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NANOSTRUCTURED
FLEXIBLE FABRICS
FOR THERMOELECTRIC POWER GENERATION

THE

CONCEPT

PRODUCT

DESCRIPTION

Revolutionary new high-performing cost-effective and
environmentally friendly thermoelectric material
Nano-enabled easy-to-handle flexible fabrics made of
thin-walled microtubes
The fabric-like thermoelectrics adapt to any hot surfaces,
leading to a high performance and mechanical properties
The capacity of mass-production of TEG fabrics at low-cost
provides access to new markets

APPLICATIONS
Energy harvesting from heat waste
Power IoT nodes in industrial environments
Industry 4.0
Chemical industry
Petrochemicals
Automotive sector

ADDED

VALUE

Adapts to any hot surface
High performance and
mechanical properties.

IPR

READINESS

LEVEL

9 years of experience and development, applied in 4 projects at
IREC. >700,000 euros raised to develop this technology
Current TRL = 5.
The results are described in more than 20 peer-reviewed papers
and has resulted in 1 patent

Patented technology
(EP3306685)

EXPECTED

BENEFITS

CONTACT
https://irec.cat
CD&KTT area
ktt@irec.cat
+34 933 562 615

Self-powered
devices

Low-cost, large
area production

Flexible material

Environmentally
friendly

technical details

STATUS

OF

THE

TECHNOLOGY

The intrinsic nature of the architecture ensures ultralow thermal diffusivity across the fabrics by:
1. Enhancing phonon scattering at the tube boundaries and tube-to-tube interfaces
2. Strongly restricting thermal convection across the array of micropores
First tests using doped silicon intercalated nanotubes, demonstrated a significant improvement of the TE
figure of merit, about five times higher than similarly doped bulk silicon. The resulting sheets have been
tested in simple non-optimized harvesting modules demonstrated durability. These 3D paper-like material
opened the way for large-scale and cost-effective fabrication of substrate-less thin film materials with a
number of exceptional properties, whose further exploration and optimization is currently ongoing.

NEW

PROSPECT

MARKETS

Agriculture, food industry and packaging are some of the highly interesting industrial IoT sectors
that would benefit from our technology. The flexibility of the fibers and the appropriate fluidics to
allow transpiration will make them an excellent harmless everlasting power source for body
wearables and implants (some of the proposed materials, like Si, are biocompatible).
Supplying power is still the major issue for integrated biometric monitoring devices. The power
2
generators will convert heat dissipated from the human body into electrical power. A 10 μW/cm
output has been demonstrated at the skin temperature ranges, which could be suitable to power
smart wearable skin patches or eye implants.

Some icons used in this catalogue are extracted from
https://www.flaticon.com/

COST EFFECTIVE MICROOXYGEN SENSOR
TECHNOLOGY FOR A CLEANER TOMORROW

THE

CONCEPT

PRODUCT

DESCRIPTION

A customizable micro-fabricated zirconia-based sensor
which provides a fast and stable response to different oxygen
concentrations. It comprises a nanometric membrane and selfheating elements, everything integrated in less than 1 cm 2 .
Microfabrication techniques, added to the know-how of the
group, allow to adapt the design of the sensor to any space
constraint.

APPLICATIONS

ADDED

VALUE

Improves energy efficiency
of burners
Reduces fuel consumption
and environmental impact
miniaturized
low-cost
sensor

Industrial gas boilers
Industrial combustion processes
Automotive sector

READINESS

LEVEL

> 10 years of experience on thin film ceramic electrochemical
devices. 2.3 M € raised on public grants
3 related projects (ERC grant)
4 related publications high impact scientific journals

IPR

Current TRL = 4.
Patented technology

EXPECTED

BENEFITS

CONTACT
https://irec.cat
CD&KTT area
ktt@irec.cat
+34 933 562 615

Reduction of
harmful emissions

Large-scale lowcost production

Small volume

Response time in the
range of milliseconds

technical details

SPECIFICATIONS
The sensor incorporates self-supporting membranes of ceramic materials with nanometric dimensions.
These membranes are separated by silicon nerves with a double function: on the one hand, they confer
stability to the film of active material. On the other, they serve as a support on which heating elements
are integrated. The latter will provide a very fast and efficient heating since they are very close to the
active element. At the same time, its electricity consumption will be almost negligible due to the small
dimensions to be heated. The sensor is fabricated using silicon microtechnology.
The technology allows an almost instantaneous heating (ca. 2s) thanks to the miniaturization and the
integration of the heating elements, which will remain active in any condition. Current sensors need
longer (30-40s) to reach their optimum operating temperature. Likewise, the small volume it occupies
means that the sensor can be placed in a variety locations. As additional advantages, energy
consumption will be small and the manufacturing cost is much lower, thanks to the large-scale
manufacture using microfabrication techniques.
The same technology can be used to add functionalities to the sensor, such as multigas or temperature
sensing, by replacing certain materials or changing the design somewhat.

