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A Novel

 Three-layer Steam 
Generator
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Outline
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Intro
ÅBackground: LoCoMoSa Project

1:
ÅThe salt selection challenge. 

2: 
ÅThe need for an innovative solution.

3: 
Å3D printed solutions.



LoCoMoSaProject Overview
Low-Cost Molten Salt Thermal Energy Storage for Industrial Processes

Objective :
Demonstrate a medium-to-long durationmolten-salt TES deliveringheat at 120т

450 °C for industry.

TRL 6т7 Scale: 150 kW heaterЯШӇΝΡΜШťìőШƚƣŸƖċŊĲ



LoCoMoSaProject Overview
Low-Cost Molten Salt Thermal Energy Storage for Industrial Processes
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Project partners role

ǒ Designs and models the AM steam
generator between molten salt TES and
steam user.

ǒ Translates TESconditions (salt T, flow) into
steam-side requirements.

ǒ Exploit design flexibility of additive
manufacturing to propose innovative and
functional designs.
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High heat 
capacity per 
unit volume

Cost-effective 
compared to 

nitrate -based or 
chloride -based 

salts

Very high 
operating 

temperature 
(up to 

700°C)

Ideal for:
High-temperature power 
cycles (e.g., supercritical 

9§ЋЯШÅċŰťŔŰĲь

Industrial process heating 
above 400°C

Reducedthermal storage 
size

NaOH
Low-Cost Molten Salt
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High 
melting 

Temperat
ure 

ыӇΟΞΜ°C)

High 
corrosion 

rate

Safety 
hazard:
Chemical 
reactive 
towards 

water, CO2 
and humans

High heat 
capacity 
per unit 
volume

Cost-
effective

Very high 
operating 

temperature 
(up to 700°C)

Challenges:

Solidification risk

Possibleboiling instabilities
issue

Corrosive and dangerous, 
needs suitable material 

selection and safety measures

Ideal for:
High-temperature power 
cycles (e.g., supercritical 

9§ЋЯШÅċŰťŔŰĲь

Industrial process heating 
above 400°C

Reducedthermal storage 
size

NaOH
Low-Cost Molten Salt



High temperatures are chosen since :

ǒ bŀhIΨǎ ǘŜƳǇŜǊŀǘǳǊŜ Ƴǳǎǘ ǎǘŀȅ ŀōƻǾŜ ǘƘŜ 

melting point (safety margin of 350°C)

120-200 °C
(Depending on 
the application)

550-500 °C

NaOH
Low-Cost Molten Salt

Unsafe : there are no 

prediction correlations

Safe:

Correlations
Safe

Unsafe : fewer

correlations + 

instability

Solidification risk at lower 
pressure steam production

Foreseen boiling instabilities issue for 
low pressure steamproduction

Is NaOH feasible for low pressure 
steam production?

 
Does it require an innovative design 

to avoid solidification?
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Demonstrate the need for a 
special steam generator 
design for low pressure 

steam production

Explore potential solutions: 

Steam generator with a 
thermal regulation layer

1 2

Low-Cost Molten Salt
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NumericalModel Description

Key assumptions
and 

simplifications .

1D model along the 
axial direction of the 

tube

Steady-state

Fluid and 
geometry: 

Inner fluid: molten
NaOH

Outer fluid: boiling
water at constant
temperature and 
pressure

Wall: Inconel 718.

Goal:
Explore the 

effect of

Salt inlet temperature 
from 350 to 600°C

Pressures: 1ï10 bar

Boiling curve 
dependence
considered

1D finite volume model for heat transfer simulation.

Tube geometry: 
ID: 25,4 mm

OD: 33,4 mm

L: 1m

1
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Low inlet 
temperatures

Stable nucleate boiling, efficient heat transfer that 
increases with superheat.

As inlet 
temperature 
increases:

Heat flux rises until it reaches the maximum allowable.

Post-
transition 
behavior:

Further increase in inlet temperature pushes the wall into 
film boiling regimes.
Heat flux drops significantly.

Heat transfer becomes potentially unstable

Key results1
1D finite volume model for heat transfer simulation
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Transition Boiling Heat Transfer and the Film Transition

Regime. J.M- Ramilison, J.H.Lienhard, Mechanical

Engineering Department, University of Houston, 1987

Unreachable 
States : Some points on the boiling curve in 

the transition region are not 
accessible.

Stability :
Points between two intersections of 
an accessibility line are avoided; the 
system favors stable outer points.

