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1. NEW RELEASE

Empresarios Agrupados-GHESA (EAG), the developers of EcosimPro/PROOSIS products
announces the launch of its new EcosimPro/PROOSIS 2026 Version 7.2 for Multiphysics
Simulation and all professional simulation toolkits.

EcosimPro/PROOSIS is a world-class modeling and simulation tool used by leading aerospace
and energy firms. It specializes in multidisciplinary continuous-discrete systems, offering
powerful solvers and an extensive range of professional libraries for propulsion, energy, life
support, cryogenics, etc.

2. ECOSIMPRO/PROOSIS 2026 V7.2

This major update introduces new capabilities in EcosimPro/PROOSIS such as:

2.1. COMPILERS

. New Microsoft Visual Studio 2026 valid as working compiler
. Added automatic detection for MS Visual Studio Build Tools.

2.2. SOLVERS

. The IDAS and CVODE solvers for DAE and ODE systems have been upgraded from
SUNDIALS 4.1 to 7.6, spanning 32 intermediate releases. This major upgrade brings
substantial improvements in solver infrastructure, including enhanced error handling and
diagnostics, more configurable linear-solver behaviour, and a more flexible non-linear solver
framework.

. The sparse linear solver has been optimized to handle systems involving thousands
of equations. The system automatically detects whether to generate dense or sparse
equation sets to ensure the most efficient solver is utilized

2.3. INSTALLATION SIMULATION TOOLKITS

. The new installation comes with 12 open-source modelling and simulation
workspaces, designed to cover a wide range of modeling needs, most of them are
educational libraries of examples:

v' WS _STANDARD: Includes professional and open-source libraries for Control, Electric,
Mechanical, Hydraulic, and Thermal domains, featuring multiple application examples. This
workspace is use by all professional toolkits.

v' WS_EPYTHON: Demonstrates the connectivity between Python code and EL (EcosimPro
Language).

v WS_COMM_FMI: Dedicated to the import and management of Functional Mock-up Units
(FMUs).

v' WS_OPTIMISATION: Provides access to advanced optimization solvers.

v' WS_RENDER & WS_SCENE_3D: Contain examples for creating high-quality 2D and 3D
visualizations within Monitor graphical application.

v' Educational Workspaces: WS_DEMO, WS_STEP_BY_STEP, WS_FVAZQUEZ _BOOK, and
WS _LANGUAGE_EXAMPLES offer miscellaneous examples on dynamic system modeling,
linear algebra, and advanced coding features (classes, partition classes, containers,
templates, function pointers, etc.).
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2.4. MODELLING & LANGUAGE ENHANCEMENTS

. Seamless Python Integration with EPYTHON library, allowing users to embed Python
code directly within EL code for bidirectional exchange of variables and calculations
. Introduced the IF-INSERT statement for DISCRETE and TOPOLOGY blocks. This

allows for greater model flexibility by enabling the conditional instantiation of components and
connections based on specific construction parameters.

. Introduced a suite of new activation functions—including sigmoid(), tanh(), relu(),
gelu(), and swish()—designed to smooth discontinuities and improve solver convergence
during modelling.

. Introduced the limit() function, which constrains variable values within a specified
range. The function supports both immediate (hard) clipping and smooth (differentiable)
transitions for improved numerical stability.

. New EZoneSmooth class: It is an alternative to ZONE statement with smoothed
transition conditions to eliminate discontinuities in the model.

. Updated setResiduelnfo() for managing Jacobian residues. New capabilities include
bulk initialization (setting all residues at once) and the ability to delete all residue information.

. Introduced the INTEG_TIME_LIMIT() function, which allows users to define a
maximum duration for transient calculations. This provides an automated way to terminate
simulations once a specific time threshold is reached. (ML Sect. 15.3.5 Transients with time
limit)

. New printJacobianinfo() function, which exports Jacobian data to an ASCII file. The
output includes detailed information on variables (dynamics and algebraic), sparsity pattern
and current numerical values.

. New global variables FRACTOL_METHOD and FRACTOL_METHOD_INEQ to define
the residue normalization formula for regular residues and inequalities normalisation.

. Class XMLParser has new methods created(), clear(), fleName(), fileVersion() and
type()

2.5. USERINTERFACE & EXPERIENCE

. Enhanced Workspace Visualization: It has been introduced native support for
Classical, Modern, and Dark themes. These new themes are designed to modernize the
visualisation while significantly reducing eye strain during long working sessions.

. Streamlined Navigation: A new category tree for efficient library filtering.

. Enhanced Workspace Management: A redesigned, user-friendly dialog now facilitates
seamless workspace loading. This update includes a 'Favourites’ feature for quick access to
frequently used workspaces and direct access to 12 predefined professional and educational
workspaces. They contain hundreds of modelling examples in multiple disciplines.

. Introduced a new version control integration for Git and SVN. This update delivers
significant performance optimizations, resulting in connection speeds up to 300% faster than
previous versions

. Improved high resolution screen handling with Windows 11

. Improved automatic testing tool with many new features such as the overall view of
the ongoing testing, elapsed time, better comparisons versus the reference, etc.

. Added new setting in deck wizard to allow generating HDF5 report files with all the
model variables.
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. Improvements to the text editors to add comment blocks by selection and templates to
some structures such as tables, functions, etc.

. Improvements to schematics and symbols for managing canvas sizes

Monitor Graphical Tool

. Direct connection of Monitor to the HDF-5 SWMR files for monitoring simulation.

