

MATLAB.
 Evolved into an internal tool to facilitate analysis, 

improve accuracy and organize ice accretion analysis.
 Based on industry feedback was offered as a 

commercial product.
 NASA interest in interface resulted in Space Act 

allowing direct and international distribution of 
LEWICE by American Kestrel.
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International Distribution
LewInt with LEWICE 3.2.2 is available through a NASA Space act 
for international distribution.

 Note: Licensee acknowledges and agrees that the Program(s) are 
subject to U.S. laws governing the export and/or re-export of 
Program(s) including, but not limited to, the Export Administration 
Regulations, regulations promulgating financial transaction 
restrictions administered by the Office of Foreign Asset Controls of 
the U.S. Department of the Treasury, the International Emergency 
Economic Powers Act, the United States Export Administration Act, 
the United States Trading with the Enemy Act, and all regulations, 
orders and licenses issued thereunder.
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History
 LEWICE Validation report 01/99
 Initial demonstration of LewInt ~2003
 LEWICE v 3.2.2 released 2006?
 Initial LewInt announcement 9/24/2007
 Space Act SAA3-989 Signed 5/2008
 Alpha LewInt released 2/18/2009
 Version 0.9.4 released 3/14/2009
 Version 1.01 released 9/8/2011
 Version 1.04 released 1/1/2012
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Features
 GUI driven operation of LEWICE
 Can run up 64 icing runs sequentially.
 Organizes analysis results through root name and run 

index.
 Checks LEWINT input/flags/values for validity
 Automated plotting with descriptive titles.
 Plots have fixed 1:1 aspect ratio when appropriate.
 Overlay of ice traces.
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New Features Including V 1.02
 Extensive update of thermal analysis functions.
 Additional plotting (mass fraction, energy balance, 

etc.)
 Use of external solvers (limited to input files already 

accepted by LEWICE)
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Menu – Topology
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Menu – Ice Accretion
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Menu – Run and Plot
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Menu – Thermal (1)
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Menu – Thermal (2)
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Menu – Thermal (3)
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Example based on PA32 Bleed Air 
System
 PA-32 wing bleed air ice protection system analysis.
 Initially a 1D running wet analysis.
 Then bleed air standard heat transfer model:

 Piccolo design used,
 Internal heat transfer model,
 Three hole model,
 External surface temperatures plotted.
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1-D Thermal Model Design
 1-D 
 Bleed air
 Running wet
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Deicer Geometry
 Four panel two layer model 
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Run and Plot
 NOICE plot data available 
 Plot heat required and 

surface temp.
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Run and Plot
 Plot freezing and 

evaporative fractions.
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Change to Std. Heat Transfer 
Bleed Air System
 Std. heat transfer model
 Parametrized
 Internal heat transfer 

correlation
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Piccolo Tube Design
 500 deg K
 0.03 mass flow
 Three piccolo holes
 No liner
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Thermocouple Output
 One output type
 Temp. as a function of 

wrap distance.
 4 time steps
 Top surface of erosion 

shield
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Run and Plot
 Thermocouple plot
 Cold temp CM
 Warm temp IM

22



Current State
 Full release V1.04 available (current 2021)
 Next release includes;

 Restricting more thermal configuration flags based on what 
can or should be run together.

 Energy balance plotting.
 LewInt/LEWICE training class available on request.

 Customized material based on active programs of customer 
can be developed.
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Current State (2)
 LEWICE features not supported through LewInt can 

be used through DOS prompt operation of LEWICE.
 Features not supported by LewInt at this time 

include:
 Multiple element
 Thermal model optimization
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Licenses
 Licenses are node locked to a particular computer, 

can be moved to a new computer on request.
 Licenses are permanent and include one year of 

updates and technical support.
 Try before you buy. Software can be installed and 

used without limit for two weeks.
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Training & Consulting
 Customized on-site training available.
 Training instructors include Icing DER.
 Certification and analysis consulting by DER 

experienced in icing analysis utilizing LEWICE.
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