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Title: SUSTAINABLE SOLUTIONS FOR AFFORDABLE RETROFIT OF 

DOMESTIC BUILDINGS 

Acronym: Surefit 

 

History of changes (amendment)  

Part A 

Section 1.2: List of 

Beneficiaries 

- Partner CPLX (PRZEDSIEBIORSTWO INNOWACYJNO- WDROZENIOWE COMPLEX SP ZOO) 

is replaced by ONCONTROL (ONCONTROL TECHNOLOGIES, LDA) 

- Partner CJR (CÂNDIDO JOSÉ RODRIGUES, SA) is added to the project, replacing former partner 

ME (MOTA ENGIL) from the proposal stage, and assuming some of AMS tasks (assumed for the G.A. 

signature), to ensure the tasks related to the WP5 leading, the construction works in the Portuguese 

demo building and the fabrication of modular structured panels for insulation, heating, cooling and 

daylighting. 

Section 1.3.1: WT1 List of 

work packages 

- Partner CPLX is replaced by ONCONTROL on the WP3 leading. 

- Partner AMS is replaced by CJR on the WP5 leading. 

- Amended WP8 timing to start month in M13. 

Section 1.3.2: WT2 list of 

deliverables 

- Deliverable D3.1: partner CPLX is replaced by ONCONTROL on the D3.1 leading 

- Deliverable D3.2: partner CPLX is replaced by ONCONTROL on the D3.2 leading 

- Deliverable D3.3: partner CPLX is replaced by ONCONTROL on the D3.3 leading 

- Deliverable D4.8: partner AMS is replaced by CJR on the D4.8 leading 

- Deliverable D5.2: partner AMS is replaced by CJR on the D5.2 leading 

Section 1.3.3: WT3 Work 

package descriptions 

WP1: 

- Partner CPLX is replaced by ONCONTROL as participant, with the same WP effort (2.00PM) 

- Partner CJR is added to the WP as participant, with a WP effort of 2.00PM 

- Amended WP effort of partner AMS to 2.00PM 

 

WP2: 

- Partner CPLX is replaced by ONCONTROL as participant, with the same WP effort (4.00PM) 

- Partner CJR is added to the WP as participant, with a WP effort of 4.00PM, collaborating in task 2.4. 

- Amended description of task 2.4. 

- Amended WP effort of partner AMS to 4.00PM 

- Amended tasks description to consider duration of tasks until month 15, as previously amended for the 

preparation of the G.A. signature, and according to the GANTT chart of the G.A. (i.e. task 2.1 [M1-

M15], task 2.2 [M1-M15], task 2.3 [M1-M15], task 2.4 [M1-M15], task 2.5 [M7-M15]) 

 

WP3: 

- Partner CPLX is replaced by ONCONTROL as lead beneficiary, with the same WP effort (12.00PM). 

All tasks, participation, milestones and deliverables under the responsibility of former CPLX are 

assumed by ONCONTROL. 

- Partner CJR is added to the WP as participant, with a WP effort of 1.00PM 

- Amended WP effort of partner AMS to 0.00PM, which is removed as participant of the WP 

- Amended timing of tasks to consider starting date of new partner ONCONTROL, leading WP3. Tasks 

timing are, then: Task 3.1(from M4 to M15); Task 3.2 (from M7 to M15); Task 3.3 (from M7 to M15); 

Task 3.4 (keeps from M13 to M18) 

 

WP4: 

- Partner CPLX is replaced by ONCONTROL as participant, with the same WP effort (5.00PM). All 

tasks and participation of former CPLX are assumed by ONCONTROL. 

- Partner CJR is added to the WP as participant, with a WP effort of 6.00PM. All tasks, participation and 

deliverables under the responsibility of AMS in this WP are now assumed by CJR 

- Amended WP effort of partner AMS to 0.00PM, which is removed as participant of the WP 

- Amended tasks description to consider the duration of tasks detailed in the GANTT chart of the G.A. 

(i.e. task 4.1 [M7-M17], task 4.2 [M7-M17], task 4.3 [M15-M23], task 4.4 [M15-M24]) 

 

 

WP5: 

- Partner CPLX is replaced by ONCONTROL as participant, with the same WP effort (5.00PM). All 

tasks and participation of former CPLX are assumed by ONCONTROL. 

- Partner CJR is added to the WP as lead beneficiary, with a WP effort of 18.00PM. All tasks and 

participation of AMS in the demo building in Portugal are now assumed by CJR. Milestone MS4 and 

deliverable D4.2 under the responsibility of AMS are assumed by CJR. 

- Amended text to update pilot buildings names to the amended ones (i.e. those associated to FSM, 

UNOTT and AALTO). 

- Amended WP effort of partner AMS to 18.00PM, which is removed as lead beneficiary and added as 

participant of the WP. 
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- Added duration of task 5.1 in the task description, according to the GANTT chart of the G.A. (M13-

M36). 

 

WP6: 

- Partner CPLX is replaced by ONCONTROL as participant, with the same WP effort (1.00PM) 

- Partner CJR is added to the WP as participant, with a WP effort of 1.00PM. 

- Amended WP effort of partner AMS to 12.00PM 

- Amended tasks description to consider duration of tasks from month 34 until month 46, as previously 

amended for the preparation of the G.A. signature, and according to the GANTT chart of the G.A. (i.e. 

task 6.1 [M34-M46], task 6.2 [M34-M46]) 

 

WP7: 

- Partner CPLX is replaced by ONCONTROL as participant, with the same WP effort (1.00PM) 

- Partner CJR is added to the WP as participant, with a WP effort of 2.00PM. 

- Amended WP effort of partner AMS to 2.00PM 

 

WP8: 

- Partner CJR is added to the WP as participant, with a WP effort of 2.00PM. 

- Amended WP effort of partner AMS to 6.00PM 

- Amended start month to M13, as in the proposal version and according to each task timing. 

 

WP9: 

- Partner CPLX is replaced by ONCONTROL as participant, with the same WP effort (2.00PM) 

- Partner CJR is added to the WP as participant, with a WP effort of 2.00PM. 

- Amended text to add a reference to section 2.2.2 of part B, as related with task 9.2. 

- Amended WP effort of partner AMS to 9.00PM 

Section 1.3.4: WT4 List of 

milestones 

- Milestone MS2: partner CPLX is replaced by ONCONTROL on the MS2 leading 

- Milestone MS4: partner AMS is replaced by CJR on the MS4 leading 

Section 1.3.5: WT5 Critical 

Implementation risks and 

mitigation actions 

- A critical risk related to limitations/restrictions in the project activities due to COVID-19 pandemic is 

included.  

Section 1.3.6: WT6 

Summary of project effort in 

person-months 

- Amended partner CPLX by ONCONTROL 

- Amended effort of partner AMS to 2/4/0/0/18/12/2/6/9 (for 

WP1/WP2/WP3/WP4/WP5/WP6/WP6/WP7/WP8/WP9 respectively), which sums up a total effort of 

53PM 

- Introduced effort of partner CJR: 2/4/12/5/5/1/1/0/2 (for 

WP1/WP2/WP3/WP4/WP5/WP6/WP6/WP7/WP8/WP9 respectively), which sums up a total effort of 

32PM 

Part B 

Section 1.3.2.2 

- Amended associated partners of the demo building in Portugal: partner CJR replaces AMS. 

- Amended title, description and pictures (figures 21,22 and 23) for building pilots 3 (Semi-detached 

house in Nottingham City, UK),4 (Mill houses in Valladolid, Spain) and 5 (Prefabricated apartment 

building in Finland). 

Section 1.4.2 
- Amended text to replace partner CPLX by ONCONTROL, and to update ONCONTROL expertise and 

innovation on monitoring techniques. 

Section 2.1.1 

- Amended text of impact 1 to include partner CJR and to replace CPLX by ONCONTROL as 

technology providers of the project 

- Amended text of impact 4 to replace CPLX by ONCONTROL, leading the advanced BEMS as smart 

cost saving tool after the renovation stage. 

Section 2.1.2 

- Amended text to include partner CJR and to replace CPLX by ONCONTROL as 

manufacturing/construction industries 

- Amended table 2.0.1 to replace CPLX by ONCONTROL associated to systems control, and to replace 

AMS by CJR associated to prefabricated panels 

Section 2.2.1 - Amended text to include CJR collaborating in workshops 

Section 2.2.2 
- Amended text of the key exploitation actions, to replace CPLX by ONCONTROL in systems controls, 

and AMS by CJR in prefabricated panels 

Section 3.1.1 
- Replaced CPLX by ONCONTROL as leader of Work Package 3 

- Replaced AMS by CJR as leader of Work Package 5 

Section 3.1.2  
- Amended GANTT chart to consider change of WP3 time frame (Task 3.1: from M6 to M15; Task 3.2: 

from M7 to M15; Task 3.3: from M7 to M15) 

Section 3.2.2 
- Amended text of the balance of the consortium, replacing CPLX by ONCONTROL, and including 

CJR where it corresponds.  

