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Introduction

-- ESATAN Thermal SuiteESATAN Thermal Suite --

� Present the product status
– version in the field
– what’s new

� Forth-coming developments

� Define “What is the ESATAN Thermal Suite?”
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Introduction

-- ESATAN Thermal SuiteESATAN Thermal Suite --

� The ESATAN Thermal Suite comprises of,
– ESATAN Thermal analysis 

Flexible sub-modelling

Extensive library

External & template models

Parameter cases
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Introduction

-- ESATAN Thermal SuiteESATAN Thermal Suite --

� The ESATAN Thermal Suite comprises of,
– ESATAN
– FHTS

Fluid loop modelling

Fluid property database

Library of models

Air/vapour simulation

Special devices (CPL, 
pressure source….)
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Introduction

-- ESATAN Thermal SuiteESATAN Thermal Suite --

� The ESATAN Thermal Suite comprises of,
– ESATAN
– FHTS
– ABLAT Ablation modelling

Charing elements

Non-charing element

October 2005 Product Status 2005 3

Introduction

-- ESATAN Thermal SuiteESATAN Thermal Suite --

� The ESATAN Thermal Suite comprises of,
– ESATAN
– FHTS
– ABLAT
– ThermXL
– ABLAT

Spreadsheet based thermal analysis

Sensitivity analysis

Group heat flow reporting

Direct access to MS ® Excel
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Introduction

-- ESATAN Thermal SuiteESATAN Thermal Suite --

� The ESATAN Thermal Suite comprises of,
– ESATAN
– FHTS
– ABLAT
– ThermXL
– ABLAT

– ThermNV Model validation

Visual reporting and charting

Power post-processing
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Introduction

-- ESATAN Thermal SuiteESATAN Thermal Suite --

� The ESATAN Thermal Suite comprises of,
– ESATAN
– FHTS
– ABLAT
– ThermXL
– ABLAT

– ThermNV

� Announced December 2004

� All ESATAN customers moved to the new licence

– no increase in cost to the customer
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ESATAN 9.2 - February 2005

� Solver enhancements
� Solution monitor
� Sink Temperature
� Groups, Events & Aliases

-- ESATAN 9.2 ESATAN 9.2 --
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ESATAN Developments

-- ESATAN 9.2 ESATAN 9.2 --

Modelling enhancements: Groups - Events - Aliases 

� Ability to define & refer to 
a group of nodes
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ESATAN Developments

-- ESATAN 9.2 ESATAN 9.2 --

Modelling enhancements: Groups - Events - Aliases 

� Ability to define & refer to 
a group of nodes

� Language updated to 
support named events

– timestep and output events
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ESATAN Developments

-- ESATAN 9.2 ESATAN 9.2 --

Modelling enhancements: Groups - Events - Aliases 

� Ability to define & refer to 
a group of nodes

� Language updated to 
support named events

– timestep and output events

� Ability to alias a node to 
a name

– increase readability of 
model

– decrease model 
dependence on nodal mesh
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ESATAN 9.4 - June 2005

� Heat transfer correlations 
� Fluid property database
� Assessor functions

-- ESATAN 9.4 ESATAN 9.4 --
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ESATAN / FHTS Developments

� New architecture to define & access fluid properties
– defined through external files (libraries - *.flp)
– simple (readable) text based format
– support for standard forms

• constant values
• interpolation 

�pressure and/or temperature dependent
� fixed interval supported (for performance)

• procedural definition (Fortran + reserved keywords)

� Generic ESATAN facility 

-- ESATAN 9.4 ESATAN 9.4 --

Fluid Property Interface: Introduction
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ESATAN / FHTS Developments

-- ESATAN 9.4 ESATAN 9.4 --

Fluid Property Interface: Overview of Process

fluid.flp

Property 
Convertor

library

API

ESATAN
Model

API Definition:

XRHO(P, T, X, ftype, node_ref)

XCP(P, T, X, ftype, node_ref)

.

.