. Upgraded GSE (Graphical Simulation Environment) tool: Enhanced capabilities in the
Monitor for easier creation of custom visualization views.

. Faster loading of large post-process HDF5 files.

. Customizable Plotting: Users now have full control over line colours in Monitor plots

for clearer data differentiation.
Interoperability & Connectivity

. FMI-3 Support: A more complete implementation of the latest FMI-3 standard,
including support for clocks, structural parameters, event mode for advanced co-simulation,
binary types, manipulation of adjoint and directional derivatives, etc.

. Enhanced OPC-UA Performance: Optimized for high-performance co-simulation
environments.

. Optimized HDF-5 storage efficiency by eliminating redundant variable data in binary
files

. New integrated HDF-5 Viewer tool: A streamlined tool for the clear and efficient
visualization of simulation results

. Improved HDF-5 Diff tool for analysing differences between two binary files

. Implemented HDF-5 SWMR (Single Writer Multiple Reader) mode, enabling real-time
visualization of results while the simulation is actively running

. Deck Python. Added support for latest python versions. Removed support for python
2.7.

2.6. Al-AsSISTED MODELLING

. Introduced the EcosimProGPT Assistant, powered by OpenAl's ChatGPT program,
now accessible directly via the Help menu.

SPRs (Software Problem Reports)
. More than 250 bugs have been solved in this version.)

2.7. COMMERCIAL SIMULATION TOOLKITS

Most of the commercial simulation toolkits (paid toolkits) have been upgraded for this new
version of the program. This is a summary of the existing commercial toolkits.
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EMPRESARIOS AGRUPADOS

EcosimPro / PROOSIS Professional Simulation Toolkits

Advanced modeling and simulation libraries for industry and research
EcosimPro/PROOSIS Version 7.2 | May 2026

B} SPACE .

B THRUsT

High-level toolkit for liquid-
propellant rocket engines and

EcosimPro {f| PROOSIS 3%

B ECLSS - Environmental
Control and Life
Support Systems

Kl EsPss - European
Space Propulsion L
System Simulation

ESA toolkit for modeling rocket and
satellite propulsion systems, includes
object-oriented libraries, standard fluid
fluid
pressurization systems, rocket engines,

aeronautical propulsion systems.,
Supports ideal real and fluids,
two-fluid and two-phase flow, 1D
transport-based discretization, and
detailed turbogump models with

| @ Madels environmental control and
life support systems for manned

( O spacecraft. Applied to cabin air
loops, 155 refrigerater freezer
rack studies, venting lines, and

oxygen/nitrogen pressure
regulation.

turbomachinery, and twe-phase cooling. performance maps.

o Bl AERONAUTICS

B TturBO [

Si gas turbine sy including “-a—e-o—"
turbojets, turbofans, turboprops, and
turbine generators. Covers design-point,
off-design, transient, and mission analyses
with a full palette of turbomachinery
components and beta/MFT maps.

®

B ASYST - Aircraft System
Simulation Toolkit

Supports aircraft-level thermal management
and system integ Models envi ital
contral systems, pneumatic systems, ORC
wvapor cycles, air-cooling units, bleed systems,
and contrel systems integrated with TURBO.

@ E] POWER, WATER & PROCESS ;

B} FLUIDAPRO - Dynamic Fluid Networks

Models. p phase and ph:
fluid networks, including water hammer,
pressure drop, priming procasses, haat
transfer, control loops, combustors, heat

O exchangers, turbomachinery, pumps,
tanks, and actuators.

PIPELIQTRAN ~ Thermo-Hydraulic

Transients

Simulates liquid pipe networks with valves,
pumps, tanks, heat exchangers, and
osmotic membranes. Used for thermo-
hydraulic analysis, water hammer pressure
surges, network sizing, and reverse
osmosis/desalination plants.

o B3 ELECTRICAL SYSTEMS

@ SMARTGRID
Simulates complex electrical
| networks with renewable
generation, storage, and smart
control. Includes photovoltaic

panels, batteries, wind turbines,
diesel generators, hydraulie
turbines, and hydropower
systems,

!
N

==,

) CRYOLIB - Cryogenic
System Simulation

Simulates eryogenic installations and
eontrols. Includes real-fluid databases
such as He, N,, Xe, Ar, and CO,, gas,
liquid, supercritical, and two-phase
regimes; turbomachinery; and
validation on CERN, ITER, Farmilab,
and other installations,

B PIPELIQ - Pressure and

Mass Flow Balance

1D hydraulic/fluid network toolkit for
balancing pressures and mass flow.
Supports steady-state studies,
equipment sizing, and thermal
balance or transient studies of
cooling and heating loops.

HVAC - Heating & Ventilation
of Buildings

Transient simulation of HVAC systems and
buildings. Accounting for weather, solar
radiation, wall capacitance, and ground
losses, Includes rooms, junctions, human
thermal models, chillers; air handling
units, condensers, evaporators, and
fan-coils.

[ H2ENERGY - Modelling
H2 Systems
Toolkit for hydrogen production and
operation, combining fluid, thermal,
control, and electrical modeling. Includes
| PEM and alkaline electrolyzers and fuel
cells, hyds vehicle models, and
LCOH calculation.

*
Ed ELECTRIC-PHASOR B ELECTRIC-SYSTEMS
- . A Advanced electrical systems
Electrical toolkit based °ﬂ g g . simulation for rotating machines,
phasor representation with transformers, converters, power
rotating reference axes. Ideal poles, and protection/control
for large power systems, § | I devices. Supports power
generation, distribution, and d=r -+ 1 ics, elec i |
load-flow caleulations. y , and DC, asy 15,
and synchronous machines.
= ®

B PHYSPK / PHARMA MODELLING

Includes allometric scaling, MIVE, parameter conversion, and rich human and animal physiological models.