Section 3.3 

- Included CJR as organization with expertise on wall/roof/floor insulation, prefabrication and 

demonstration, management, policy and business development   

- Replaced CPLX by ONCONTROL as organization with expertise on Energy system control and 

management; wireless sensors; networks 

- Amended the description of expertise, knowledge, role and contribution of AMS 

- Included the description of expertise, knowledge, role and contribution of CJR and ONCONTROL 

- Amended for partner FSM to update details of the new demo building 
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Section 3.4.1 

- Amended text associated to each partner resources and expertise to include CJR and ONCONTROL 

- Amended Table 3.4b for partner AMS. Part of its budget is transferred to new partner CJR 

- Amended Table 3.4b for partner CPLX, which is replace by ONCONTROL and keeps the same 

budget. 

- Introduced Table 3.4b for new partner CJR 

- Amended text and Table 3.4b for partners FSM and UNOTT to update details of the new demo 

buildings. 

Section 4.1 

- Amended table of partner AMS, to remove its participation in some tasks, according with the 

amendment described for Part A-Section 1.3.3 

- Removed table of partner CPLX 

- Introduced table of partner ONCONTROL 

- Introduced table of partner CJR 

- Amended table for partner FSM to update details of the new demo building 

- Amended table for partners AMS, UNOTT, AALTO, CJR and PCM to update the name of task 2.4. 

- Updated key staff of partner AALTO. 

Annex 2 - ESTIMATED BUDGET FOR THE ACTION 

Annex 2 

- Amended table of budget for partner AMS to*: 

  - A. Direct personnel costs 

     a = 160,871.00 / Total b = 0.00 / No hours = 3,440.00 / Total c = 104,128.00 

  - B. Direct costs of subcontracting 

     d = 0.00 

  - [C. Direct costs of fin. support] 

     [e] = 0.00 

  - D. Other direct costs 

     f = 85,000.00 / Total g = 0.00 

  - Indirect costs 

     h = 87,500.00 

  - Total costs 

     j = 437,500.00 

  - Reimbursement rate % 

     k = 70 

  - Maximum EU contribution 

     l = 306,250.00 

  - Maximum grant amount 

     m = 306,250.00 

 

- Amended budget table for partner CPLX, which is replaced by ONCONTROL, maintaining the 

budget*: 

  - A. Direct personnel costs 

     a = 160,000.00 / Total b = 0.00 / No hours = 0.00 / Total c = 0.00 

  - B. Direct costs of subcontracting 

     d = 0.00 

  - [C. Direct costs of fin. support] 

     [e] = 0.00 

  - D. Other direct costs 

     f = 37,000.00 / Total g = 0.00 

  - Indirect costs 

     h = 49,250.00 

  - Total costs 

     j = 246,250.00 

  - Reimbursement rate % 

     k = 70 

  - Maximum EU contribution 

     l = 172,375.00 

  - Maximum grant amount 

     m = 172,375.00 

 

- Introduced budget table for partner CJR, with the budget*: 

  - A. Direct personnel costs 

     a = 167,010.00 / Total b = 0.00 / No hours = 0.00 / Total c = 0.00 

  - B. Direct costs of subcontracting 

     d = 0.00 

  - [C. Direct costs of fin. support] 

     [e] = 0.00 

  - D. Other direct costs 

     f = 87,000.00 / Total g = 0.00 

  - Indirect costs 

     h = 63,502.50.00 

  - Total costs 

     j = 317,512.50.00 

  - Reimbursement rate % 
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     k = 70 

  - Maximum EU contribution 

     l = 222,258.75 

  - Maximum grant amount 

     m = 22,258.75 

 

 

History of changes (preparation for G.A. signature) 
  Part/Page Changes 

  B/ 5  - Ethics compliance details added to project measurable objectives in Table 1.1 

 B/ 26 -Methodology is detailed for WP7. 

 B/ 31  - Explanation given on how project activities will go beyond state of art in a holistic 

manner 

- Explanation given on how project will explore further innovative applications for 

the proposed technologies 

 

 B/ 36  - Justification for cost reduction given 

 B/ 49 -Communication activities, performance indicators defined 

 

 

 B/ 50 -Without tables 3.1a, 3.1b, 3.1c 

 B/ 50-51 - Work plan structure chart modified to include WP10 – Ethics Requirements 

- Brief description of WP10 – Ethics requirements added 

 

 B/ 52-53 - Amended WP2 tasks in Gantt chart, to finish in month 15, allowing more time for 

simulation works, based on suggestion in the evaluation summary report 

-Amended WP2 tasks timings in Gantt chart, to allow more time for fabrication and 

lab testing of technologies 

- Amended WP6 tasks timings in Gantt chart, to finish at month 46 and 2 months to 

the end of project, allowing adequate time for correction measures 

-WP10 – Ethics Requirements added to Gantt chart 

- Deliverables added to Gantt chart 

 B/ 54 - Without tables 3.2a, 3.2b 

 B/ 64 - Without table 3.4a, but with table 3.4b 

 B/ 64-67 - Justifications for costs of other goods and services provided for all partners 

- Information added of the number of people that attend the meetings and description 

of consumables specified. 

 B/ 107-111 - Section 5: Ethics and Security has been added 

- Details on Wp10 have been added (description, objectives and deliverables) 

 B/ 112 - Letters of Support have been added. 
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1. Excellence 

1.1. Objectives 

Buildings represent about 40% of the EU energy consumption, and 36% of the total CO2 emissions. At present, 

about 35% of the EU's buildings are over 50 years old and almost 75% of the building stock is energy inefficient 

but only 0.4-1.2% of the building stock is renovated each year due to slow and costly renovation processes. The 

aim of this project is to demonstrate fast-track renovation (40% reduction in implementation time) of existing 

domestic buildings by integrating innovative, cost-effective, and environmentally-conscious prefabricated 

technologies. This is to reach the target of near zero energy1 through reducing heat losses through the building 

envelope and energy consumption by heating, cooling, ventilation and lighting, while increasing the share of 

renewable energy in buildings. This will be achieved through a systematic approach involving key stakeholders 

(building owners and users, manufacturers, product and services developers) in space heating, cooling, domestic 

hot water, lighting and power generation, as well as a demonstration phase in five representative buildings in 

different climates. 

A range of innovative energy efficient and cost effective technologies are to be sized with optimum performance 

to reduce installation time and maintenance requirements, and increase reliability and affordability. By extension 

this will increase accessibility for all stakeholders from product manufacturers to building owners and users, which 

will have a wider impact in energy reduction across the EU. The technologies will include bio-aerogel panels and 

their integration with phase change materials (PCM), photovoltaic (PV) vacuum glazing windows, roof and 

window heat recovery devices, solar assisted heat pumps (SAHP) and ground source heat pumps (GSHP), 

evaporative coolers, integrated solar thermal and photovoltaic systems and lighting devices. The technologies are 

to be manufactured by the industrial partners of the project consortium and demonstrated under real-life context in 

five existing buildings under three different European (Mediterenean, Atlantic and North) climates to ensure their 

excellence in operation (Portugal, UK, Greece, Spain and Finland).  

Guidelines and effective operational tools will be developed for optimising the renovation process and decision-

making and an innovative business models will also be developed involving all factors affecting the total value of 

a property including its energy performance.  

Post retrofit, technologies installed will operate to maximise energy gain from renewable sources through smart 

controls while minimising heating, cooling and ventilation losses. Socio-economic analysis will then be done to 

assess how the installed measures impact the houses and district scales with respect to energy reduction in the 

thermal and electrical energy networks as well as occupants’ satisfaction.  

The overall aim will be achieved through the following measurable objectives in Table 1.1:  

Table 1.1 Measurable objectives and verification (WP stands for Work package, D for Deliverable and M for Milestone) 

Measurable objectives Verification 

1. Establish a robust project management system to ensure that all of the milestones can be met  WP1; D1.1 to D1.5  

2. Develop computer models for dynamic simulation of energy demand of domestic buildings and for optimal 

sizing of technologies for rapid retrofitting of domestic buildings based on the requirements for a comfortable 

indoor environment, zero carbon emissions and affordability  

WP2; D2.1, D2.3 to 

D2.5; M1  

3. Develop control hardware and software for the optimum operation of technologies (technical and social 

side), which will include a range of sensors for assessing the internal / external conditions and users 

acceptance.  

WP3; D3.1 to D3.3; M2  

4. Fabricate innovative energy efficient building envelope technologies including bio-aerogel panels, PV 

vacuum glazing windows, and their integration with PCM to minimise energy losses and maximise on-site 

energy generation,  

WP4; D4.1 to D4.2, 

D4.8; M3  

5. Produce energy efficient building facilities including innovative hybrid heat pumps and ground source heat 

pumps for multiple purposes (ie underfloor heating, hot water generation and thermal storage), ventilation heat 

recovery devices, evaporative coolers and lighting  

WP4; D4.3 to D4.7  

6. Establish the performance of the technologies under controlled conditions  WP4; D4.9; M3  

 
1 EREC, RE-thinking 2050 - A 100% Renewable Energy Vision for the European Union, European Renewable Energy Council, 2010 (available 
at http://www.rethinking2050.eu). 
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7. Installation of the technologies and control systems in domestic case study buildings in order to evaluate 

their performance, operating costs, carbon saving and users acceptance.  