MICROFABRICATION
The use of microfabrication technology allows getting possibly the smallest potentiometric
oxygen sensor in the market which will allow its location in places of difficult access nowadays.
At the same time, these reduced dimensions will enable its fabrication in mass production
conditions; therefore, a great decrease in the manufacturing expenses is anticipated. These two
facts would allow improving the combustion process control via an optimum location of the
sensor and more redundancy (since more sensors could be allocated for the same price and
space).

PERFORMANCE
The performance of the sensor has been tested in laboratory environments where the device chemical
response, cyclability and stability have been evaluated positively.
Proof of concept devices with integrated heater have demonstrated good operability under very diverse
conditions with negligible energy consumption.
Ref.: A. Morata, I. Garbayo, A. Tarancón, N. Sabaté, L. Fonseca, M. Salleras, J.R. Morante, “Sensor electroquímico de estado
solido” OEPM Madrid (2013) P201331791.
Some icons used in this catalogue are extracted from
https://www.flaticon.com/

CATALYSTS FOR
SYNTHETIC NATURAL
GAS PRODUCTION
CONVERTING CARBON DIOXIDE INTO
RENEWABLE NATURAL GAS

THE

CONCEPT

PRODUCT

DESCRIPTION

The catalysts convert carbon dioxide into renewable
natural gas and increases the efficiency of catalytic
chemical reactors.
These advanced materials meet the standards of novel
methanation compact reactors.
Produces synthetic natural gas of quality equivalent to
natural gas from the grid.

APPLICATIONS
Biogas or combustion fumes valorisation
Gas vehicle mobility
Injection of synthetic gas into natural gas grid
Chemical storage of renewable energy
Valorisation of CO 2- circular economy with GHGs reduction

READINESS
ADDED

LEVEL

VALUE

Improved activity,
stability and selectivity
Tolerance to impurities

5 years of experience/development, applied in 3 projects at IREC.
Installed in 2 pilots, one working 24/7. Pilot to demo plant (up to
5 kg batches).
Current TRL = 5.
Catalysts validated in pilot plants:
Waste water treatment plant EDAR (Sabadell)
Energy lab 2.0 KIT (Karlsruhe)

IPR
Patent pending

EXPECTED

BENEFITS

CONTACT
https://irec.cat
CD&KTT area
ktt@irec.cat
+34 933 562 615

25 % more active
than commercial

60 % reduction
in CO2 emissions

4x volume
reduction

40 % extended
lifespan

technical details

INNOVATION

SOLUTION

An interesting renewable energy source, often undervalued, is biogas generated by anaerobic digestion
of organic waste, such like sewage sludge, waste agricultural or ranching. Biogas can be valorised by
converting it to renewable gas with sufficient quality for its use as fuel in vehicles or for its injection into
the natural gas grid.
The process of conversion of biogas to renewable gas was optimized by the integration of membrane
technology and chemical reaction with hydrogen. The final renewable gas allows the substitution of
fossil natural gas at competitive prices.
Synthetic natural gas faces the challenge of managing renewable energies surpluses (power-to-gas
concept). Carbon dioxide sources susceptible to feeding the process of methanation, can be the residual
current produced during the biogas upgrading or combustion fumes. In this sense, the process of
methanation can facilitate a greater presence of wind and photovoltaic energy in the electric mix,
remove carbon dioxide from the atmosphere and reduce fossil origin natural gas consumption.