= [B PHYSPK - Pharma Modelling
8 @ Toolkit for pharma and physiclogical systems compliant with PBPK, PK, and PD standards.
| |
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2.1. OPEN SIMULATION TOOLKITS

The EcosimPro/PROOSIS 2026 installation includes a versatile suite of 12 open-source
modeling and simulation workspaces. These are strategically divided to support both
industry-leading projects and academic development:

Professional Toolkits: These include WS_STANDARD, which features high-end libraries for
Control, Electric, Mechanical, Hydraulic, and Thermal domains. Other advanced workspaces
include WS_OPTIMISATION for optimisation solvers and WS_COMM_FMI for managing
Functional Mock-up Units (FMUs). WS_EPYTHON demonstrates how to connect Python
code with the EcosimPro Language (EL).

Educational Toolkits: Designed specifically for students and universities, workspaces such
as WS_DEMO, WS_STEP_BY_STEP, and WS_FVAZQUEZ_BOOK provide a wide range of
examples covering dynamic system modeling and linear algebra.

Specialized Learning: Tools like WS_LANGUAGE_EXAMPLES help users master
advanced coding features such as classes, templates, and function pointers.

Visualization & Connectivity: The WS_RENDER and WS_SCENE_3D toolkits provide
educational examples for creating 2D and 3D visualizations.

EcosimPro @] | PROOSIS ¥k ——

EMPRESARIOS AGRUPADOS

EcosimPro / PROOSIS Installation Toolkits

All workspaces included in the EcosimPro installation

EcosimPro/PROOSIS Version 7.2 | May 2026

K} PROFESSIONAL WORKSPACES

B ws_stanparp B ws_epyTHON B ws_ormisation ] ws_coMm_Fmi
Robust multidisciplinary
ibrary suite covering LG AN
Electrical, Mechanical, FMU FMU
Thermal, Hydraulic, and [ Cs ME
Controldomaine. Bridge between EcosimPro L
and Python for simulation, or
L Includes PORTS & MATH, data processing, visualization, Workspace for optimization FMiinteropersbiity
CONTROL, ELECTRICAL, and analytics. solvers and examples. warkspace for importing
HYDRAULIC, MECHANICAL, and e sthg M.
’ Integrates NumPy, SciPy, Includes Differental Evalution
and THERMAL buiding P, sty ard and SQP capabiites, with Supports FMi or
odtx: hine-lesrning fi " arameter optimization and Co-Simulation (FMU C5)
machine-learning frameworks parameter optimiza ] PV for Mokl
such as PyTorch, TensorFlow, dynamic optimization Exchange (FMU ME),
ek examples.
[} EDUCATIONAL / EXAMPLE WORKSPACES —
B ws_oemo @ ws_tancusce_exampies  [EJ ws_Fvazauezsook ] Ws_RENDER
Example libraries in Programming and Collection of models and Advancad visuslization
@ specialized domains such ‘modeling examples exercises based on the and post-proxessing
as DISCRETE, for advanced book “Introduction to examples using Python
\ GRAVITATIONAL, < / > EcosimPro language Modalling and Simalation and JasaScriptin
NG PHYSIOLOGICAL, and concepts. with EcosinPro” by Mositor
" TURBOJET systems, F Vizguez, ), Sméver, Includes Matplotib,
hovingthe iy Incudes ALGEBRA, 1 Ganido, nd s
of EcosimPro beyond CCONTAINERS, and A Belmonte. y, 20/30 views,
standard engineering MODELLING_LANGUAGE e e ’:V'i““‘d‘ﬁ'“_"‘;-;“"
applications. examples. 9 "% Uhdiadyognls 7
plots.
B} ws_sceNE_3D M@ ws_Leres @ ws_tureo_bu B ws_step gy _sTep
9% ¥ Interactive 30 Educational open-source Educational open-source Step-by-step learning
7 \)  visualization examples workspace covering

in Monitas, inking components, ports,
partitions, experiments,
EL language, simulation
workflow, reparts, and
integration with
extornal tools such

a5 Excel.

! 1 modal variables to

¢ cbject properties for
dynamic scenes,
animations, and

(

toolkit for steady-state toolkit for modeling
quid prepellant rocket seronauticl gas
engine simulation, turbines, developed at
developed at

ETSIAE-UPM
ETSIAE-UPM for V17 )

teaching aeronautical

teaching space
communication of propulion subject. propulsion subjects
resuls.

[ o Included in every EcosimPro installation ]

Page 8



Release of EcosimPro/PROOSIS 7.2 (11" May 2026)

3. WS_STANDARD V2.8 (STANDARD LIBRARIES)

The new release of the EcosimPro Standard libraries introduces significant extensions and
improvements across MATH, MATH_EXAMPLES, ELECTRICAL, MECHANICAL,
HYDRAULIC and THERMAL, reinforcing the toolset available for advanced modelling and
simulation.

This major update introduces library improvements such as:

3.1. MATH

e Improved robustness of existing functions

o Added tolerance handling to the div_safe and donnor_cell functions to
enhance numerical stability).

o Updated ecua2 and ecua3 to return all real roots of the corresponding
equations.