Accessibility 
lines Depend on the system thermal 

resistance:

Key results1
1D finite volume model for heat transfer simulation



2atm

5atm

10atm

As water 
pressure 
increases

The transition to film boiling is 
delayed to higher superheat.

It disappears for the higher 
pressures.

Key results1
1D finite volume model for 
heat transfer simulation



Key results

Nucleate boiling

ÅHeat is removed too efficiently

ÅThe salt risks solidification

Film boiling

ÅVapor film acts as an insulator

ÅWall stays hot, salt remains
molten

ÅEfficiency very low

1
1D finite volume model for heat transfer simulation



Key results

Nucleate boiling

ÅHeat is removed too efficiently

ÅThe salt risks solidification

Film boiling

ÅVapor film acts as an insulator

ÅWall stays hot, salt remains molten

ÅEfficiency very low

1
1D finite volume model for heat transfer simulation

Isaddinga thermalresistancea possiblesolution
to avoidsaltsolidification?

Can additive manufacturing enablesmart 
thermalresistance?
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Objectives of this study

Demonstrate the need for a 
special steam generator 

design

Explore potential solutions: 

Steam generator with a 
thermal regulation layer

1 2



Novel Concept Overview

Three layers: 

иTube side: molten salt, 
иShell side: Saturated water
иIntermediate layer: thermal regulation

layer.

Double-wall tube architecture
enabled by additive 
manufacturing.
иHigh precision in wall thickness
иSmall internal channeling

Tailored thermal resistance proposal

A layer with flowing gassesand 
surface area enhancement:

иCorrosion control inert gass(N2 or Ar)
иSteam: recirculated to provide
controlled superheating
иThermal control parameter Additional
area is the 



Novel Concept Overview
Tailored thermal resistance proposal

ǒ Acts as a thermal resistance between 
hot molten salt and water/steam.

ǒ Works like a thermal valve:

ƺÑŸŸШőŔŊőШƽċũũШƣĲůƓĲƖċƣƨƖĲШӛШ
overheating, 

ƺÑŸŸШũŸƽШӛШƚċũƣШƚŸũŔĬŔŉŔĦċƣŔŸŰ

ǒ By changing the internal geometry, 
we can tune the heat flux.



Results calculated for 2 atm and TIN =500°C. 

As the 
efficiency 
factor 
increases:

The minimum salt
temperatures decreases.

High inner fin efficiency 
has the strongest impact 
on cooling.

By 
tailoring 
the 
efficiency 
factor one 
can:

Find a set of parameters 
that avoid the film boiling 
transition.

Sustain acceptable heat 
transfer.

Concept Results2



Conclusion

24

2

To have 
an 
efficient 
and 
reliable 
operatrion

The heat transfer needs to be balanced with 
the thermal stability of molten salt and the 
boiling regime efficiency.

It is important that in every part of the steam 
generator the temperature is higher than 
350°C

It is important to ensure the steam generator 
is operating in nucleate boiling.

By adding 
a tailored 
thermal 
resistance

One can select how much heat one can 
exchange allowing operation at temperatures 
that were dangerous before.

1D finite volume model for heat transfer simulation
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Thankyou!

Questions?
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AEIT WEBINAR ς Technical insights in development of TES: from system integration to State 
of Charge estimation
December10, 2025
Jonas Reinholz

τ
Thermal Discharge Behavior of the ISSDEMO 
Storage System

© Fraunhofer UMSICHT
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AGENDA

1. Introduction

2. General information TES

3. ISSDEMO Project

Å General information

Å Integration

Å Thermal Discharge Behavior

Å CFD Simulations by SUT



Public

30,000
employees

over

Fraunhofer-Gesellschaft
Leadingorganizationfor application-orientedresearchin Europe

ϵ3.0 billion
financialvolume
therofϵ нΦс billion contractresearch

6200
customersfrom
industry

Funding mix

70% orders

from industryand publicsector

30% basefunding

fromDŜǊƳŀƴȅΨǎfederaland stategovernments

76  
institutesand 
researchfacilities

Figures refer to the year 2022: Status as of May 15, 2023

11.12.2025 © Fraunhofer UMSICHT Page 29
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Technology Landscape & Research on TES

11.12.2025 © Fraunhofer UMSICHTPage 30

Threefamiliesof thermal storagetechnologies:

1. Sensible heatstorage

ÁStores energy via temperature increase

ÁMature, robust, wide temperature range

2. Latent heatstorage

ÁUses melting/solidification enthalpy

ÁHigher energy density but more complex design

3. Thermochemicalstorage

ÁUsesreversible reactionsor sorption

Research trends focuson:

ÁHigher temperature capability (200ς1500 °C)

ÁNew materials: metals, advanced PCMs, ceramics

ÁImproved cycling stability and cost efficiency

ÁSector coupling between electricity & heat

{ƻǳǊŎŜΥ .ŀǎŜŘ ƻƴ Řŀǘŀ ŦǊƻƳ Lw9b! όнлнлύ άLƴƴƻǾŀǘƛƻƴ hǳǘƭƻƻƪΥ ¢ƘŜǊƳŀƭ 9ƴŜǊƎȅ {ǘƻǊŀƎŜέΣ ŎƻƳǇƭŜƳŜƴǘŜŘ ǿƛǘƘ ŀŘŘƛǘƛƻƴŀƭ ǾŀƭǳŜǎ ŀƴŘ own elaboration
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PCM Landscape (MeltingTemperaturevs. Latent Heat)

11.12.2025 © Fraunhofer UMSICHTPage 31

Key takeaways

ÁFluoride salts reach 300ς600 °C, but are highly corrosive and 

require costly containment

ÁLow thermal conductivity and degradation limit fluoride salts 

in real applications

ÁAbove ~500 °C, virtually no conventional PCM family remains 

viable

ÁMetallic PCMs provide high latent heat at >500 °C and offer 

excellent thermal conductivity

ÁMetals enable fast charging/discharging and robust high-

temperature cycling

ÁMetallic PCMs fill a unique technological gap for high-

temperature industrial TES.
Source: Kotzé, Thermal energy storage in metall ic phase change materials (PhD, Stellenbosch, 2013
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ISSDEMO

11.12.2025 © Fraunhofer UMSICHTPage 32

Industrial process Steam Supply ς DEMOnstration of an ultra-dynamic thermal energy storage

Basic:
Á Duration: 01.12.2023 ς30.11.2026
Á FKZ 03EN4071
Á Ansprechpartner: Felix Kugler

Objective:
Á Integration of renewable energies into 

industrial process steam applications using 
the example of a beverage manufacturer

Á Demonstration of a high-temperature latent 
heat storage system (TRL7)

Á Testing of transferability to other industrial 
processes

Partners



Vertraulich11.12.2025 © Fraunhofer UMSICHTSeite 33

ISSDEMO
Industrial process Steam Supply ς DEMOnstration of an ultra-dynamic thermal energy storage

Projektpartner:

Projektkoordinator

5 Bild von Freepik
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High-temperature latent heat storage

11.12.2025 © Fraunhofer UMSICHTPage34

Design

Insulation

Electric heating

Outer pipe

Evaporator pipe

Storage material

Metal alloy

Hot Steam

Cold Water

Basic operatingprinciple

Charging Discharging
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System integrationof ISSDEMO storage

11.12.2025 © Fraunhofer UMSICHTPage 35

Key takeaways

ÁPtH storage integrated into existing brewery steam network

ÁCurrent supply: two natural-gas boilers (baseload & security)

Á{ǘƻǊŀƎŜ ŎƻƴǾŜǊǘǎ ǊŜƴŜǿŀōƭŜκƎǊƛŘ ŜƭŜŎǘǊƛŎƛǘȅ Ҧ ǇǊƻŎŜǎǎ ǎǘŜŀƳ

Á¦ǎŜ ŎŀǎŜǎΥ ǇŜŀƪ ǎƘŀǾƛƴƎΣ ǎǳǊǇƭǳǎ ŜƭŜŎǘǊƛŎƛǘȅ ǳǎŜΣ /hі 

reduction

ÁFast steam support for dynamic processes (e.g., CIP)

ÁBackup during boiler start-up or partial failure

ÁStorage supplements, but does not replace boilers

TES
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CFD Simulations

11.12.2025 © Fraunhofer UMSICHTPage 36

General informationsprovidedbySUT

Boundary Conditions ς Discharge Process

ÁExternal coating & cups: adiabatic walls (perfect insulation)

ÁCFDςм5 Iіh aƻŘŜƭ /ƻǳǇƭƛƴƎ

- м5 Iіh modeldevelopedin Python usingempiricalequations

- Temperaturefield transferred/C5 Ҧ м5 model

- Heat flux field transferred1D modelҦ /C5

ÁConstant pressure: 10 bar

ÁFeed water temperature: 100 °C

Á200 kW constant power:

- Decreasing output H2O temperature with the lowering charge 

state

- Increasing H2O stream to keep constant power 

Illustrations by Silesian University of 

Technology
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CFD Simulations

11.12.2025 © Fraunhofer UMSICHTPage 37

General informations

Parameter Value Unit

Phasechange
temperature

380.5-381.5 °C

Phase change enthalpy 110 kJ/kg

Specific heat capacity 
(solid)

0.66 kJ/(kg·K)

Specificheatcapacity
(liquid)

0.93 kJ/(kg·K)

Thermal conductivity 
(solid)

140 W/(m·K)

Thermal conductivity 
(liquid)

70 W/(m·K)

Density(solid) 6870 kg/m³

Density(liquid) 
dependent on temp

6320 kg/m³
Illustrations by Silesian University of 

Technology
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CFD Results

11.12.2025 © Fraunhofer UMSICHTPage 38

DischargeProcess

Illustrations by Silesian University of Technology

5 10 20 40 60 80 85Time in min

Á/ƻƻƭƛƴƎ ǇǊƻƎǊŜǎǎƛƻƴ ōƻǘǘƻƳ Ҧ ǘƻǇ ŎƭŜŀǊƭȅ ǾƛǎƛōƭŜ

ÁUpward movement of PCM solidification front

Á[ƻǿŜǊ ǊŜƎƛƻƴǎ ƭƻǎŜ ƭŀǘŜƴǘ ƘŜŀǘ ŦƛǊǎǘ Ҧ ǊŜŘǳŎŜŘ 

thermal output

ÁAfter ~85 min: storage module almost fully 

discharged

ÁSmall remaining liquid PCM fraction at top (final 

energy reserve)

ÁStratified temperature layers indicating discharge 

dynamics

ÁIncreasing dominance of sensible heat transfer in 

late discharge

ÁVisual confirmation of non-uniform thermal 

depletion
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CFD Results

11.12.2025 © Fraunhofer UMSICHTPage 39

DischargeProcess

Illustrations by Silesian University of Technology

ÁPhase front shifts continuously through PCM domain

ÁOutlet steam temperature declines with shrinking liquid PCM fraction

ÁCoupled CFDς1D model captures heat flux & temperature interactions

ÁHeat transfer driven by:

- Temperature difference PCM  water/steam

- PCM thermal conductivity (reduced when solid) 

- Local heat flux distribution and flow regime

ÁLatent heat plateau stabilizes steam temperature until solidification 

reached

ÁwŜŘǳŎŜŘ ƘŜŀǘ ǘǊŀƴǎŦŜǊ ƻƴŎŜ ǎƻƭƛŘ t/a ŘƻƳƛƴŀǘŜǎ Ҧ ǊŀǇƛŘ ƻǳǘƭŜǘ ǘŜƳǇ 

decline

ÁClear link between phase-front position and steam temperature
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CFD Results

11.12.2025 © Fraunhofer UMSICHTPage 40

DischargeProcess

Illustrations by Silesian University of Technology

Discharge Process

ÁMass flow increases over time to maintain constant 

200 kW output

ÁDecreasing outlet temperature due to PCM cooling 

& solidification

ÁHigher mass flow compensates for reduced 

enthalpy content

ÁTransition from latent-heat-dominated to sensible-

heat-dominated discharge

ÁIncreasing steam volume but decreasing 

temperature level



Vertraulich

Pilot Plant System

ς

Reproduction of Safety Case for 20 

Minutes

m100%= 200 kg/h

t(m50%) = 4,8 s

t(m90%) = 14,4 s

11.12.2025 © Fraunhofer UMSICHTSeite 41

Test results

.

.

