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ND

+ Established in 2010 by researchers specializing in Computational Fluid Dynamics (CFD) at
the University of Zaragoza (2010). We offer:

+ Innovative character

+ We actively engage in research and development projects at both national and European levels
+ Business focus

+ We offer solutions tailored to the technical and economic needs of the companies

+ Our team has experience across multiple sectors (see our Projects)

ENERGY HVAC AND AIR FLUE GAS
SECTOR QUALITY CLEANING

INDUSTRY HYDROGEN CHEMICAL SMART CITIES
SECTOR SECTOR



https://www.nabladot.com/proyectos

NABLADOT: COMPETENCIES ND

+ We offer a wide range of services:

+

+
+
+
+
+

CFD simulation

Real time models (CFD simulation & Statisical Analysis & Al)
Statistical data analysis

Simulation & 10T (Sensors, Cloud Computing, Edge Computing)
Digital Twins

Collaboration in public funded R&D projects (wide experience in public funded R&D
projects at national and European level)



NABLADOT: COMPETENCIES — CFD EXAMPLES ND

Water sector Flue Gas Cleaning

Energy HVAC and Air Qualityg
Desulphurisation

Biomass boilers Logistics warehouses Hydraulic infrastructures
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Hydrogen Chemical sector Smart Cities

Industry
Wind forecast in real time

Valves Hydrogen injection Pyrolisys reactor
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NABLADOT: COMPETENCIES — REAL TIME MODEL: CFD & STATISTICAL ANALYSIS ND

+ Real-time model for the calculation of the CH4-H2 mix in natural gas pipes

+ More details at: C. Montanés et al., Comprehensive assessment of hydrogen injection in natural gas
networks: Using dimensional analysis and reduced-order models for mixture quality prediction,
International Journal of Hydrogen Energy, https://doi.org/10.1016/j.ijhydene.2024.09.045

+ Combination of CFD & Dimensional Analysis & Statistical Analysis
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Fig. 4. Histogram of H, mass fraction {weighted with cross area) in sections of a pipe for Lfds, equal o 2, 5, 10 and 50 (from left 1o rightl.
Fig. 3. Contours of H, mass fraction in sections of a pipe for L/dcy, equal to 2, 5, 10 and 50 (from left to right).
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Fig. 5. PDF and bera approximation for H; mass fraction in sections of a pipe for Lidey, equal to 2, 5, 10 and 50 (from left w right).



NABLADOT: COMPETENCIES — REAL TIME MODEL: CFD & Al

+ High resolution urban wind in real time
+ Numerical Weather Prediction Models & CFD & Al

+ Multiple applications
+ Small wind energy
+ Air Quality
+ Forecast of extreme events

+ References: here
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https://link.springer.com/article/10.1007/s40808-023-01851-x

NABLADOT: COMPETENCIES - DIGITAL TWIN ND

+ Digital twin of a rotary biomass dryer

+ Digital twin features:

4

Automatic communication with SCADA
data

Automatic data processing

Real-time simulations of the operation
of the rotary dryer using SCADA data as
input

Selection of optimal operation
configuration based on simulation
results and data analysis

Co-simulation of the process and system
control using FMUs

+ The real-time model of the rotary dryer
is developed from CFD simulations and
Reduced Order Physics techniques

FMU: Data FMLY Pellet plant
Transler pracess

E:@T FL = | -

References: European Biomass Conference
Digital Twin Performance



https://youtu.be/0V9ebhbRzZY?si=mpY2Q5r6d3TGYPx8
https://youtu.be/LGz12-6UDb8?si=UMBbJvuBpJEQNSc-

10T SOLUTIONS APPLIED
TO ENERGY STORAGE

ND



NABLADOT: DIGITAL SOLUTIONS FOR ENERGY STORAGE PROCESSES

+ Our solutions integrate simulation,
loT (sensors, SCADA, cloud
computing, edge computing), and Al
techniques. Our solutions include:

+ Advanced simulations (CFD)

+ + +

Physics-based reduced order model
Real-time data analysis

Optimization using real-time data-
driven models (artificial intelligence)
or synthetic data (generated through
simulations)

Optimization using real-time
physics-based models (Physics
Reduced Order Model)

Digital twin technology
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NABLADOT: NOWCASTING FOR SOLAR PV POWER PLANTS ND

Q Short-term forecasting (from
minutes to hours) of electricity

generation in PV power plants
ad Nowcasting workflow
combines: !

Q Skyimages (camera
installation) ,
Sensors Wind speed and
O Sensor data (temperature, g (Wind and > G A > Al model
. . . Temperature) temperature
wind speed, and direction) !
d Weather forescast
simulation

Photo Sequence

Mumerical

Forecast wind
Weath :
0 SCADA data m racather . |/J temperature, v

Q Artificial intelligence (WRF)

models
A loT architecture
ad Objective: Optimise the
management of Energy
Storage Systems



NABLADOT: HIGH RESOLUTION WIND DATA (WIND POWER & SMART CITIES) ND

ZARAGOZA (ACTUR DISTRICT)

+ High resolution forecast of wind in real time
+ Numerical Weather Prediction Models & CFD & Al

+ References: here
+ Application

+ Forecast of wind energy power generation (particularly, wind
turbines in urban areas, small and mid-size wind turbines)

eight
+ Management of energy storage systems connected 190102 ooty
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https://www.nabladot.com/publicaciones

NABLADOT: BUILDING ENERGY MANAGEMENT PLATFORM ND

+ Integration of BIM models, logistics
models, and simulation

+ Applied to the manufacturing industry
(also applicable to other types of
buildings).

+ Characteristics:

+ Detailed geometry

+ Prediction of energy
consumption/production, thermal
comfort, and air quality

+ Simulation, visualization, and analysis
of production systems and logistics
processes to optimize material flow
and resource utilization at all levels of
your plant planning, from global
facilities and local plants to specific
production lines.

+ Reading real-time data from sensors
and automated systems
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CONTACT

Salvador Allende 75, Zaragoza, 50015 (Spain)

m http://www.nabladot.com
D 976 076 623

m agomez@nabladot.com

ND
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