« New mathematical functions

o errorFunc: computes the error function

_i x—tz
f(x)—ﬁfoe dt

using a Burmann series approximation with the first two terms.

o max_array / min_array and max_arr_int / min_arr_int: return the maximum or
minimum value of a REAL or INTEGER array.

o sumND / sumND _int: compute the sum of all elements of a REAL or
INTEGER array (N-dimensional).

o getSizeArrayReal / getSizeArrayInt: return the number of elements of a REAL
or INTEGER array.

o sort/sort_int: sort the elements of a REAL or INTEGER array in ascending or
descending order.

o count/ count_int: count the number of occurrences of a given value in a REAL
or INTEGER array.

o reverse / reverse_int: reverses the order of the elements of a REAL or
INTEGER array.

o div_safe2: behaves like div_safe but returns a REAL variable as an argument.
o numbDerivReal: estimates the numerical derivative of a given REAL variable.

o csv_to_tab1d/csv_to_ntab1d: create a 1D table object or an array of n of
them based on the columns of a CSV file.

o New macros. A broad set of macros has been added to facilitate the handling of
matrices, vectors and tensors.

Page 9



Release of EcosimPro/PROOSIS 7.2 (11" May 2026)

¢ New MATH manual. A Math manual has been added, containing descriptions and
examples of all its elements.

New examples library providing:

e A broad set of components showing usage examples of the functions and macros in
the MATH library, including random number generation, basic mathematical operators
and advanced ultilities.

o Both transient and steady-state experiments to facilitate analysis and visualization of
the results obtained from these models.

3.2. ELECTRICAL

e New component: ResistorHeat
A basic electrical resistor with an additional thermal port that reports the power
dissipated by the resistor, enabling straightforward electro-thermal coupling.

3.3. MECHANICAL

¢ New component: Power sensor
Introduction of a mechanical power sensor component to measure power in
mechanical systems and facilitate energy-flow analysis.

3.4. HYDRAULIC

e New HYDRAULIC manual including descriptions of how to use it, details of its
components, and explanations of the examples.

¢ New components:
o Added hydraulic machine components: HydPump and HydTurbine.
o Added boundary components: Inlet and Outlet.
o Added heat exchanger component: HydHex.

o Added components with thermal interfaces: HydPipe Th and HydTank_Th for
coupled thermo-hydraulic modelling.

e Improved fluid definition:
o Support for multiple liquid types, including user-defined fluids.
o Possibility to use more than one fluid in the same schematic.
o All fluids are treated as incompressible for this release.

o New examples added to illustrate how to use the renewed HYDRAULIC library
and how to build complex hydraulic schematics.

3.5. THERMAL

o New materials

o Added material properties for LiH and ZrCP, extending the range of thermal
materials available for simulation.
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o New components: DNode vec, Th_Invindex, VGL, DNodenTom

4. ESPSS V3.12 (ESA SPACE PROPULSION)

European Space Propulsion System Simulation (ESPSS) is an European Space Agency
(ESA) toolkit for modelling rocket and satellite propulsion systems. EA is the official
distributor after prior approval from ESA and the primary developer of the libraries. ESPSS is
only available to organizations in ESA member countries. The tool is managed by ESA and
maintained and improved by the European Space Propulsion Community.

The ESPSS toolkit provides components and functions for the simulation of launch vehicle
and spacecraft propulsion systems able to work under transient and steady conditions.
ESPSS also includes a complete database of fluids to be used as propellants, pressurizing
fluids or other applications.

The improvements in this version are:

GENERAL.:

. Added 0-H2 and mix-H2 fluids

. Increased number of points in p-H2 and n-H2 files

. Added potassium perfect gas and liquid

. Corrected properties file "PfLiqUsr1.dat" which corresponds to LMP103, fixing the

formation enthalpy
FLUID_FLOW_1D Library:

. Modifications in heat exchanger simple code adding new variables

. Added diameter as data for all elements containing a junction. As default, area is used
. Added new component to reproduce outgassing and condensation phenomena
. Modifications in symbols

. Added pressure loss variables to heat exchanger simple

. Added chemical initialization to components

. Added new variable to forces port

FLUID_FLOW_1D_EXAMPLES Library:

. Added test case for outgassing

COMB_CHAMBERS Library:

. Included catalytic bed calculation in monopropellant combustors

. Fixed bug in vaporization function

TANKS Library:

. Added new interface evaporation simplified model

. Added sloshing correlations for interface evaporation

. Added data to impose heat transfer coefficients

. Added data to impose initial stratification of wall nodes temperature

. Added new cover matrix calculation mode
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. Added information variables for the height of tank nodes
. Added MPBM tank

TURBO_MACHINERY Library:

. Added additional data to initialize components
STEADY Library:

. Added additional parameters to heat exchanger

. Added diameter calculation in junctions
STEADY_EXAMPLES Library:

. Added cryocooler experiment

. Fixed design conditions in several models

EP Library:

. Modification in MPD to add new variable in forces port
SATELLITE Library:

. Added sloshing models

. Added body and appendage components
SAT_EP_EXAMPLES Library:

. Added full system pressure fed launcher case

. Added appendage test case

. Added body and tank test cases
ROCKET_EXAMPLES Library:

. Added sloshing MPBM test case

ESPSS_VAL Library:

. Added tank validation cases

. Added air breathing engine validation cases

. Added pipe diffusion validation case

. Added MPBM validation cases

. Updated nuclear models according to last modifications
NUCLEAR library:

. Added gamma heating to components

. Added radiation flux calculation

. Added dose radiation calculation

. Added power control elements to reactors

. Added shielding component

. Added safety rod component

. Added junctions with simplified evaporation/condensation calculation
NUCLEAR_EXAMPLES Library:

. Added shielding test case
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Added gas cooled reactor test cases
Added dose receiver test case
Added transient NERVA case with point kinetics reaction

Modified models with new symbols and modifications

5. THRUST V1.2 (AEROSPACE PROPULSION)

THRUST is an extension of the toolkit FLUIDAPRO adding capabilities for general aerospace
propulsion modelling and simulation. The toolkit provides the user with the capability of
simulating fluid systems through different components such as volumes, heat exchangers,
chemical reactors, tanks, pumps, compressor, turbines, pipes, valves, actuators, etc.