KEY

ELEMENTS

Production of synthetic fuels from carbon of biogenic origin or by reuse of carbon dioxide
and water
Feasible incorporation of hydrogen to the current gas grid by its conversion to methane
Use these synthetic fuels as a large-scale energy storage that allows the increase the share
of non-fossil-source energies
Development of a circular economy around carbon dioxide emissions contributing to its
effective reduction through the use of a closed loop of carbon of biogenic origin
Energy interconnection between the electricity and gas networks, and promote new
options and opportunities for the development of new energy models
Use of biomass and other sources of waste with organic content such as sewage sludge and
/ or slurry contributing to environmental improvements

TECHNICAL

SPECIFICATIONS

Ternary system of active metal, promoters and porous support
Catalysts shaped in relation to (micro) reactor specifications (0.2-3mm)
Tolerance to sulphur poisioning (H2 S ppb)
2
Optimal formulation as a function of support porosity (100-200 m /g)
Metal loading carbon dioxide and biogas applications (10-25%)
Complete characterization of fresh and spent catalyst (SEM-EDX, TEM, BET, CO-quimi, TGA, TPR, TPO)
Some icons used in this catalogue are extracted from
https://www.flaticon.com/

VERSATILE AND
RESILIENT POWER
CONVERTER
TOWARDS A SYSTEM BASED ON
RENEWABLE ENERGY

THE

CONCEPT

PRODUCT

DESCRIPTION

Power converter adapted to handle renewable energy
efficiently: from generation, storage to the electrification
and integration of new vehicles
Fault-tolerant converter: avoids internal failure of the
switches, saving money and network problems
Internally reconfigurable converter: remains in operation
after the fault (automated)
Minimizes redundant components

APPLICATIONS
Power electronic converters
Replace redundant equipment by fault-tolerant systems
Makes implementation of electric vehicles, renewables,
batteries for storage and management more feasible
Can be implemented in remote areas

ADDED

VALUE

Reliable electrical network
in remote areas
Security and quality of the
service

READINESS

LEVEL

10 years of knowledge in the field of power electronics, 2 years of
development of this converter, which has been applied already
in 2 projects at IREC.
Current TRL = 4.

IPR
Patent pending

EXPECTED

BENEFITS

CONTACT
https://irec.cat
CD&KTT area
ktt@irec.cat
+34 933 562 615

40% capital cost
reduction

Reliability of the
electrical network

>50 % extended
lifespan

Implementation
of renewables

technical details

COMPETITIVE

ADVANTAGE

The technology provides several advantages in front of current solutions as cost reduction, the
reduced energy losses due to system failure, increasing the O&M time to repair of the equipment
allowing continuous operation under such condition and extended lifetime. This technology is based
on a new internal configuration of the semiconductor-based switches which compose the power
converter, and also the redundant components can be used for both converters DC/DC and DC/AC,
unlike other cases.
With the appropriate management system, higher levels of resilience, efficiency and operational
capacity can be achieved. The internal reconfiguration of the system in case of failure or change of
operation is automated when a series of indicators are detected leading to isolate the faulty
component and maximizing the efficiency of the device during its operation.

MAIN

BENEFITS

The system is based on a new internal configuration of semiconductor-based switches on the
power converter. With the appropriate management, higher resilience, efficiency and
operational
capacity can be achieved.
It has the following benefits:
Capital cost reduction: We estimate that our system will save 40% of the cost compared
to redundant systems. The proposed fault-tolerant converter is expected to be about 510% costly than no-fault tolerant inverters (without redundancy). However, include a
redundant converter implies almost double the capital investment.
O&M cost reduction: By including the additional components, the system may continue
operating although a failure occurs, reducing maintenance needs.
Life Extension: The lifetime will be increased. In preliminary analysis, the structure without
redundancy got 3.53 years at continuous full-load condition operation meanwhile the
proposed concept got 7.65 years.
Efficiency: To be similar in both technologies.

Some icons used in this catalogue are extracted from
https://www.flaticon.com/

FOWAPP

LCOE

FLOATING OFFSHORE WIND ASSESSMENT APP

THE

CONCEPT

PRODUCT

DESCRIPTION

Desktop application to compute the Levelized Cost of
Energy (LCOE) and to perform a detailed Life Cycle
Assessment (LCA) of floating offshore wind farms
The software calculates all the intermediate results such as
wake or grid energy losses
Includes a library for the user inputs, such as environment
specifications, components or auxiliary means
Designed to be intuitive and user-friendly

APPLICATIONS
Focus on floating offshore wind farms:
Early project development
Technology assessment
Environmental impact evaluation
Performance analysis

READINESS
ADDED

VALUE

Transparency of input and
output data used for
calculations

LEVEL

10 years of experience in offshore wind technologies. 4 years of
specific development of FowApp. Applied in 2 projects at IREC.
Current TRL = 3-4.
Ongoing prototype testing.