WP5; D5.1 to D5.4; M4  

8. Monitoring of the performance of the technologies and buildings under real-life context  WP6; D6.1; M5  

9. Develop methodology, guidelines and effective operational tools for optimising the renovation process and 

decision-making.  

WP7; D7.1 to D7.3; M6  

10. Assess the life cycle economic, social and environmental impacts of the technologies and investigate spin-

off opportunities into related market sectors  

WP8; D8.1 to D8.3; M6  

11. Develop suitable business models and exploitation routes for bringing the new technologies to the market  WP8; D8.4  

12. Disseminate the results of the project to industry, professional/government bodies, research organisations 

and general public to maximise the impacts of the technologies  

WP9; D9.1 to D9.9  

13. Ensure compliance with the 'ethics requirements' set out WP10; D10.1 to D10.4 

The project provides an opportunity for European industries to pioneer the development of a number of new 

advanced technologies. This will lead to commercial products which strengthens EU competitiveness and growth 

of SME Enterprises. The project offers new business models, market and job opportunities across a wide range of 

manufacturing/energy/construction industries in Europe/worldwide. It will deliver a sustainable environmental and 

cost-effective solution to significantly reduce energy consumption and CO2 emission from buildings. The project 

will contribute to European excellence in terms of addressing fuel poverty and improving the quality of life of its 

citizens. It will strengthen the European Union by building stronger collaboration between industry and academic 

institution with special complementary skills as well as training of young researchers. 

1.2. Relation to the work programme 

The proposed project is directly relevant to the call ‘LC-SC3-EE-1-2018-2019-2020: Decarbonisation of the EU 

building stock: innovative approaches and affordable solutions changing the market for buildings 

renovation’ in terms of its technical context. The proposal is specifically designed to meet all the requirements of 

this call, which are detailed in Table 1.2.1.  

Table 1.2. Relation to the topic requirements addressed by the call 

LC-SC3-EE-1-2018-2019-2020 

call requirements  

Measures to meet the requirements  

Specific challenge: To transform 

the market for deep renovation of 

buildings in terms of technologies, 

processes and business models. To 

make deep renovations more 

attractive to all relevant 

stakeholders, more reliable in terms 

of performance, less disruptive for 

occupants, less time-consuming, 

less energy-intensive, more 

environmentally friendly materials 

and more cost-effective. There is a 

need to demonstrate and roll out 

holistic consumer-centred solutions 

that involve the whole value chain, 

ensuring high levels of comfort and 

a high quality of the indoor 

environment.  

The technologies, processes and business models developed in Surefit are focused on existing 

residential building market. The action integrates through a set of breakthrough retrofitting 

solutions, taking into account construction and energy performances. Surefit will allow for the 

development of a systemic retrofitting strategy plan, tested, monitored and profitability analysed in 

different housing typologies and climates as real case scenarios. As a result, Surefit will enhance 

annual refurbishment rate for European domestic building renovation stock.  

Moroever, Surefit will cover the whole renovation value chain, from its design to commissioning 

and monitoring, gathering technologies and databases. On the other hand, it will interconnect the 

key stages of a retrofitting among all stakeholders within the construction value chain. It involves 

a large-scale and deep approach of the renovation process.   

Furthermore, the project involves collaboration between partners focused on a deep nZEB (nearly 

net zero energy buildings) renovation, customisable to diverse residential renovation typologies and 

oriented to all sizes of stakeholders. Thus, it allows the development of systemic retrofitting strategy 

plans, tested, monitored and profitability analysed in real multiscale studies. The project will 

optimise the matching between real-time energy consumption and energy production.  

Demonstrate solutions addressing 

building fabric and/or technical 

systems that ensure faster and more 

cost-effective deep renovations that 

result in high energy performance  

Innovative technologies will be sized with optimum performance, manufactured and demonstrated 

for heating, cooling, ventilation, hot water, lighting and power generation in building retrofit, 

including (1) Bio-aerogel panels for wall/floor insulation; (2) PV vacuum glazing windows; (3) 

heat pumps for hot water, space heating and thermal storage; 4) evaporative coolers; 5) heat 

recovery and PCM thermal storage from hot water, exhaust air and appliances; 6) daylighting/LED 

devices. All the technologies will be modular and prefabricated and will be quick and simple to 

install with minimal disruption for building occupants and ensure high levels of occupant comfort 

and indoor environmental quality as well as low risk of moisture-related problems, summer 

overheating and other harmful unintended consequences eg the risk of overheating will be mitigated 

with the whole renovation solution including evaporative cooling.  
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Include innovations in technology 

and in design and construction 

methods with low embodied energy 

and on-site works organisation, 

industrialization and lowering cost 

of energy retrofitting and taking 

into account any architectural 

constraints  

• The modular/prefabricated technologies will be installed in five buildings to evaluate their 

performance under real climatic conditions in five European countries. The technologies will 

be selected for each building according to its requirements for retrofit to nearly net zero 

energy. Monitoring systems including wireless sensors, networks, data-logging systems as 

well as RFID (radio-frequency identification) for post occupancy evaluation will be used to 

study the social and behavioural aspects.  

• End users’ energy demand information for the pre-retrofit buildings and energy saving targets 

are fed into the dynamic energy demand model;  

• Social and behavioural modelling of feedback to take account of user’s perception of 

technologies and the renovation process.  

• The models will be used to predict the energy saving figures for the post-retrofit buildings, 

analyse the payback time of the investment, life cycle energy saving and carbon reduction 

figures, by taking into account the cost values/embodied energy of the materials/components 

involved in the whole process.  

• Methodology, guidelines and effective operational tools as well as training schemes for 

relevant stakeholders (installers, end users, etc.) will be developed to ease the implementation 

of such technologies for renovation and rapid installation. 

Include innovations in business 

models and the holistic integration 

of disciplines across the value chain  

• Through the provision of a robust technological framework Surefit will enable the creation of 

attractive business opportunities for the end-users (ESCOs, Aggregators, Maintenance 

Companies and Facility Managers) in evolving and highly competitive energy services 

markets.  

• Annual/lifecycle energy saving and carbon reduction figures are taken as the energy and 

environmental measures  

• Cost payback period is used as the economic measure  

• Currently available energy analytical tool, simple cost and environmental impact tool, and 

building impact analytical tool will be used  

• A new tool will be developed to include the energy performance of a building as a factor of 

the total property value as part of a business model.  

Consider energy efficient and low 

carbon solutions to retrofit 

building-level heating and cooling 

systems and the integration of on-

site renewable energy generation 

and energy storage systems  

• In addition to the innovative technologies for envelope insulation, the solutions will include 

energy use through innovative heat pump systems and thermal storage; combination of 

renewable energy sources at building level; exploitation of heat recovery for water and air as 

well as solar heat, enabling to adapt the system to the end-user behaviour without losing 

control of the global efficiency of the system.  

• Heat pumps will be used for space heating and hot water, having in mind that in the coming 

years DHW will be the first thermal need in domestic buildings.  

Solutions should include quick and 

simple installation of components 

and systems, minimizing disruption 

for building occupants and time 

spent on site  

• The technologies will be prefabricated for rapid installation and training will be prepared and 

delivered to installers to reduce installation time by 40% and minimise disruption to building 

users.  

Proposals should include 

monitoring and displaying of real 

time energy performance and other 

relevant data and consider the ways 

in which consumers and others 

could access and make use of such 

information.  

Five demonstration sites will be considered in different climatic conditions in order to ensure that 

the technologies are as widely applicable as possible. The impact at district level will be taken into 

account when defining the overall approach and will be reflected in the selection of the 

demonstrators. Innovative solutions with a high degree of flexibility will be deployed to realise the 

full potential of building energy management system solutions. The integration of (compact) 

thermal energy storage will play a pivotal role as moving the demand from peak periods to other 

ones or yielding the full potential of renewable. The approach will be based on a methodology 

incorporating modelling, simulation, virtual reality, with the aim of identifying the optimal cost-

effective solutions. Standardisation issues to facilitate integration of system components will be 

addressed.  

Solutions should ensure high levels 

of occupant comfort and indoor 

environmental quality if possible 

based on bio-based materials, low 

risk of moisturerelated problems, 

summer overheating and other 

harmful unintended consequences, 

and should address the multiple 

benefits of energy efficiency.  

• The highly effective fabric insulation solutions including bio-based aerogel and efficient 

heating, cooling, ventilation and daylighting will ensure high levels of occupant comfort and 

indoor environmental quality.  

• Risk of moisture-related problems, summer overheating and other harmful unintended 

consequences will also be minimized with the whole renovation solution. Eg, the risk of 

overheating will be mitigated using evaporative cooling.  
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Proposals should demonstrate 

solutions that aim for large scale 

roll-out according to defined 

business models and financial 

schemes for owners  

• Financial/Business models will be developed to take account of all costs associated with 

renovation and validated against refurbishment projects recently completed in order to ensure 

the feasibility of the replication of deep energy efficiency rehabilitation of residential buildings 

in Europe.  