The improvements in this version are:

Propulsion & Reactor Modeling

New specialized components for Ramjet/Scramjet and Resistojet architectures.

New component representing a 1D Steady Reactor for streamlined performance
evaluations.

Expanded Turbomachinery Libraries: New BETA map capabilities integrated into the
FLUIDA_TURBO_ADDS library.

Fluid Systems & Tank Dynamics

High-Fidelity Tank Modelling: Significant improvements to 1D stratified tanks and
general tank component features for more accurate thermal-hydraulic simulations.

Multi-Phase Handling New Phase Separator component to accurately model complex
fluid transitions.

Enhanced Fluid Mixtures: Conducted a viability analysis for Main Fluid + Perfect Gas
mixtures to broaden simulation flexibility.

Combustion Refinements: Upgraded combustion features for improved accuracy in
chemical propulsion modelling.

Developer Tools & Workflow

Rapid Component Development: New templates designed to accelerate the creation of
custom user components.

Robust Quality Assurance: Modernized Verification and Validation (V&V) toolkit to
ensure model reliability and compliance.

Stability & Maintenance: Comprehensive resolution of known bugs to ensure a
seamless user experience.

Documentation & Support

Comprehensive Manual Updates: Extensive improvements and updates to the primary
THRUST User Manuals.

Specialized Documentation: Fully updated Check Valve documentation within the
THRUST manual for better technical guidance.
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6. ECLSS V3.6 (ENVIRONMENTAL CONTROL & LIFE SUPPORT)

ECLSS (Environmental and Control Life System Support) is used for Modelling of
environmental control and life support systems in manned spacecraft.

This major update introduces library introduces critical new capabilities for engineers tackling
the next generation of space missions:

o Complex Fluid Dynamics: Enhanced physics now permit to model water
contaminants, providing the precision needed for safety-critical reporting.
o Next-Gen Electrolysis: Introducing the new PEM, PEMWE and PEMFC (Proton
Exchange Membranes) Electrolyser components.
e Advanced Power Solutions: Fully integrated Fuel Cell components and a complete
Regenerative Fuel Cell System example.
¢ Bio-Waste Research: New Urine Modelling Study included to push the boundaries of
closed-loop systems and waste management research. Added Urine Treatment
components and fluids (UrinePort, UWMS, UPA, UrineSolid, Urine_mix)
e Other miscellaneous improvements:
o Added ValveReliefSnapActing. Gas relief valve with snap action.
o Added LiOHReplace_n to enhance the replacement control of “N” LiOH
cartridges.
o Added inlet and outlet component with analog_signal ports to allow the use of
CONTROL components to define circuit boundary conditions.
o ValveCheck, added option to acount for crack pressure with new boolean
Opening
o Added reverse flow possibility to ValveRelief
o Palette categories updated and symbols with directions
o Added numerical protection of hmix_cp_ptc function for cases of condensation
and pure water in a mixture
o Units of x_mix in Inlet properly defined as mass fraction
o With 15+ bugs resolved and a comprehensive manual refresh, the ECLSS library is
more robust and user-friendly than ever.

7. ASYST V1.8.4 (AIRCRAFT SYSTEMS SIMULATION)

The Aircraft System Simulation Toolkit (ASYST) includes libraries for cycle analysis, steady
and dynamic simulation of humid air systems, vapour cycles, hydraulic systems, and electric
motor / generators for aircrafts.

Apart from bugs resolution, enhancements to match the Toolkit to the latest PROOSIS
updates and visual improvements in schematics and symbols, the main upgrades in ASYST
1.8.4 are:

Electrical System (ELECTRIC_DQ)

e Added three protection components together with a resistor component with thermal
port to deliver the generated heat.

e Added power signals converters with 2 ports.

Liquid Cycle System (LCS)
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e Enhancements in design calculation affecting Heat Exchanger, Pump and Ducts
components.

e Added extra components to model bends in duct, collectors and reducers.

o New tests cases added for multiple branches bypass and hydrazine combustion
chamber cooling.

Vapour Cycle System (VCS)

o Enhancements in design calculation affecting Valve, Heater, Hex and
turbomachinery components.

e Added “air” as extra fluid and improve flexibility in Hex and Pump calculation.

ASYST_IF

e Enhancements in design calculation affecting Heat Exchanger component used to
interact between ACMS-TURBO-LCS-VCS Libraries.

e Functions updated and compatible with new TURBO library.

8. TURBO V5.4.4 (GAS TURBINES MODELLING)

TURBO is used for simulation of design, off-design, transient and mission models in gas
turbines. This update introduces new capabilities for engineers tackling aeronautical
propulsion simulation missions:

General updates
* General toolkit compatibility has been improved for 7.2 version capabilities

» Improved toolkit robustness by adding protections to avoid infinite loops during
simulations and to avoid ill-posed mathematical operations.