ÁSuperheated steam is available within a few seconds at full mass flow

ÁThe dynamics are purely a matter of control technology and the response behavior of the feed 

pump/valve

.
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Solution

Solution ς

11.12.2025 © Fraunhofer UMSICHTSeite 42

Keeping temperaturelevelsat outlet constant



Vertraulich

Key Takeaways

11.12.2025 © Fraunhofer UMSICHTSeite 43

ISSDEMO

ÁHigh-temperature latent heat storage enables ultra-dynamic steam generation for industrial 

applications

ÁPtH integration provides a flexible and low-carbon steam source, unlocking use of renewable 

electricity for process heat

ÁCFD and 1D modelling reveal clear discharge mechanisms: phase-front movement, outlet 

temperature decline, rising mass flow

ÁSimulations show strong correlation with laboratory experiments, validating modelling accuracy 

and real-world applicability

ÁStorage demonstrates extremely fast steam availability, supporting peak loads, process 

fluctuations, and operational resilience

ÁEffective control (PID) is essential to maintain stable steam temperature, mass flow, and steam 

quality



Jonas Reinholz, M.Sc.
Researcher

Fraunhofer-Institute for Environmental, Safetyand Energy Technology

Tel.:+49 9661 8155 636 

Email: jonas.reinholz@umsicht.fraunhofer.de
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State-of-Charge Determination in Thermal Energy Storage 

Outlooks for R&D and Scalability
Louis Desgrosseilliers, PhD
SPF Institut für Solartechnik т 
Ostschweizer Fachhochschule
Rapperswil, Switzerland



Views and opinions expressed are however those of the author(s) only and do not
necessarily reflect those of the EuropeanUnion or CINEA. Neither the EuropeanUnion
nor the granting authority can be held responsible for them

ÅCoordination of international R&D in new IEA ES TCP Task 47 Subtask on TES SoC 
determination (2025-2028)

ÅBuilding on previous work in IEA ES TCP Task 40 (final report available)

ÅSoC subtask co-lead by Dr. Desgrosseilliers (CH) and Dr. Englmair (DK)

State-of-Charge Determination in TES

47

Louis Desgrosseilliers, PhD
Research Associate
SPF-OST Rapperswil
Email: Louis.Desgrosseilliers@ost.ch

DEFINITIONS from ES T40/SHC T67:

Thermal Battery: A TES with instantaneous State of Charge determination

State of charge determination utilizes measurement techniques of material bulk response

State of charge is a component level property (analogy: electrical battery)

ñThermal batteryò - schematic

Gerald Englmair, PhD
Associate Professor
Technical University of Denmark
Email: gereng@dtu.dk

https://iea-es.org/publications/final-report-task-40-compact-thermal-energy-storage-materials-within-components-within-systems/
mailto:louis.Desgrosseilliers@ost.ch
mailto:gereng@dtu.dk
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ÉŔůƓũĲШ9ŸŰĦĲƓƣв9ŸůƓũĲǂШŔŰШÂƖċĦƣŔĦĲ
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Views and opinions expressed are however those of the author(s) only and do not
necessarily reflect those of the EuropeanUnion or CINEA. Neither the EuropeanUnion
nor the granting authority can be held responsible for them

SoC determination тresearch classification

49

Source: FH Upper Austria Source: Technical
Universityof Denmark

Material laboratory:
Material responsewith 

charging/ dischargingcan be
reproduced

Pilot testing:
Correlation of material
responseto heat flux

ĄCalibration at test stand

Reliable, instantaneous SoC 
determination enables CTES in 

flexible systems
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Key Variables in TES Technologies
Sensible TES Phase Change TES Thermochemical TES

Principal Variable Temperature Phase fraction Extent of reaction

Proxy Variables Pressure, Volume, 
Optical

Temperature, Pressure, 
Volume, Electrical 
(resistance, 
capacitance), Acoustic 
(speed of sound), 
Optical (transmission, 
refraction), Viscosity

Concentration 
(reactants/products),
Partial Pressures, Mass, 
Optical, Electrical, 
Acoustic

50

Suggested Criteria for Material Bulk Response properties:

Å High contrast between states (high signal to noise )
Å Repeatability of measurement at same state (path independent )
Å Possibility for system average/global measurement preferred (CAPEX, scalability)
* Accuracy/precision are control system & application dependent requirements 
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Status of TES SoC Determination R&D
Sensible TES
ÅMature at consumer scale 

(kWh)

ÅChallenges
ÅScalability at MWh scale
ÅHigh temperatures 
ыӂΝќΜΜΜ°C)

ÅThermocline
ÅVapour pressure of liquid TES

ÅPromising Solutions
Å1D thermal expansion 

(dilatometry)
ÅCover gas pressure
Å IR emissions
ÅљÉƣċƣĲ-ŸĤƚĲƖƻĲƖњШůŸĬĲũ

51

PCM TES
ÅSemi-mature at consumer 

scale (kWh)