• Exploitation plans, outline financial arrangements and any follow-up will be developed during 

the project.  

 

1.3. Concept and approach 

1.3.1. Background 

Buildings represent about 40% of the EU energy consumption, and 36% of the total CO2 emissions. A major part 

of these is due to heating and cooling, to maintain comfortable indoor conditions. In 2012, energy consumption for 

residential space heating in the EU was 200 Mtoe 2. The EU has committed to meet 20% of all energy demand 

through the use of renewable energy sources by 2020, and a further target of 100% by 2050 is already underway 3. 

Rational use of energy and integration of renewable energy technologies can substantially reduce the conventional 

energy demand in new and existing buildings and assist the EU in meeting the climate change objectives under the 

2015 Paris Agreement.  

The European Directive on Energy Performance of Buildings aimed to improve the overall energy efficiency of 

new buildings and large existing buildings (>1,000m2) 4. The most recent update of the directive calls for cost-

optimal solutions for both new buildings and for the renovation of existing buildings 5. In the building sector, a 

recast of the European Performance of Buildings Directive (EPBD2) requires all new buildings to become nZEB 

by the end of 2020. The nZEB concept requires a high level of energy efficiency, in combination with on-site 

renewable energy use/production. Currently the inflexible, low skilled construction industry is finding it very hard 

to meet those standards in a cost-effective manner.  

Although the construction of new buildings to the energy efficiency standards in Europe is essential for reducing 

energy consumption and hence global warming, the benefits will accrue slowly because it will take several decades 

before such buildings form a significant proportion of the building stock. At present, about 35% of the EU's 

buildings are over 50 years old and almost 75% of the building stock is energy inefficient but only 0.4-1.2% of the 

building stock is renovated each year due to slow and costly renovation processes. Buildings must be created that 

people want to work in and use, while significantly reducing greenhouse gas emissions.   

The key to achieving this goal is to understand how best to manufacture, select and integrate various technologies 

from the many available, to optimise performance for different building types, climates and socio-economic 

conditions with minimum disruptance to occupants. Systemic approaches for building renovation could address 

the key challenges facing the construction industry by minimising energy use and material waste, maximising the 

energy efficiency and the use of renewable energy sources for heating, cooling, power generation and lighting, and 

fast and affordable retrofitting through the use of prefabrication.  

1.3.2. Proposed solution   

Until now, renovation of a building made use of mostly conventional technologies and commercial renewable 

products and enabled significant reduction of building energy consumption from existing levels, maximising the 

perceived comfort of the individual users. The proposed project will go beyond current practices to bring about a 

step change in renovation.  

The technologies currently available for renovation are expensive and renovation processes are time consuming 
while disturbing the occupants, making it unattractive for deep retrofit to building owners. This project will make 
use of innovative modular/prefabricated technologies to rapidly renovate a selection of domestic buildings to 
reduce energy consumption not only from the existing levels but also to meet the aspiration for near zero energy 
buildings and meet personal comfort level. The innovative technologies will include novel ventilation leakage 
reduction methods such as membrane wrapping, envelope enhancement technologies such as bio-aerogel panel, 
PCM panel, PV vacuum glazing windows and surface coatings, and energy efficient facilities including 

 
2 Energy Efficiency Trends for households in the EU, Enerdata, Bruon Lapilonne and others, 2014.  
3 EREC, RE-thinking 2050 - A 100% Renewable Energy Vision for the European Union, European Renewable Energy Council, 2010 (available 

at http://www.rethinking2050.eu).  
4 EU Directive 2002/91/EC - Energy Performance of Buildings, European Communities Official Journal, 4 January 2003.  
5 EU Directive 2010/31/EU - Energy Performance of Buildings, European Communities Official Journal, 18 June 2010.  
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lighting/LED devices, passive heating and cooling strategies, innovative heat pump systems, roof and window 
heat recovery and solar thermal/ photovoltaics. The technologies will be adapted and optimised to different 
climate conditions and cultural and comfort standards.  

Figure 1 shows a sketch of some technologies that are to be considered in renovating buildings in different EU 
member states. Some of the technologies illustrated will be suitable for specific climates and building types and 
so not all of the modules shown will be installed in a single building. The proposed project will involve the 
optimum sizing, manufacturing and demonstration of technologies for rapid renovation and performance 
monitoring in five buildings for three different climates. Key technologies for building renovation include i) bio-
aerogel for insulation and PCM for passive heating/cooling, ii) heat pumps for space and water heating and 
thermal storage; iii) evaporative cooling, iv) PV/solar collector and PV vacuum glazing for windows, v) window 
heat recovery and vi) LED and light pipes.   

 

Fig 1 Illustration of proposed technologies for building retrofit 

Many of similar technologies have been used in buildings for heating, cooling, ventilation or lighting. For example, 

heat pumps have been used for space heating. PCMs have been used as a means of heat or coolth storage, especially 

in solar heating and cooling systems, in order to compensate solar radiation fluctuations as well as energy demand 

variations. Desiccant systems have also been used for cooling/heating applications. However, they are expensive 

and time-consuming to be applied compared to conventional means of heating, cooling and lighting systems.  

This proposed project will employ the prefabricated, energy efficient and affordable technologies for rapid 

renovation of domestic buildings. The success and effectiveness of the technologies will be demonstrated through 

performance monitoring of a number of renovated buildings in several EU countries, representing different climate 

zones. The types of building retrofit will include those constructed over a range of ages representing different types 

of inefficient construction in terms of walls, roofs, glazing and energy systems. The quality of renovation will be 

assessed based on the measurements of air tightness, the indoor environment and energy savings and the survey of 

occupants’ view.   

The project will not only demonstrate innovative technologies but will also aim to improve understanding of 

material and component behaviours in the whole life cycle to produce high quality and cost competitive products 

for building renovation. This should result in delivering deep cuts in energy use and carbon emissions of at least 

60% and also achieving high levels of thermal and visual comfort at attractive costs. Rather than using individual 

components/technologies, each integrated whole building solution will be optimised to address all the aspects of 

the building that can be used to reduce the heat losses and gains through the building envelope, minimise energy 

use for fresh air supply, hot water and lighting and maximise the use of renewables in order to obtain significant 

cut of carbon emissions of existing buildings.  

The renovation technologies have been divided into two general themes – envelope enhancement and energy 

efficient facilities or services (heating, ventilation and air conditioning, i,e. HVAC, and lighting). The reduction in 

energy consumption is a major route to cutting carbon dioxide emissions as well as reducing the running costs of 

buildings, reducing reliance on imported fossil fuels and increasing the security of our energy supply, and so 
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tackling envelope losses is important.   

As heating and cooling loads are reduced, the electric energy used in operating the building increasingly dominates 

and so energy efficient and low carbon facilities including lighting and HVAC that reduce energy consumption 

will be achieved. With heating, cooling and lighting loads reduced, building services plant and machinery can be 

reduced and more efficient and low carbon and renewable technologies can be deployed.   

The envelope is the main interface between the occupants of buildings and the outside and so it is important that 

energy gains and losses with respect to heat transfer across the envelope are minimised. One of the main methods 

of improving thermal insulation both to reduce heat losses in cold climates and heat gains in hot climates is the 

installation of external or internal insulation such as bio-aerogel insulation.   

Operating facilities that provide indoor thermal and visual comfort and good air quality consume a large amount 

of energy. By reducing heat gains and losses while applying energy storage, will also decrease the energy 

consumption of artificial heating and cooling systems and low-zero carbon technologies can be employed. State of 

the art in low impact heating and cooling encompasses solar thermal heating for water and space heating in cold 

climates and evaporative/desiccant cooling in hot climates, heat pumps for space heating and hot water and 

reversed heat pumps for cooling. The most efficient method for lighting is to make use of daylight through windows 

or by means of light pipes. One of the most effective methods of reducing energy consumption and carbon 

emissions for artificial lighting is by converting from incandescent lamps and/or compact fluorescent lamps to 

LED.  

In order to make the technologies affordable for building renovation, low cost materials and manufacturing method 

will be employed such as bio-aerogel in place of expensive aerogel or vacuum insulation panels on the market for 

wall insulation.  

Besides, the technologies will be prefabricated to reduce the installation cost and time as well as life time cost.  

In summary, the proposed project will:  

• Deploy the most innovative energy efficient and cost effective prefabricated technologies for rapid 

renovation of domestic buildings with personal comfort for the end user, with reduction in primary energy 

use and carbon emissions by 60%, cost reduction by 50% and reduction of time for renovation by 40%.  

• Accelerate the market uptake of the energy efficient products for renovation.  

• Accelerate the renovation uptake of low efficient residential building stock.  

• Offer cost effective highly energy-efficient renovation practices.  

• Create best practice renovation examples for the building sector based on innovation and 

competitiveness, with benefits for the citizens and the environment.  