TURBO Library

* Added new heat exchanger component with epsilon-NTU formulation to allow a more
advanced approach for this type of component.

» Improved turboprop performance components for thermal and propulsive efficiency
calculations.

» Improved components with MFT maps to increase user options for map
preprocessing management.

Documentation & Support

+ Comprehensive manual updates: Extensive improvements and updates to the primary
TURBO and Introduction to Gas Turbine Modelling User Manuals.

9. CRYOLIB V2.6 (CRYOGENIC SYSTEMS)

The CRYOLIB toolkit has been developed for the simulation of cryogenic fluid systems,
including gaseous, liquid and two-phase flow regimes for real fluids, coupled with heat transfer
effects, thermal masses and control systems. It enables the modelling of complex cryogenic
networks such as helium, hydrogen and cooling distribution systems for aerospace, fusion and
industrial applications.

This major update introduces new capabilities such as:
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Cryogenic Components

Advanced Heat Exchangers: New multi-stream heat exchanger components
(Mhex_2cold_2hot, Mhex_3cold_1hot, Mhex_3cold_2hot) enabling the simulation of
complex cryogenic thermal management architectures.

Enhanced Pipe Modelling: Introduction of the new Pipe_1D_Annular_tp component for
annular configurations with internal and external thermal wall modelling.

New Rotating Machinery: Addition of PumpCentrifugal and PumpDriveBasic
components for realistic centrifugal pump and drive simulations.

Safety & Thermal Components: New Valve Safety and Coldmass family components
(Coldmass, Coldmass_Shield, Coldmass_1D, Coldmass_Shield_1D) for improved
cryogenic protection and thermal inertia modelling.

Thermal-Hydraulic Improvements

Improved Fluid Port Modelling: Vapour quality calculation is now available at fluid ports,
improving two-phase flow characterization.
Improved Phase Separator Stability:
o LMTD-based temperature difference calculation.
o User-defined scaling laws for heat transfer coefficients versus mass flow rate.
o Improved robustness under low-flow and transient operating conditions.
Phase Change Handling: Improved Cooler_Heater calculations in Dyn_Q mode to
properly support phase transition phenomena.
Improved Turbine Robustness: Updated turbine flow-area formulation to prevent
numerical instabilities when connected to boundary components.

Numerical Robustness & Physical Accuracy

10.

FLUIDAPRO toolkit is designed to model and simulate complex dynamic fluid networks.
Thanks to the multidisciplinary philosophy of EcosimPro, this library can be easily coupled to
heat transfer effects and control loops. It also includes a fluid database and a set of
thermodynamic functions able to work with different physical approaches for the calculation
of the properties.

PIPE & AbsPipe Improvements: Propagation of stagnation enthalpy instead of static
enthalpy through ports and internal junctions.
Pipe_Annular_1D Enhancement: Added missing turbulent friction calculation (fr_turb).

FLUIDAPRO V5.4 (FLUID MODELLING)

This major update introduces new capabilities such as:

Fluid Systems & Tank Dynamics

. High-Fidelity Tank Modeling: Significant improvements to 1D stratified tanks
and general tank component features for more accurate thermal-hydraulic
simulations.

. Multi-Phase Handling: Phase Separator component to accurately model
complex fluid transitions.

. Combustion Refinements: Upgraded combustion features for improved
accuracy in chemical propulsion modeling.
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. New ChemMass port to contain the mass flow and mass fraction of species in
1D combustion chambers.

. Added 1D table dx_vs_L in Pipes, Tubes and Nozzle components for mesh
size distribution.

. Improved calculation of dP_loss in junctions/valves components.
Developer Tools & Workflow

. Rapid Component Development: New templates designed to help in the
creation of custom user components based on predefined templates.

. Robust Quality Assurance: Modernized Verification and Validation (V&V)
toolkit to ensure model reliability and compliance.

. Stability & Maintenance: Comprehensive resolution of known bugs to ensure a
seamless user experience.

Documentation & Support

. Comprehensive Manual Updates: Extensive improvements and updates to the
primary FLUIDAPRO User Manuals.

11. H2ENERGY V1.2 (H2 MODELLING)

The H2ENERGY toolkit had been developed with specific components for hydrogen
production and operation (electrolyzers, fuel cells, etc.). It permits the simulation of complex
fluid dynamic networks (gaseous, liquid and two-phase flow regimes for ideal or real fluids),
coupled with heat transfer effects and control loops) and with the electrical toolkits
(ELECTRICAL, ELECTRIC-DQ and SMART GRID) to provide an integrated solution for
hydrogen projects.

This major update introduces new capabilities such as:
Hydrogen components

» Solid Oxide Solutions (SOEC/SOFC): New high-temperature Solid Oxide Electrolysers
and Fuel Cells, enabling the simulation of high-efficiency industrial heat integration.

* Next-Gen PEM & Alkaline Systems: Significant performance upgrades to our PEM and
Alkaline libraries, featuring improved degradation modeling and faster transient response
solvers.

+ H2/02 Separation Units: New high-precision components for modeling gas purification
and separation, ensuring safety and purity standards are met throughout the cycle

» Smart MicroGrid Integration: Advanced MicroGrid Analysis tools allow you to simulate
the interplay between renewable energy sources, hydrogen storage, and grid demand in
real-time.

* Optimized Energy Management: Enhanced solvers to calculate the Levelized Cost of
Hydrogen (LCOH) and system efficiency under fluctuating renewable loads.