IPR
Registered solution

EXPECTED

BENEFITS

CONTACT
https://irec.cat
CD&KTT area
ktt@irec.cat
+34 933 562 615

User-friendly/
Usability

Quick and
reliable results

Overall scenario
overview

technical details

Costumizable
by user

FEATURES
FowApp is:
built specifically for the floating wind industry
developed using a well established software
storing all the information, except the images, in an SQLite database
capable to import data from MS Excel
complete, integrating electrical power flow and wake calculations
detailed from the technical perspective
offering a full project overview using a relatively easy to use App

INPUT

DATA

The app includes a library where generic information is stored, such as environment
definitions, components (wind turbines, cables, substructures, anchors, etc.) and auxiliary
means details (cranes, vessels, helicopters, etc.). On the other hand, any number of projects
may be defined, using information of the library plus additional details such as the layout,
electrical connections and the life cycle process (design, construction, O&M and
decommissioning).

OUTPUT

DATA

Three main results are obtained and combined to get the LCOE and LCA:
the AEP (Annual Energy Production)
the LCC (Life Cycle Costs)
the associated environmental impacts of the following categories:
Global Warming Potential (GWP)
Abiotic Depletion Potential Elements (ADPe)
Primary Energy Demand (PED)
Acidification Potential (AP)
Eutrophication Potential (EP)
Aquatic Toxicity Potential (ATP)
Human Toxicity Potential (HTP)

Some icons used in this catalogue are extracted from
https://www.flaticon.com/

GRIDWATCH
ANALYZES RISK OF ELECTRICAL NETWORK
FAILURE UNDER CLIMATE-BASED THREATS

THE

CONCEPT

PRODUCT

DESCRIPTION

Practical tool that identifies risk areas in the electrical
network in case of extreme weather events, such as sudden
floods, strong winds or unexpected fire
It can early detect vulnerabilities of the system and translate
them to risk of network failure in a period from the current
time to a forecast of 6 days ahead
Improves network resilience when applying corrective and
mitigating measures in the risk areas

APPLICATIONS
Electrical distribution planning
Risk prevention and awareness
Reinforcement of the electrical grid
Application of preventive measures

READINESS
ADDED

VALUE

Increased
preparedness
for future extreme events
Reduced cost of future
repairs
Easer planning operations

5 years of experience in resilience of electrical networks, and 2
years of development of the tool.
Applied in 2 projects at IREC. Implemented in pilot tests.
Current TRL = 7.
Validated in pilot tests in:

IPR
Registered solution

LEVEL

EXPECTED

Barcelona
Bristol

BENEFITS

CONTACT
https://irec.cat
CD&KTT area
ktt@irec.cat
+34 933 562 615

Reduction
of risks

Low cost of
implementation

Increased grid
resilience

Forecasting
impact on grid

technical details

MOTIVATION
Extreme flooding, windstorms, increased heat and increase wildfires are some consequences of the
climate change that can affect directly to the power grid, which are already taking place in some
world locations. The tool here explained, has been designed to observe the future behavior of the
weather, and forecast near future risks at which the grid can be potentially subjected.
The cities have to face and minimize the effects of climate change from an economic and social
point of view. The associated cost of the electrical network infrastructure could increase more than
20% by 2100 due to the mentioned extreme weather events.

CURRENT

FUNCTIONALITIES

Assessment of electric assets at ground level exposed to flooding risks.
Electric lines assessment for high exposure to extreme wind currents, subjected to high
potential breaking hazard.
Zonal assessment for extreme temperatures and dense vegetation, forecasting the fire
prone zones. Additionally, the connection of sensors is considered.
Possibility of setting hazard alarms to warn for the elements in risk.
Electrical system risk statistics.
Live connection with SEntinel-weather app to gather weather forecast data.
Possibility of adding new functionalities that could be of interest for users.