• Provide training to main stakaholders: installers, building owner and end users.  

• Contribute to raise the performance standards and regulations on European, national and local level, in 

the building sector.  

1.3.2.1.  Description of the proposed technologies   

The proposed innovative technologies have been simply illustrated in Figure 1. The technologies will include 

membrane wrapping, PCM panel, bio-aerogel panel, PV vacuum glazing windows, surface coatings, evaporative 

coolers, heat pumps for integration with existing heating, cooling and hot water supply, window/roof heat recovery, 

solar thermal and storage, roof-integrated PV and daylighting/LED devices. The technologies have been developed 

by the project partners but require optimal sizing for building renovation. Some of them such as PV vacuum glazing 

window, bio-aerogel, evaporative cooling, and window/roof heat recovery systems are unique to the proposed 

research.  

For example, PV vacuum glazing window is a unique solution to conventional glazing. It is a power generator and 

a thermal insulator and can convert up to 10% of the solar irradiation into electricity and reduce air conditioning 

energy consumption by up to 75%. Meanwhile, it can provide a much lower U-value for windows (1 W/m2K or 

lower).   

ENVELOPE ENHANCEMENT TECHNOLOGIES  

1) Insulating breather membrane and air tightness testing 

Ventilation losses can result in up to 50% of all heat losses in a highly insulated building and so any loss due to 

leakage will lead to greater heating/cooling requirements than designed for. Best practice guidelines suggest that air 

permeability of less than 3 m3/h/m2 should be adopted. One way to reduce the leakage is to use a membrane 
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wrapping around the building envelope. Air tightness of a building is commonly measured using a steady state 

blower door method which is time consuming and inconvenient to use.  

Proposed insulating breather membrane and pulse technique:  

An insulating breather membrane (Skytech) has been developed by Partner WINCO that creates a closed 

envelope, increases windtightness, reflects 95% of radiation and avoids thermal bridges for a better comfort in 

summer as well as during winter. The membrane will be enveloped around the building fabric in advance of 

installation of fabric cladding to minimise air leakage, ventilation losses and thermal bridging. An insulating 

breather membrane (Fig. 2) can provide air-tightness and building protection. Increased control of internal 

conditions as a consequence of integration of this system will reduce (or potentially remove) the requirement for 

active heating/cooling systems, and reduce future system maintenance costs. 

 

Fig 2 Insulating breather membrane 

The air tightness of the renovated buildings will be measured using an innovative pulse technique (Fig. 3) 

developed by UNOTT 6. In this method, a pulse generates an instant pressure rise in a building enclosure by 

releasing compressed air into the building over a short period of time from an air tank of known size and the 

pressure variations in the building and air tank are monitored and used to determine the building airtightness at 

low pressures. The pulse method has its abilities of maintaining building integrity during testing, continuous 

measurement of background pressure, realistically measuring pressure level, short test cycle and deskilled 

operation. The pulse unit incorporates touch screen control panel which allows the user to input various building 

information and change test configurations where necessary. The test results are also instantly available on the 

screen with its validity after testing. The pulse unit has been field-trialled for measuring the airtightness of a range 

of typical UK home types under various testing and environment conditions.  

 

Fig 3 Pulse unit for measuring building airtightness at low pressures 

Key innovations:  

• Partner WINCO has developed a membrane (Skytech) that creates a closed envelope, increases wind-tightness, 

reflects 95% of radiation and avoids thermal bridges for a better comfort in summer as well as during winter. 

This makes it possible to install a breather membrane and an insulating material at the same time while ensuring 

that the building remains breathable (allowing the water vapour to escape). Beside its thermal benefits and 

thanks to its high tear resistance and its high density (105 kg/m3), the membrane alone gives a 16 dB sound 

reduction.  

 
6 Cooper, E, Zheng, XF, Wood, C, Gillott, M, Tetlow, D, Riffat, S and Simon, L. 2016. Field trialling of a new airtightness tester in a range of 

UK homes. International Journal of Ventilation, 18, 1–18.  
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• Key benefits of the membrane include (a) thermal comfort during summer and winter (reflective insulation), 

(b) vapourpermeable, (c) improving wind-tightness, (d) tear resistant and (e) non-combustible.  

• The pulse technique for air tightness measurement can produce instant results. A quick pulse test before and 

after each retrofitting measures can be carried out to check the effectiveness of the measures in the whole 

building renovation process, so the need for identifying the locations of leakage pathways could potentially be 

mitigated.  

2) New bio sources aerogel as the support core for insulation panels 

High performance thermal insulation minimizes heat loss and therefore energy consumption for heating as well as 

maintaining thermal comfort in buildings during cold weather. The overall thermal insulation performance of a 

building is strongly dependent on the thermal transmittance of its wall, i.e., U-value and this should be 0.1 W/m2K 

or lower as a 'best-practice' standard. Low Uvalue walls can be achieved using a thick layer of conventional 

insulation or a thinner layer lower heat conductivity material. Most 'thick' insulators (e.g., straw bale) are made 

from natural, sustainable materials, while the 'thin' insulators (e.g., aerogel) are manmade. Although an insulator 

using aerogel has a very low U-value, common silica aerogels are produced using relatively expensive, non-

sustainable chemical processes. In addition, silica aerogel generates hydrophobic dust when handled. This can 

cause drying and irritation of the skin, eyes, and mucous membranes. To avoid drawbacks of traditional aerogels 

including environment pollution during the preparation process as well as degradation period after disposal, 

biomass ingredients are being introduced into aerogel insulation materials.   

 

Fig 4 Bio aerogel materials in macro morphology 

Biomass-derived aerogels are formulated from natural ingredients, so they have an excellent eco-friendly 

biodegradable feature. New biomass-derived aerogel insulation materials are a viable, sustainable and cost-

effective alternative and the use of materials such as waste' starch, straws, grass, leaves, etc. and can be recycled. 

This could be in stand-alone layer of microporous starch-derived material, for building refurbishment. Biomass-

derived aerogels (or simply called biomass aerogels) can be divided into three categories according to ingredients: 

polysaccharide aerogels, protein aerogels and lignin aerogels7. Among them, some bio-polymers are chosen as the 

raw materials to prepare the biomass aerogels with the freeze-drying method, due to its desired biodegradability, 

gelling capacity and specific microstructure. An appropriate combination of different polymers could contribute to 

significant improvements in material properties.    

Proposed biomass-derived aerogels: UNOTT have developed konjac glucomannan (KGM)/starch-based 

aerogels8 with natural raw materials from the waste of agriculture such as wheat straw and the environmental-

friendly preparation method (freeze-drying) presenting good thermal insulation and mechanical properties. With 

the addition of wheat straw, aerogel pores were changed from polygons into irregular, big into small shape because 

of their multi-cavities structure impacting the thermal insulation property of KGM/starch-based aerogels. Smaller 

and complex pores of KGM/starch-based aerogels are preferred in the application of building insulation in order to 

achieve lower thermal conductivity – 0.046 W/mK achieved so far. The main goal and advantage of the 

KGM/starch-based aerogels are the biodegradable performance after being disposed which will not increase the 

burden on the environment.  

Key innovations/advantages of new bio aerogel materials (Fig. 4 and Fig. 5):  

• Made from agriculture waste (e.g., straws), grass, leaves, etc. and can be recycled  

 
7 Smirnova, I., & Gurikov, P. (2018). Aerogel production: Current status, research directions, and future opportunities. The Journal of 

Supercritical Fluids, 134, 228-233.  
8 Wang, Y., Wu, K., Xiao, M., Riffat, S. B., Su, Y., & Jiang, F. (2018). Thermal conductivity, structure and mechanical properties of konjac 

glucomannan/starch based aerogel strengthened by wheat straw. Carbohydr Polym, 197, 284-291.  
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• K-value: Target 0.02 W/mK (1/2 of that for the best conventional insulation materials)  

• Wide applications including car filters, buildings/HVAC filters, air quality masks  

• Estimated cost around €50 per m3 but could be lower depending on scale of manufacturing.  

 

Fig 5 SEM images of bio aerogel materials 

 

3) Photovoltaic Vacuum Glazing Window (PV VG) 

Windows are vital parts of a building. However, windows are one of the major causes of energy consumption in 

buildings. In winter, excessive heat loss results in increased energy consumption and carbon emissions and in the 

summer, excessive solar gain increases energy consumption from air-conditioning systems and can cause 

discomfort because of direct solar gain. In today’s market, glazing that contains embedded structures has been 

developed so that light and heat can be selectively admitted to provide the required illumination and heat transfer. 

Heat will be transmitted and stored so that very little additional heating or cooling is required. The typical glazing 

type can be categorised as single, and double glazing, with and without low-e coating, and the average U-value 

ranged between approximately 2~5 W/m2K depending on the type of glazing. In comparison to single glazing, 

vacuum glazing, which is commercially available since 1998, has thermal transmittance or U-value almost 60%-

80% less than the conventional double and single glazed window respectively.  