Fluid Systems & Tank Dynamics

» High-Fidelity Tank Modeling: Significant improvements to 1D stratified tanks and
general tank component features for more accurate thermal-hydraulic simulations.

* Multi-Phase Handling: New Phase Separator component to accurately model complex
fluid transitions.

» Enhanced Fluid Mixtures: Conducted a viability analysis for Main Fluid + Perfect Gas
mixtures to broaden simulation flexibility.
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Developer Tools & Workflow

* Rapid Component Development: New templates designed to help in the creation of
custom user components based on predefined templates.

* Robust Quality Assurance: Modernized Verification and Validation (V&V) toolkit to
ensure model reliability and compliance.

« Stability & Maintenance: Comprehensive resolution of known bugs to ensure a
seamless user experience.

* More than 40 bugs solved.

12. HVAC V3.2 (HVAC MODELLING IN BUILDINGS)

HVAC allows the modelling of fluid systems, combustion processes, performances analysis
of HVAC systems for modelling buildings (Building Performance Simulation).

This major update introduces library introduces critical new capabilities for engineers tackling
the next generation of HVYAC modelling systems:

* Added R113, R454B, R513A, R1234YF and R1234ZEZ refrigerants

» Added up to 5 user defined properties files for perfect liquid, perfect gases and real
fluids

* Added Volume_th component. Like a simple volume but with a thermal port to set a
heat

* Added ValvePressReg with an open-closed control
» Added Duct_dP component to fix pressure drop
* Added Switch component to turn on/off equipment from schematic

+ Added Wind_Actions to model the influence of wind on wall pressures (natural
ventilation)

* Added HeatExchanger frost component to model frost formation/removal in a
shell&tube hx

» Added Finned_Packed_Coil heat exchanger

* Dynamic ground temperature of Ground component

* S_power ports are relocated to engine components

* Improved Water_Remover formulation to allow to remove all water, if desired

* Improved Weather component to use table files. Added compability for new TMY csv
files from PVGIS

* Improved times functions to be more versatile

* Improved User Manual (more examples and better explanations for some
components/functions)

 TEMPLATES Library for the creation of new HVAC components based on predefined
templates.

» With 30+ bugs resolved and a comprehensive manual refresh, the HVAC library is more
robust and user-friendly than ever..
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. PIPELIQTRAN V3.4 (THERMO-HYDRAULIC MODELLING)

PIPELIQTRAN is a toolkit for Thermo-hydraulic analysis including water hammer and
pressure wave phenomena in non-compressible systems.

This major update introduces library improvements such as:

* Next-Gen Thermal Desalination: A new Multi-Effect Distillation (MED) component has
been introduced, allowing the simulation of advanced thermal desalination systems and
large-scale water production plants.

+ Advanced Water Chemistry Modeling: pH and alkalinity have been added to the fluid
port and are now included in the balance equations of components with volume, enabling
more accurate simulation of water chemistry throughout the system.

+ Chemical Dosing with pH Impact: Chemical addition pumps have been enhanced to
account for pH variations caused by dosing agents such as H,SO,, NaOH, FeCl;, and
NaOCI, supporting more realistic modeling of neutralization, coagulation, disinfection, and
pretreatment processes.

* Improved Monitoring Capabilities: New pH and alkalinity sensors provide better
visibility into key water quality parameters, improving process control and system
diagnostics.

+ Expanded Thermophysical Property Functions: New property correlations have
been added, including water vaporization heat as a function of temperature and seawater
saturation temperature as a function of temperature and salinity, improving the accuracy
of thermal and desalination simulations.

Documentation & Support
* Bugs solving

* Comprehensive Manual Updates: Extensive improvements and updates of User
Manuals.

14. PIPELIQ V2.4.6 (STEADY BALANCES IN POWER PLANTS)

PIPELIQ is used for modelling balances of pressures and mass flows of hydraulic/liquid
systems in steady state.

This update introduces new capabilities for engineers tackling hydraulic systems:

General updates
* General toolkit compatibility has been improved for 7.2 version capabilities

» Improved toolkit robustness by adding protections to avoid infinite loops during
simulations and to avoid ill-posed mathematical operations.

Documentation & Support

+ Comprehensive Manual Updates: Extensive improvements and updates to the primary
PIPELIQ User and Reference Manuals.

15. ELECTRIC_DQ V1.8 (ELECTRIC AND POWER SYSTEMS)

It is a toolkit for modelling and simulating electric and power systems. The improvements

are:

o Streamlined Workflow: Improved symbol categorization for a more intuitive and
faster drag-and-drop modeling experience.
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o« Enhanced Safety Modeling: Three new critical protection components integrated—
Fuses, Differential Switches, and Magnetothermal Circuit Breakers—for high-fidelity
electrical safety analysis.

o Electro-Thermal Coupling: Introducing the DQ_R_T Resistor, featuring a dedicated
thermal port to accurately track and deliver generated heat to your thermal networks.

16. SMARTGRID_DQ V2.2 (SMART GRID MODELLING)

SMART-GRID library allows users to model and simulate micro and smart grid systems,
including energy conversion from renewable sources. The toolkit aims to provide a tool for
energy balance systems in small, medium and big systems, analyse the power balance and
simulate different production-consumption scenarios.

The improvements are:

e Advanced MicroGrid Analysis & Simulation experiences a new level of precision in
decentralized energy management. Our enhanced solvers now allow for deeper
analysis of stability, load balancing, and renewable integration within complex
MicroGrid architectures.

o Data Center Energy Systems. We've added a high-fidelity Data Center example.
This model demonstrates how to simulate mission-critical cooling demands, UPS
redundancy, etc., helping you design more sustainable and resilient digital
infrastructure.

o Optimized component parameters to match manufacturer specifications, ensuring
higher fidelity and seamless integration of commercial equipment data.