FUTURE

IMPROVEMENTS

The tool already takes into account two of the most hazardous weather events for the grid: floodings
and extreme winds.
Future work will implement a fire alarm system detecting the areas with major wildfire risk through
the incorporation of satellite watching and sensorisation. It will involve fire assessment, overheat and
increase of the algorithm accuracy by including parameters of small relevance.

Some icons used in this catalogue are extracted from
https://www.flaticon.com/

CASE- THE DEMAND
AGGREGATOR
MONETIZE THE FLEXIBILITY OF ANY ASSET

THE

CONCEPT

PRODUCT

DESCRIPTION

Software platform for demand aggregators
Demand aggregators are the new market actors that
enable demand side response and flexibility to participate
in energy markets and grid services
Provides advanced technological solutions to monetise
demand management and flexibility of energy assets and
allows the integration of renewable energy sources

APPLICATIONS
Distributed energy resources
Energy markets
Local energy communities

READINESS
ADDED

VALUE

Modular architecture
Consumer in the center of
the energy system
Capacity to manage all
distributed resources

More than 10 years of experience at the intersection of
technology and energy analytics, Applied in 3 pilot
demonstration projects at laboratory scale and 2 pilots working
24/7 under real conditions.
Current TRL = 6.
Validated in:

IPR
Registered solution. Licenced
to Bamboo Energy

LEVEL

Tirant lo Blanc library (Montgat)
A pre-commercial program

EXPECTED

BENEFITS

CONTACT
https://irec.cat
CD&KTT area
ktt@irec.cat
+34 933 562 615

Reduces
energy cost

Sustainable
corporate image

Scalable
(cloud-based)

technical details

Increased
efficiency

INNOVATION

SOLUTION

CASE software platform offers a customized and flexible solution to independent aggregators and
retailers to efficiently manage distributed flexibility resources. CASE improves the aggregator operation
using artificial intelligence, sophisticated mathematical models and cloud computing. CASE is able to
forecast market condition, consumption and flexibility using information gathered from smart
buildings and distributed energy sources to make the best decision for the aggregator and the enduser benefit. CASE was born to provide a holistic tool for the operation of demand aggregators,
providing optimal flexibility management in a variety of scenarios. At its core, it relies on the
combination of advanced machine learning techniques to predict the flexibility of its clients’ portfolio
and the market conditions, robust mathematical modelling and optimization algorithms for optimal
portfolio management and behavior analysis. These characteristics are not present in any other
aggregator software solution in the market.

MAIN

FUNCTIONALITIES

Market forecast: The aim of the market forecast module is to predict prices in different
electricity markets for the next day to optimize the aggregator bidding strategy.
Load Forecast: The team has developed three different algorithms tested over four different
type of consumption (residential, tertiary building, industry and district), validated over real
data.
Flexibility Forecast: The internal solution developed by the CASE team is able to predict
the flexibility of different appliances, among others PV, HVAC and stationary batteries.
Bidding optimization: The bidding optimization module consists in optimizing the dayahead aggregator bidding strategy in different markets, taking into account the load,
flexibility and market forecasts using a robust mathematical optimization.
Intraday optimization: The intraday optimization consists in scheduling in real time the
flexibility resources, makes a follow up of the flexibility activations from part of the System
operator and eventually redispatch flexibility, when a flexibility source does not respond in
an accurate way.
Observability and data analysis: Consist in a friendly user interface for the consumer to
monitor its consumption and its flexibility, providing economic and environmental
indicators.

Some icons used in this catalogue are extracted from
https://www.flaticon.com/

SMART ENERGY
MANAGEMENT
SOLUTION (SEMS)
A PRODUCT FOR OPTIMIZING ENERGY USAGE

THE

CONCEPT

TECHNOLOGY

DESCRIPTION

Hardware and software solution for the smart and
dynamic energy management of self-consumption
solutions. Able to include multiple types of consumption
and generation units, energy storage systems, as well as
electric vehicle charging infrastructure or vehicle-to-grid
systems.
Offers the necessary intelligence to find the optimal
operation of the system, to minimize energy costs, energy
consumption peaks and emissions, all autonomously and
automatically

APPLICATIONS

ADDED

VALUE

Microgrids
Buildings with several energy assets (consumption, storage,
electric vehicles...) and e-parkings
Local energy communities

READINESS

LEVEL

10 years of experience/development, applied in 6 projects at
IREC. Installed in 3 pilots working 24/7. Current TRL = 7-8.