The proposed innovative PV-VG: In this proposed project, an innovative thin film photovoltaic glazing with 

vacuum insulated layer called PV-VG (PhotoVoltaic Vacuum Glazing) will be fabricated and integrated into the 

building. There are two different designs of PV-VG that will be explored in this project.  Figure 6 shows the 

schematic diagram of the PV-VG designs. The PV-VG comprises of three main components - the self-cleaning 

coated glass, a vacuum layer and a thin film PV glass with additional glass cover. The thin film PV glass has a 

similar thermal resistance to that for a single glass pane. The integration of thin film PV glass into a building 

envelope (BIPV) is usually carried out using a double gazed configuration. However, such an arrangement has a 

thickness of approximately 30 mm and a U-value of approximately 2.5 W/m2K. The proposed PV-VG is much 

thinner and has a much lower U-value. Moreover, designs for additional functions such as shading devices will be 

explored using eg a solar reflective coating behind a PV layer in order to apply the technology more widely such as 

buildings in Mediterranean countries.  

 

Fig 6. Schematics of PV-VG design. Left: 4 glass layers; Right: 3 glass layers 
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Key innovations of PV-VG technology:  

i. A vacuum layer is very effective at minimising conduction and convection heat losses. Therefore, the PV-VG 

not only can produce power but has high insulation properties. The U-value is five or more times lower than 

that for a single thin film PV glass.  

ii. No need for an inert gas such as Argon and Krypton between the glass sheets, which is challenging to ensure 

the stability and the airtightness.  

iii. Slim configuration and light-weight. The vacuum gap between the two panes can be reduced to as lows as 0.3 

mm. As a result, the overall thickness can reach as low as 11 mm with the central U-value of 1.0 W/m2K.  

iv. In one of the PV-VG prototypes, the support pillars are made from aerogel materials that have high insulating 

properties and compressive strength, and hence reducing the overall conductive heat transfer through the 

support pillars.   

v. The use of self-cleaning coating allows the dirt on the glass removed naturally by raindrop or water and hence 

increase the effectiveness of power generation, light transmission and view out.  

vi. Use of non-evaporable chemical getter to improve the vacuum level in PV-VG.  

vii. When integrated into a community of residential buildings, electricity generated from these windows could be 

distributed between houses with varying load requirements, reducing dependence on grid-based energy; thus 

decreasing dependence on fossil-based energy.  

 

 4) Surface coating: natural coating materials for envelope  

There are several barriers for building retrofitting with regard to external wall insulation.  It is not applicable in 

many properties, for example, where the façade has to be retained or where the property forms part of a bigger 

building (e.g. multiple apartments). In addition, installation sensitive in conservation areas requires planning 

permissions. The high performance, cost effective natural coating materials have been developed that look like real 

stone, bricks, slate, terracotta, etc.  The coating comprises 70% natural stone (crushed Portland and lime-stones) 

along with Portland cement and mineral-based additives. It is totally inert, with a wide range of exterior and interior 

applications. The coating material will be used for proposed prefabricated modules using standard manufacturing 

processes. Examples of prefabricated module with natural coating materials are given in Fig. 7. The proposed 

coating techniques will allow wider acceptance of prefabricated modules for building renovation.  

 

Fig 7 Applications of natural coating materials 

  

FACILITIES 

By reducing heat gains and losses and using an energy efficient envelope, the need for HVAC equipment can be 

significantly reduced. Most countries in Europe experience seasonal variations in climate such that in northern 

Europe, heating in winter dominates energy consumption whilst in southern Europe cooling in summer dominates. 

With annual solar irradiation varying from around 1000kWh/m2 in northern Europe to 2000kWh/m2 in southern 

Europe, much of the energy needed could be supplied by solar resources directly or indirectly through the use of 

heat pumps and energy storage.  

 

1) Direct Expansion Solar Assisted Heat Pump (DX SAHP) 

Heat pumps have been developed and used in buildings mainly for heating so far. A solar-assisted heat pump 

combines solarair collector with heat pump technology. Such a heat pump including direct expansion type (Fig. 8) 

has been developed by the project partner (UNOTT) and will be used for retrofit in domestic buildings to provide 

heating and/or cooling and hot water for buildings. The compact heat pump can utilise ambient air as the heat 

source (or other heat sources such as heat from exhaust air and IT) or could be combined with photovoltaic (PV) 

panels in order to extract solar energy from the back of panels. The cooling of the PV panel will enhance its 

efficiency.   
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Fig 8 Schematic diagram of the DXSAHP System 

The key innovations are summarised as follows:   

i. Combination of the heat pump and solar energy is a mutual beneficial way of enhancing the coefficient of 

performance of the heat pump and solar collector efficiency (see Fig. 8).  

ii. The heat pump COP can be elevated to the great extent on the temperature of the evaporator. The solar collector 

loop enables to boost the heat source temperature of the heat pump, thereby improving the annual and seasonal 

performance of the heat pump.   

iii. The evaporator/solar collector panel for the DX heat pump has been designed to achieve a high efficiency as 

a result of using multi-channels so that the refrigerant liquid can travel through, resulting in greater traveling 

time.  This allows the liquid to gain more heat from solar energy and ambient air. Therefore, DX-SAHPs 

combine two processes (absorbing solar energy and vaporize refrigerant) in only one unit.  

2) Innovative ground source heat pump using thermal pipes (TP GSHP) 

An innovative “thermal pipe” (TP) has been developed by UNOTT. It can be driven into the ground using a hand-

held piler and act as a heat source/sink for a heat pump.  In comparison to conventional ground coil heat exchangers. 

The TP provides significant advantages, notably low cost, and easy installation (Fig. 9) especially in locations 

inaccessible to drilling machines. The TP can either be a solid rod or a “hybrid” tube containing a liquid such as 

propylene glycol/water. Heat transfer from the TP to the heat pump is achieved via a glycol circuit that includes a 

heat exchanger on the top of the TP.  

Key features are as follows:  

(1) Innovative thermal pipes driven vertically into the ground to a depth of 5-10 m (see Fig 9): The pipes 

proposed for this project are low-cost sealed pipes made of materials such as copper or steel filled with a working 

fluid such as water, glycol/water or an organic fluids ethanol and Hydro-Fluoro-Olefin (HFO).    

(2) Installation using an economic portable piling machine (See Fig. 9): The thermal pipes can be easily and 

economically installed using a portable petrol-hydraulic hand piling tool in less than 10 minutes, already proven 

feasible by UNOTT.  By avoiding expensive, large drilling rigs required for conventional borehole, the use of 

portable piling machines allows pipes to be installed on otherwise inaccessible sites. Hence, the technology is well 

suited for retrofit applications of homes. 

 

Fig 9 Thermal pipe heat pump system (left), low cost piling unit (right) 
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(3) Thermally conductive micro particulate materials to enhance soil thermal conductivity around the pipes 

(See Fig. 10): The micro conductive materials used will include, but will not be limited to, carbon/graphite which 

are natural particles that are environmentally benign. There is increasing use of graphite particles in industry and 

research for thermal management of composite materials. Other than graphite particles, the use of biochar to 

enhance soil heat transfer will also be explored 

  

Fig 10 Heat conducting network of particles 

Key Innovations:  

The project is clearly innovative and timely. A literature review/patent search (Google patent search, Web of 

Science, Espacenet, Uspto.gov) produced no relevant prior art.  A patent application (GB1521627.8) for the 

innovative thermal pipe heat exchanger integrated with GSHP has been filed by UNOTT. The key innovation of 

the proposed project are as follows:  

• Easy to install.  The fundamental barrier to wider adoption of existing GSHPs for retrofit is the area 

required for ground coils and the high cost of their installation. The area required can be reduced by deep-

well systems, but these are also expensive. Heavy machinery is required to install ground coils which may 

not be practical on sites with restricted access, especially existing residential housing. The proposed thermal 

pipe design is novel and immediately solves the conventional GSHP high cost problem. It avoids expensive, 

large drilling rigs required for conventional.  

• Increased soil thermal conductivity. Existing studies have shown that ground heat exchanger (GHE) 

have serious limitations imposed upon them when installed in soils having low thermal conductivity and 

diffusivity. Researchers have attempted to address the issues with thermally enhanced grouting, in providing 

improved thermal contact between the pipe loop and the ground. However, such design is restricted to 

application immediately within the borehole area. As the soil still imposes a significant resistance to heat 

transfer outside the grouted area, the overall effect of grouting on improving heat transfer is limited. In this 

project, the injection of high thermal conductivity particles into the ground around the pipes will increase 

the thermal conductivity of soils. Heat from the surrounding soil to the GHE will be absorbed and transported 

through either thermally conductive networks in the air volume or nanofluid in the water volume that will 

be formed by injecting or diffusing benign micro conductive materials into the soil in the vicinity of GHE.   

• It creates a new commercial opportunity for EU industry addressing fuel poverty by making space 

heating/cooling cheaper.  