. 
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ESATAN / FHTS Developments

� Defined by,
fluid type (e.g. water, ammonia, myFluid)

property (e.g. cp, rho, …)
region (e.g. liquid, saturated liquid, two-phase, …)

-- ESATAN 9.4 ESATAN 9.4 --

Fluid Property Interface: Language
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ESATAN Developments

� General method to access ESATAN data
– node data (e.g. temperature, pressure, …)
– control constant value (temperature, pressure offset, …)

� Especially useful for external Fortran routines
– for example, heat transfer coefficient definition

-- ESATAN 9.4 ESATAN 9.4 --

ESATAN Accessor/Get Functions
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ESATAN / ThermXL 4.2 - April 2005

� Improved interface
� Enhanced grouping
� Radiative data import
� Improved visualisation

-- ESATAN Thermal Suite ESATAN Thermal Suite --

ThermXL 4.2
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-- ThermXL 4.2 ThermXL 4.2 --

Improved interface layout

ESATAN / ThermXL Developments
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-- ThermXL 4.2 ThermXL 4.2 --

Improved interface layout

ESATAN / ThermXL Developments
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-- ThermXL 4.2 ThermXL 4.2 --

Enhanced Grouping facility

ESATAN / ThermXL Developments
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-- ThermXL 4.2 ThermXL 4.2 --

Enhanced Grouping facility

ESATAN / ThermXL Developments
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-- ThermXL 4.2 ThermXL 4.2 --

Enhanced Grouping facility

ESATAN / ThermXL Developments
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-- ThermXL 4.2 ThermXL 4.2 --

Radiative Data Import

ESATAN / ThermXL Developments
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-- ThermXL 4.2 ThermXL 4.2 --

Radiative Data Import

ESATAN / ThermXL Developments
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-- ThermXL 4.2 ThermXL 4.2 --

Improved visualisation

ESATAN / ThermXL Developments

GFF file 
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-- ThermXL 4.2 ThermXL 4.2 --

Improved visualisation

ESATAN / ThermXL Developments

GFF file 
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-- ThermXL 4.2 ThermXL 4.2 --

Improved visualisation

ESATAN / ThermXL Developments

GFF file 



October 2005 Product Status 2005 16

ESATAN / ThermNV 1.0 -
December 2004

ThermNV 1.0

� Major development 2004 
� Announced ECLS 2004

– “alpha” version handed out
– request for feedback made
– excellent response, with 

many requests & comments
– extensive development in 

response

� December 2004
– released as part of the 

ESATAN Thermal Suite

-- ESATAN Thermal Suite ESATAN Thermal Suite --

� Thank you

October 2005 Product Status 2005 17

Product Developments

-- What’s next ? What’s next ? --

ESATAN 
Thermal Suite
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Product Developments

-- ESATAN 9.6ESATAN 9.6 --

ESATAN / FHTS Solver Developments

� Steady-state humidity simulation�
ESATAN / FHTS Solver Developments

� Single-phase transient humidity solution
– fltntf, fltnts and fltmts extended to handle wet air
– hydraulic steady-state assumed (P & W)
– water vapour inertia term included
– condensing heat exchange element (CHX) compatible

� Implementation complete, ready for release
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Product Developments

-- ESATAN 9.6ESATAN 9.6 --

ESATAN Scalability & Performance

� Target set to handle models of order
– 300,000 thermal nodes
– 7,000,000 conductors

� Investigation performed, identified
– intrinsic limits
– FORTRAN generation/compilation step
– pre-processor optimisation
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Product Developments

-- ESATAN 9.6ESATAN 9.6 --

ESATAN Scalability & Performance
� Scaling of pre-process w.r.t nodes, conductors & arrays

– performance dramatically improved
– reduced to linear increase w.r.t to model scale

ESATAN 9.4

ESATAN 9.6

Model scaleModel scale
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� Implementation complete, ready for release
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Product Developments

ESATAN Parametric Analysis
� Parametric analysis forms the basis of,

– sensitivity analysis
– design optimisation
– test correlation
– stochastic analysis

� Strength of ESATAN
– model easily parameterised
– $PARAMETERS case functionality

� Batch solver

-- ESATAN 10ESATAN 10 --
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Product Developments

ESATAN Parametric Analysis
Strategic Development:

� Enhance ability to perform parametric analysis
– easy scaling & setting of entities/groups of entities

• e.g. all conductors connected to a given node

– efficient process 
– easy to generate series of cases

• e.g variation of capacitance given a min/max or series

– ease of reporting & post-processing
– management of process

-- ESATAN 10ESATAN 10 --
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ThermNV 2

Thermal Network Viewer - ThermNV 2

Product Developments

-- ThermNV 2 ThermNV 2 --

to be presented in the Afternoon
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Summary

-- software.support@power.software.support@power.alstomalstom.com.com --

� Presented current products in the field
– ESATAN 9.4  [including FHTS & ABLAT]
– ThermXL 4.2
– ThermNV 1.0

� New ESATAN Thermal Suite licensing

� Outlined our current developments
– ESATAN 9.6 - release end 2005

• scalability & performance improvements
• transient humidity simulation

– ESATAN 10 - release 2’nd quarter 2006
• parametric analysis

www.aerospace.power.alstom.com

www. alstom.com