LICENCING
Registered solution.
Licenced to Bamboo Energy

Interoperability already validated in 9 commercial systems
with different communication systems:
SMA - SCHNEIDER - FRONIUS - EATON/NISSAN - Circutor
WallBox - WallBox ENEL - MAGNUMCAP - FASTO

EXPECTED

BENEFITS

CONTACT
https://irec.cat
CD&KTT area
ktt@irec.cat
+34 933 562 615

20 % increase in
energy storage use

10-15 % reduction
in energy bills

peak
shaving

8-10 % increase in
self-consumption
of RES

technical details

SOLUTION

INTELLIGENCE

Machine learning for the forecast of energy demand and forecast of use and demand of electric
vehicle chargers.
Mathematical optimization for the energy management of the different resources at 24 hours.
Download weather and energy price curves.
Real-time control for adjustments to unforeseen events.
Open system for Demand Response services activations.

MONITORING

SYSTEM

VIA

SCADA

Historicization of the information collected from devices.
Configurable notification system, by SMTP to any desktop or mobile device, that includes
alarms and events generated by physical equipment.
Configurable reporting (web or RTF, XML, PDF, HTML, and CSV…).
Remote access to the application for real-time viewing, maintenance and retrieval of stored
data.
Calculation of indicators for operation, economic savings, CO2 emissions and peak power.
Management system configuration.
Management of user profiles and rights within the monitoring screens.

PROTOCOLS

/

COMMS

Configurable drivers to communicate with PLCs, remote I/O devices, and other data-acquisition
equipment: MQTT, API REST, Modbus TCP, Client and server, SNMP, MODBUS, RTU/ASCII, CAN/CAN
Open, IEC 60870-5-104.
Connect to SQL databases (MS SQL, MySQL).

Some icons used in this catalogue are extracted from
https://www.flaticon.com/

FLEXIBLE HEATING
AND COOLING
SOLUTIONS
ADVANCED CONTROLS FOR ADVANCED
SOLUTIONS

THE

CONCEPT

PRODUCT

DESCRIPTION

Two complementary control algorithms improve operation
and performance of heating and cooling systems
Fault detection and diagnosis (FDD) algorithm
assesses heat pump performance, identifies anomalies
to reduce energy and operational costs
Model predictive control (MPC) enables to plan and
operate heat pumps or other HVAC systems in an
optimal way based on external inputs
Takes into account the specificities of the system, shortterm forecasts of weather, occupancy and prices

APPLICATIONS
Heat pumps
Flexible heating and cooling loads
Control and operation of HVAC systems

READINESS
ADDED

VALUE

Possible to integrate with
existing platforms
Optimization
balancing
comfort-cost-environment
Optimized
performance
and increased lifetime of
equipment

LEVEL

7 years of experience in several publicly funded projects, and
collaborations with industry, including
HITACHI/Johnson Controls - BAXI - EPRI
Naturgy- Schneider Electric
Current TRL = 5-6.
Solutions validated through experiments in the laboratory,
emulating a real dynamic environment and simulations using
the hardware-in-the-loop concept."

EXPECTED

BENEFITS

CONTACT
https://irec.cat
CD&KTT area
ktt@irec.cat
+34 933 562 615

20-30%
energy savings

Fault
detection

Improved
thermal comfort

technical details

30% reduction
of energy bills

MOTIVATION
Space heating and cooling, and water heating represent
79% of the energy used by households in the European
Union. In particular, the heat pump market has been
growing each year contributing significantly to the
mitigation of carbon dioxide emissions because of energy
savings.
However, there is evidence to suggest that in most
installations there is a lack of maintenance that leads to
significant operational inefficiencies. Furthermore, the
operation of the systems is often found to be far from
optimal regarding costs, comfort or the use of local sources
of energy.

KEY

ELEMENTS

OF

FAULT

Heat pump in our testing lab

DETECTION

Automated fault detection and diagnosis techniques can prevent the deterioration and
identify possible faults, which leads to savings in energy, service and operating costs. Our
solution uses machine learning to learn the behavior of the heat pump. A constant monitoring
of the heat pump measurements ensures that any deviation from normal operation is
detected and diagnosed, using the default sensors that comes with the heat pump.