 3) Evaporative Psychometric Energy Core (PEC) cooling  

Air-conditioning systems consume substantial amounts of energy with an accompanied peak demands on the 

electricity supply infrastructure contributing to a large proportion of carbon dioxide emissions9. Evaporative cooling 

is a highly energy efficient alternative where applicable. Dew point cooling could decrease the air temperature close 

to the dew point without moisture increase, so it maximises the cooling capability of the dry air, but most of the 

dew point cooling heat exchanger is complicated and not easy to make and also costly and not suitable for large 

airflow.   

Proposed innovative PEC: Fig. 11 shows the basic structure of this novel dew point core for the proposed 

evaporative cooling system developed by UNOTT (UK Patent, Air conditioning, WO 2010/034994). This novel 

dew point core takes the same structure of the evaporative cooling pad structure. It has both advantages of the 

evaporative cooling pad, and dew point cooling, but without the drawbacks described above. Two core techniques 

are included in the novel cores, namely special corrugated plates for dew point cooling, and special sealing 

technology for the sealing. The core could be easily to be enlarged to treat large airflow without increase in pressure 

drop. The initial development of PEC prototype has already been carried out by partners. 

 
9 Elzaidabi, A., Omer, S., & Riffat, S. (2010). A novel combined wind catcher psychometric energy core indirect evaporative cooling system. 
International Journal of Low-Carbon Technologies, 5(2), 101-104.  



[894511] [Surefit] – Part B Page 19 of 120  

 

Fig 11 Cooling units:PEC indirect cooler (left), PEC core (middle) and fibre cooler (right) 

The key innovations are summarized as follows:   

i.The proposed novel evaporative cooling system uses fibres that is cost effective and energy efficient. 

ii.The cooler utilises membrane fibre bundles each with 1000 hollow fibres. The developed evaporative cooler 

configuration allows cross-flow heat and mass exchange between hot air flow in the duct and water flow in 

thehollow fibres, attaining a high COP of about 12.   

iii.Indirect evaporative cooling enables the ambient air to be cooled without increasing its relative humidity 

considerably.   

iv.The PEC is made of pad structures (e.g. polymer/wick) that absorb and hold moisture and gives maximum 

surface area for air and water contact. The wick is separated by thin plastic sheets and impregnated with 

unique ingredients and additives to achieve a high performance and structural strength. The PEC Pads are 

also treated with anti-rot chemical, which helps to prevent algae, bacteria or fungus10.  

v.The performance of such a system depends on the type and performance of the heat exchanger. To obtain a 

highly efficient indirect evaporative cooling system, a highly effective heat exchanger should be used. A 

newly developed air cooling unit comprising a psychometric energy core (PEC) could decrease the air 

temperature close to the dew point without moisture increase, so it maximises the cooling capability of the 

dry air.   

4) Window Heat Recovery Unit (WHR)  

The conventional mechanical heat recovery system is unattractive for a single-house application or for building 

retrofit purposes due to its bulky and large size. Existing space heating systems can improve the occupants’ comfort 

and heating fuel efficiency. However, tenants tend to open windows to reach their desired temperature, resulting in 

greater space heat loss and increased heating fuel usage11,12. Even though the temperature inside the room is optimal, 

householders still need to ventilate the room for fresh air. Balancing the air exchange of the room can alleviate 

damage due to moisture as well. Cold ventilation air can cause shrinkage cracks in wood and drywall surfaces slow 

drying of wetted surfaces, condensation on windows, and growth of mould and mildew.  

The proposed innovative WHR: A typical house fitted with the room heat recovery system alone will reduce its 

annual energy bill by 20%.  Small heat recovery and air filtering units can be installed on window frame (see Fig. 

12). The initial development work of an innovative room heat recovery/ventilation for window frame system has 

been carried out by the partners. The system uses heat normally lost from the room to bring in and preheat fresh air 

and save energy.   

The key innovations are as follows:   

i. Low cost and high energy efficiency. The room heat recovery unit can recover 70% of the heat needed to make 

outside air comfortable on its way in the room. The heat recovery uses electronically controlled miniature fans 

to regulate the airflow in and out reducing energy consumption and ensures optimal ventilation13.   

ii. Improve indoor air quality while reducing energy consumption: The window heat recovery unit is ideal for 

existing buildings and suits new build construction as well. The heat recovery unit can be self-powered using 

direct current electricity from PV and with minimum wiring. The unit can improve indoor air quality while 

enhance quality of life,  

iii. Provides optimal ventilation at minimum heat loss,  

iv. Provides smart heat recovery in a more natural way than conventional MHRV, reduce running costs, and high 

performance.   

 
10 Allouhi, Amine, et al. Solar driven cooling systems: An updated review. Renewable and Sustainable Energy Reviews, 2015, 44: 159-181.  
11 Caleffi Hydronic Solutions (2012). Hydronic Fundamentals. idronics Journal of Design Innovation for Hydronic Professionals. Issue 12, 
January 2013. 12 Deutsche Bank (2012). The Benefits of Energy Efficiency in Multifamily Affordable Housing.  
 12 Deutsche Bank (2012). The Benefits of Energy Efficiency in Multifamily Affordable Housing. 
13 Mardiana-idayu, A.; Riffat, S. B. Review on heat recovery technologies for building applications. Renewable and Sustainable Energy 

Reviews, 2012, 16.2: 1241-1255.  
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Fig 12 3D view of window integrated system (a), heat recovery unit -integrated to window frame (b), and heat recovery 

prototype (c) 

5) Thermal energy storage - Phase change materials  

Phase change materials (PCMs) melt and freeze at a constant temperature and absorb or release latent heat in the 

process. Incorporating a PCM around the operating temperature into a building block or panel can increase the 

energy storage density of the material. Alternatively, a PCM incorporated into insulation reduces the transfer of 

heat to or from a temperature controlled space. The PCMs are thus capable of smoothing temperature swings and 

ensuring minimal temperature variation about a set value. PCMs can be used passively in a building element such 

as plasterboard or ceiling tiles, or actively as part of a ventilation system. PCMs can have a single phase transition 

temperature, a range of temperatures or can have phase change induced chemically, electrically or acoustically. 

This could allow buildings to store and release heat in a controlled manner in response to outside conditions or 

internal requirements.   

 

Fig 13 PCM ceiling tile panel 

Proposed innovative PCM panel: UNOTT has filed a patent for innovative PCM panels blister (GB Patent 

Application No. 1118434.8), which can be adopted as an energy saving retrofit technology for a building. The 

estimated annual energy savings would be 18%. A ceiling tile panel incorporating PCM blisters is developed by 

UNOTT using different types of PCMs (Fig. 13), such as paraffin, salt hydrate and MPCM. The blister structure 

contributes to enhanced heat transfer with higher heat transfer area in contact with the air flow. Incorporating 

PCMs into blister packs enables conductive particles to be added, provides an effective barrier to leaching and 

enables PCMs to be designed to have varying freezing/melting points, and therefore adaptable to changes in 

environmental conditions and user needs. Fig. 14 show the effect of the PCM on the indoor air temperature.  

 

Fig 14 Effect of PCM blister on indoor air temperature 

A major advantage of the innovative PCM panel is that the panel can be cut into any practical size on site for rapid 

building retrofitting.  

6) Light technologies  

Natural daylighting is essential for comfort, health and productivity in an intelligent building.  Electric lighting is 

also one of the largest consumers of electricity in buildings. Modern compact fluorescent lighting reduced energy 

consumption by about 70% compared to a standard incandescent lamp, and LED can improve this further more by 

at least 50%. Further energy savings of up to 70% may be gained by the use of the daylighting. UNOTT has 

conducted considerably amount of work on light pipes not only for daylighting but also for natural ventilation and 
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heat recovery 14. To make full use of daylight, semi-transparent PV windows will be designed to provide a good 

amount of daylighting. New daylight (eg light pipe) technologies (provided by KOST) will be used to enhance 

daylight and also reduce the need for electric light and air conditioning. Substantial  reductions in energy costs for 

both cooling and lighting naturally resulting from the use of proposed systems in moderate climates.  

Figure 15 shows a schematic structure of a daylight system. Outside is warm site under double radiation level 

through Retromirror. In middle, it is the daylight blinds to protect from radiative heat and reduce the conduction. 

Inside is cold site and protected from solar radiation. The system enables daylight to be redirected up to 6 m into 

the depth of the room and simultaneously the direct sun completely retro-reflected. 

 

Fig 15 Schematic structure of daylight system 

7) Prefabricated PCM Solar Façade System  

The proposed prefabricated PCM heating and cooling system, using normal glass (options: PV glass or transpired 

air collector for no window wall). Heating or cooling configurations can be applied, according to building indoor 

requirements. Figure 16 shows the heating configuration (heating season) and Figure 17 illustrates a 3D view of 

the prefabricated PCM system on the wall with window.   

The fibres are attached to the absorber plate. The amount of heat collected by the plate depends on the angle of the 

sun. In summer, when the sun is high in the sky, less radiant energy is absorbed by the capillaries, and so heat gains 

are greatly reduced. In the winter, the low sun angle leads to the maximum amount of sunshine being transmitted 

to the absorbent plate, ensuring that most heat is collected. The fibre also acts as insulation, reducing collector 

plate heat losses to the outside air. A wall/insulation integrates a PCM heat storage layer, and separates two air 

gaps or channels: channel 1, between collector panel and wall, and channel 2, between wall and inner partition. 