ÅChallenges
ÅSystem-average
ÅParticle-size distribution
ÅBackground signal т vessel 

and heat exchanger
ÅPhase change kinetics 

(phase fraction lag)

ÅPromising Solutions
ÅљÉƣċƣĲ-ŸĤƚĲƖƻĲƖњШůŸĬĲũ
Å ĦŸƨƚƣŔĦШљƣŔůĲШŸŉШŉũŔŊőƣњ
ÅElectrical resistance
ÅT-w-H (example to follow)

TCM TES
ÅLow-maturity, lab-only 

techniques

ÅChallenges
Å9őĲůŔĦċũШљƽŸƖťŔŰŊШƓċŔƖњШ

specific т lacks 
generalization

ÅPromising Solutions
Å Industrial flow sensors 

(calibrated to concentration)
ÅRefractive index (liquid 

media only)
ÅOptical Spectroscopy (solid 

media only)
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Machine Learning - Perspectives

52

ÅUsed to find correlations for problems too complex for conventional R&D
ÅWhat happens when the model fails under new conditions? т False positive
ÅHow can discoveries be made? т Knowledge vs. tool
ÅHow can models be deployed to common control electronics (e.g., PLC, 

microcontrollers)? т Scalability
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Machine Learning - Perspectives
ÅUse best practice workflows
ÅReduction of order
ÅStatistical pre-screening of inputs vs desired output

ÅScience requires the Scientist to open the black box
ÅA sound and clear hypothesis must be proposed 

Å~ƨƚƣШĦŸŰƚŔĬĲƖШљƽőǃењ
ÅFundamental design of experiment
ÅConsider boundary condition limitations

ÅInvestigate the significant model fitting coefficients т e.g., what 
do they mean wrt  observations and the hypothesis?
ÅRigorously test the model & quantify uncertainties т is it 

reproduceable?
ÅcċƻĲШĬĲƓũŸǃůĲŰƣШƓũċŰШŉŸƖШĦŸůůŸŰЯШљĬƨůĤњШĦŸŰƣƖŸũШőċƖĬƽċƖĲ

53

?
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Example: BEST-Storage PCM Slurries

54

PCM-SCRYS CONCEPT PCM-E CONCEPT

SATURATED LIQUID PCM
CRYSTALLIZER

STORAGE VESSEL

LIQUID PCM

CHARGE 
(COOLING PRODUCTION)

DISCHARGE 
(COOLING DEMAND)

STORAGE VESSEL

PCM-E SLURRY 
(LIQUID & SOLID PCM) 

LIQUID PCM-E

CHARGE 
(COOLING PRODUCTION)

DISCHARGE 
(COOLING DEMAND)

PCM-E SLURRY
 (LIQUID & SOLID PCM)

For 5-12 °C space cooling supply in buildings (fan coil)
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Example: BEST-Storage PCM Slurry
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PCM-SCrys
ÅSelected NaCHO2ҶΟc2O-water 
ÅNon-hazardous, non-toxic
Å39 %mass NaCHO2

Å~12 °C saturated liquid
ÅpH ~ 9
Å24 %mass slurry at 5 °C
ÅΝЮΥШқоťŊЯШΞΥЮΡШťìőоů3, 1.27 kg/L

Å500 L, 14 kWh vessel
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Example: BEST-Storage PCM Slurry
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Exploits T-w-H relationship of mixtures
ÅEquilibrium solid fraction predictable from temperature 

and average concentration

ÅRequires mechanical mixing for global determination

ÅPossible with just 1 temperature probe
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Final Remarks
ÅFundamental knowledge is still the cornerstone to discover/refine new SoC 

solutions for TES
ÅMust be able to propose a sound and clear hypothesis
ÅMinimizes biases in experiments and results
ÅIdentifies application limitations (e.g., boundary conditions)

ÅMachine Learning: helps solve problems too complex for conventional R&D т 
e.g., multi sensory inputs
ÅRigorous design of experiment (see above) remains essential
ÅStatistically pre-screen signal features to reduce computational scale of analysis and 

avoid false positives
ÅfŰƻĲƚƣŔŊċƣĲШůŸĬĲũќƚШŉŔƣШĦŸĲŉŉŔĦŔĲŰƣШƣŸШĬŔƚĦŸƻĲƖШљƽőċƣШƽŸƖťĲĬњШƣŸШũĲċƖŰШљƽőǃњ
ÅDeploy reduced order coefficient models in control hardware
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Thank you!
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