KEY

ELEMENTS

OF

PREDICTIVE

CONTROLS

Predictive and price-driven rule controls reduce energy costs and environmental footprint of heating
and cooling. It uses simplified models to predict the behavior of the system, and defines the optimal
energy management strategy for heating and cooling. The input data is the forecast of weather,
energy market prices, or occupancy in the building, so that the predicted scenario consider future
boundary conditions. The developed solutions manage thermal mass of the buildings to enhance
energy flexibility. In addition, the algorithms are able to include solutions of active demand-side
management through existing protocols like Smart-Grid ready or OpenADR, to enable direct
connection to flexibility aggregators.

Some icons used in this catalogue are extracted from
https://www.flaticon.com/

BUILDING REDUCED
ENERGY MODELS
INTELLIGENT ALGORITHMS FOR NEXT
GENERATION POSITIVE BUILDINGS

THE

CONCEPT

PRODUCT

DESCRIPTION

Simplified building behavior algorithms that predict the
energy profile using few resources
The models define the key parameters able to explain and
forecast the energy demands and consumption behaviour
Can be adapted to various cases, ready to be implemented
in existing technologies or devices
Can predict the user behaviour and user interaction with
the building
Assessment and predictive maintainance of technologies

APPLICATIONS
New or retrofitted tertiary and commercial buildings
Semi-automated energy audits (energy layers of eBIM)
Dynamic recommendations to users (edge computing)
Model predictive control for optimal management
(BEMS 5.0)
Manage building flexibility at district level (PEB/PED)

READINESS
ADDED

LEVEL

VALUE

Complex
phenomena
are simplified
Reduces computational
time
Easy to integrate with
existing platforms and
devices

3 years of experience and development in the framework of 4
R+D+i projects at IREC, including 3 European and 1 local project.
Current TRL = 6.
Validated in real buildings for tertiary (office, sport centres) and
residential uses, taking into account different climate conditions
(continental - Meditterranean) .

EXPECTED

BENEFITS

CONTACT
https://irec.cat
CD&KTT area
ktt@irec.cat
+34 933 562 615

20-30% energy
savings

30-50% cost
reduction

Improved
thermal comfort

technical details

Optimized
maintainance

MOTIVATION
In a context of change towards the decarbonisation of the economy, the building sector faces gigantic
challenges, both in the building stock and in newly constructed buildings. The Green Deal and the renovation
wave establish the way forward that requires a new generation of tools and methodologies capable of
meeting the planned challenges in the shortest possible time, the least use of resources, and putting the end
user in the main focus.
Intelligent design, management and operation of buildings is a capital pillar in the strategy for the
reconversion of the building sector, which should allow for optimized renovations in terms of cost and
consumption, efficient use of existing buildings, and new flexible buildings as part of positive energy districts.
In this context, the use of RC models, integrated into targeted products and services, ensures maximum
reliability of results at minimum cost of resources, and offers a set of new market services with broad
commercial potential.

KEY

ELEMENTS

RM aims to equip intelligent existing devices and tools which will be able to take profit on the new IT
advancements (5G)
Reduced models evolved from reference ISOs to different precision levels
Based on up to 17 characteristic parameters of buildings; the models use 6 transitive input variables
to obtain the thermal zones behaviour
RC models could be easily adapted to case, through calibrated white models or monitored data sets
Easy scripts based on matricial formulation to be adapted to any platform
Heating, cooling and free-floating modes availability, with temperature RMSE between 0.15 -0.80 ºC
Fit with real data from short-term (minutes), to medium-term (weeks), even for free-floating
conditions

EXAMPLES

OF

APPLICATIONS

RM validated in real buildings:

Residential (Terrassa, Spain)

Some icons used in this catalogue are extracted from
https://www.flaticon.com/

Office buildings (Manresa, Spain)

CONTACT

LOCATION
Barcelona headquarters:
Jardins de les Dones de Negre 1, 2nd floor
08930 Sant Adrià del Besòs, Barcelona (Spain)
Tarragona site:
Campus de Sescelades, edifici N5
Marcel·lí Domingo, 2. 43007 Tarragona

E-MAIL
If you have any questions or queries, you may contact
the CD&KTT unit via e-mail at KTT@irec.cat

TELEPHONE
Tel. +34 933 562 615
Fax +34 933 563 802

WEBPAGE
Updated information at https://www.irec.cat/ and
https://www.irec.cat/tech-transfer/