17. PHYSPK V3.0 (BIOSIMULATION SIMULATION)

PhysPK is a biosimulation software platform for the development and analysis of
pharmacokinetic, pharmacodynamic, and physiologically based pharmacokinetic models. It
supports the simulation, visualization, estimation and validation of models for applications in
drug development and personalized dosing.

This update introduces improvements to PhysPK, including new pharmacokinetic analysis
tools, expanded PBPK modelling capabilities, oral absorption models, and improved workflows
for model development, validation, sensitivity analysis, and parameter estimation:

e Non-Compartmental Analysis: New non-compartmental analysis capabilities have been added for
intravenous and extravascular administration, including oral dosing and urinary excretion data.

e Expanded PK and Semi-PBPK Modelling Capabilities: PK and semi-PBPK model structures
have been added to support a broader range of pharmacokinetic applications, from empirical
compartmental models to more mechanistic absorption and disposition frameworks.

¢ Full PBPK Model Extensions: The full PBPK library has been extended with physiological organ
models — including updated liver, kidney, and gastrointestinal components — enabling a more
mechanistic description of distribution, metabolism, excretion, and oral absorption processes.

e Mechanistic LADME: Processes Additional model components have been introduced to represent
transporters, drug—drug interactions, and other mechanistic determinants of drug exposure.
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Phys-DAT: Mechanistic Oral Absorption — Compartmental Framework: The Phys-DAT model
has been incorporated to mechanistically describe drug release, dissolution, gastrointestinal transit,
and intestinal absorption after oral administration. The model represents unreleased, undissolved,
and dissolved drug fractions across multiple gastrointestinal compartments, accounting for pH
effects, solubility-dependent dissolution, transit, and segment-specific absorption processes,
including dissolution based on the Noyes—Whitney equation and pH-dependent ionization.
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Phys-DAT: A physiologically-based pharmacokinetic model for unraveling the dissolution, transit and absorption processes.

PhysDAT-ME: Mechanistic Oral Absorption within a Full PBPK Framework A new PhysDAT-
ME model has been implemented to bridge mechanistic oral drug absorption with a physiologically
based pharmacokinetic framework, extending the Phys-DAT approach. Key features include:

o Gastrointestinal representation: Nine compartments with first-order transit kinetics; drug
described through unreleased, undissolved, and dissolved states (ionized and unionized
fractions).

o Absorption mechanisms: Dissolution based on the Noyes—Whitney equation, pH-dependent
ionization, solubility-dependent dissolution, passive diffusion, and active transport
throughout the Gl tract.

o Transporter-mediated processes: Influx and efflux transporters (e.g. P-gp, OATPSs)
incorporated in enterocytes, hepatocytes, and kidney.

o First-pass and metabolism: Gut wall and hepatic first-pass effects, including enzymatic
metabolism mediated by CYP3A4 and CYP2D6.

o Renal clearance: Included as part of the elimination pathways.

BCS class coverage: Evaluated for BCS class |-V drugs.
o Route of administration: Validated for both intravenous and oral administration within the
same PBPK framework.

o
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PhysDAT-ME: Mechanistic modelling of oral drug absorption within a physiologically based pharmacokinetic
framework

¢ Integration with R: Pre-, In-, and Post-Processing of PK/PD Analyses PhysPK has been linked with
R to enable seamless population PK/PD workflows in a single step. R scripts run simultaneously
with PhysPK models and connect automatically with simulation outputs to generate statistics,
graphs, and reports across all phases of the analysis:

o Pre-processing: Data formatting, input validation, and spaghetti plots of observed data prior
to model fitting.

o In-process: Real-time rendering of fitting results, goodness-of-fit plots, pooled fit graphs,
and parameter distribution profiles (histograms and density estimates from Bayesian and
Monte Carlo outputs).

o Post-processing: Visual predictive checks (VPC) with 90% prediction intervals, weighted
residual plots, prediction error metrics (PE, MPE, AFE, AAFE), and AUC projection tables
for alternative dosing regimens.

o This integration has been validated against reference population PK/PD platforms,
demonstrating comparable parameter estimates with negligible differences.

¢ Integration with Python: PhysPK could be connected with Python environment to enable advanced
population inference and machine learning workflows across all modelling phases.

o Global Sensitivity Analysis: A global sensitivity analysis workflow has been implemented
through the PhysPK-Python connection, enabling systematic parameter ranking and
dimensionality reduction across the full parameter space. The workflow supports both local
one-at-a-time (OAT) perturbation analysis and variance-based methods, allowing
identification of influential parameters, detection of weakly identifiable parameters under a
given study design, and prioritization of estimation efforts prior to full NLME inference. This
capability is applicable across population variability scenarios and different sampling
designs, providing a principled basis for study design optimisation and model refinement.

o Parameter estimation: Non-linear mixed-effects (NLME) estimation via Stochastic
Approximation Expectation-Maximisation (SAEM), including two-stage initialisation,
FOCE/FOCE-I methods, global sensitivity analysis, and individual parameter estimation
under different sampling and population variability scenarios.

Documentation & Support

e Bug Fixes: Several issues identified in previous versions have been corrected to improve
robustness and usability.

e Comprehensive Manual Updates: User manuals and supporting documentation have been
updated to describe the new models, methods, workflows, and examples included in this release.
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