This novel façade system can provide space heating/heat recovery ventilation in winter and space cooling in 

summer.  

In winter, during day time the outdoor fresh air goes through channel/cavity 1 and is heated by the collector panel. 

The hot air then goes into channel 2 and extra heat in the hot air is stored in the PCM, which is thermally charged. 

The warm air then goes into the room to provide space heating. The heat stored in the PCMs is used for space 

heating at night, while the PCMs are thermally discharged. Then, the collector panel no longer collects heat, and 

the air from outdoors will receive the heat stored in the PCM layer, being warmed up to provide space heating. A 

heat exchanger may be employed to recover heat from the indoor warm stale air to the incoming fresh air.  

In summer, the PCMs can be used to provide cooling to the room during day time, while they are thermally charged. 

During night time, the outdoor cold air passes through channel 2 and removes energy stored in the PCMs, which 

are thermally discharged. During day time, the indoor warm air passes through channel 2 and is cooled, returning 

to the room and providing space cooling. As the collector panel collects less heat in summer, and there is an air 

gap and a wall/insulation layer between the collector panel and the PCM layer, the PCMs can be kept cool and are 

not affected by the solar heat.   

In order to implement the flow configurations in Figure 16, fans and dampers will be used. The use of low-power 

fans in channel 2 and eventually indoors will also lead to higher heating and cooling system efficiencies. Fans may 

be operated through electricity coming from PV cells and storage batteries, thus accomplishing an all-solar driven 

system. The PV cells can be placed in the collector panel (as in BIPV systems), transforming the solar thermal 

collector into a thermal-PV collector. Innovative daylighting devices developed by KOST will be incorporated as 

part of the PCM prefabricated façade.  

 
14 UNOTT, Use of natural lighting and ventilation to deliver energy savings and commercial benefits, UK REF1014 Impact Case Study, 

https://impact.ref.ac.uk/CaseStudies/CaseStudy.aspx?Id=31062.  
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Fig 16 Schematic representation of the prefabricated PCM system, operating in heating season 

  

8) New prefabricated façade and solar roof system  

The proposed project aims to reduce the retrofit time by 30%. Innovative prefabricated panels will be used to speed 

up the retrofit process. Figure 18 show an example of retrofit of a 1960 house with prefabricated modular panels 

made in the factory. A new bio-aerogel panel with low thermal conductivity combined with Tru-stone coating 

material is used.    A prefabricated solar roof is featuring a most reliable roof-integrated mounting solution, which 

is extremely easy to  install and has proven its worth for over ten years on the market. The roof with its integrated 

solar installation can be made in factory and then delivered the fully prefabricated solar roof to the site where it 

was installed in one piece, especially in renovating old buildings. A solar array is built into the roof instead of 

cloaking the roof in tiles. It is visually appealing, saves the homeowner money on roofing materials and generates 

clean power. The system is mounted directly onto the roof’s thermal insulation layer, and consists of durable sheets 

that are secured to the roof battens like roofing tiles. These plastic sheets overlap like tiles, thus ensuring no water 

ingress. The solar modules are then mounted onto the sheets. Thanks to adjustable module clamps, almost all 

commercially available framed and frameless photovoltaic modules can be integrated into the roof. This system is 

suitable for roofs with a pitch of 15° to 60°. The ability to adjust the height of the mounting brackets allows the 

solar installation to be inserted harmoniously into the roof. 

 

Fig 17 Prefabricated PCM solar façade applications 



[894511] [Surefit] – Part B Page 23 of 120  

 

Fig 18 Prefabricated façade cladding panels before and after renovation of a 1960s house 

1.3.2.2.  Proposed buildings for retrofitting   

The success and effectiveness of the technologies will be demonstrated through performance monitoring of five 

buildings in five EU countries. Buildings selected will be reprehensive in a district and will represent different 

types of inefficient construction in terms of energy demand, wall/roof construction, glazing and floor insulation, 

building airtightness and heating/cooling and ventilation systems. The choice of technologies depends on the 

building type/u-values/age/energy usage, locations and cultural preferences of users. Many buildings, especially 

in Northern and Central European countries, have higher heating loads than cooling loads, due to colder climates. 

Technologies for insulation and heating can be applied. By contrast, in Southern Europe, many buildings have 

higher cooling needs and so technologies such as evaporative/desiccant cooling can be also applied.  

(1) Social house in Mafra Municipality, Portugal (ISQ, CJR)  

The building shown in Fig. 19 was constructed in 1970 and has two floors with a total area of 130 m². It is located 

in Carvoeira (Mafra Municipality). The façade was built with stone and two layers of plaster. The windows are 

single glazed with a wood frame. Due to the poor insulation the house has a number of water infiltrations and damp 

or high humidity. The house is naturally ventilated but the ventilation design was clearly not adequate for good air 

quality. The house is heated with a 2 kW electric radiator in winter.  

Possible technologies for renovation:   

• Insulating breather membrane for air tightness: aim to reduce permeability to 1.5 m3/hr/m2  

• Bio-aerogel + PCM panels for external wall insulation and floor insulation. Reduce Uvalue to 0.15W/m2K  

• PV vacuum glazing windows. Reduce U-value, T-solar and L-solar to 0.7W/m2K, 0.55 and 0.7, respectively  

• PV roof for power generation and solar collectors for hot water  

• Evaporative cooling  

• Heat pump for space and water heating as well as cooling 

• Controls for heating, cooling, ventilation and lighting  

 

Fig 19 Social house, Portugal 

(2) Small apartment building in Greece (AMS)  

This small apartment building was built in 1981 and located in the city of Peristeri, Attica. The orientation of the 

two main facades is north-south (Fig. 20). The building is attached with two other buildings on the east and west 

sides. The building is approximately 8m long and 15m wide. It accommodates two small spaces on the ground 

floor of 45m2 and 25m2 that used to be shops, one family apartment (4 persons) of approximately 100m2 on the 

first floor and another apartment (2 persons) of approximately 100m2 on the second floor. Each apartment has a 
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living room, three bedrooms, kitchen and bathroom. The building is constructed with concrete pillars and the walls 

are made of bricks of six hollows and dimensions of 19x9x6cm, using an installation of single brick - polystyrene 

layer - single brick that offers thermal insulation. The roof has 8cm coating of cement mortar for waterproofing 

that also offers a kind of thermal insulation. The north and south facades of each floor are equals, approximately 

8m long and around 3m high. The building has single glazed aluminium frame windows. These sliding sash 

windows are of 8mm single glass. Apart from the sliding sash external blinds, each of the two floors has also 

awnings attached to exterior wall of the building. Heating is supplied through diesel boiler and there is a cooling 

system provided by air conditioners: one in the one space on the ground floor, three in the first floor (8btu, 8btu 

and 24btu) and the same in the apartment of the second floor. Hot water is supplied by low pressure water system 

from a triple-energy boiler that is flexible to work also with a solar collector and electricity. 

 

Fig 20 Apartment building in Greece 

Possible technologies for renovation:   

• Insulating breather membrane for air tightness   

• Bio-aerogel + PCM panels for external wall insulation and floor insulation  

• PV vacuum glazing windows  

• PV roof for power generation    

• Evaporative cooling  

• Heat pump for space and water heating as well as cooling  

• Controls for heating, cooling, ventilation and lighting  

 

(3) Semi-detached house in Nottingham City, UK (UNOTT)  

This 3 beds freehold semi-detached house is located at Nottingham, UK, with the outlook shown in Figure 21. The 

house has a total 92sqrm which is constructed in 1948, with 3 bedrooms, 2 bathrooms, 2 reception rooms. 

According to the UK government EPC evaluation, this house is assessed as band D (score:56) and the current 

primary energy consumption use for only lighting, heating and hot water is estimated as 306 kWh/m^2 per year, 

with bill estimated for £1034 per year. Moreover, based on this assessment, the house currently produces 

approximately 5.5 tonnes of carbon emission every year. The floor plan layout is illustrated in Figure 2. The house 

is built with solid brick external wall without any insulation, with no insulated pitched roof and 100mm insulated 

loft. The ground floor is all solid with no insulation. All the windows are fully renovated with double glazing in 

2012. The house uses boilers and radiators as the main heating system to provide both space heating and hot water, 

which is powered by natural gas. The room radiators can be controlled with room thermostat and TRVs. And low 

energy lighting is fixed in each room. The NG8 district is mainly owned by local people of Nottingham with three 

quarters of houses are owned by the owners, and only one quarter of houses are privately or socially rented houses.    

Possible technologies for renovation:  

• Install insulating breather membrane around building fabric before installation of external insulation  

• Install bio-aerogel panel for external wall insulation and floor insulation.   

• Surface coating of the exterior of external insulation  

• Install PCM panels internally to reduce the temperature swing and heating requirement  

• Install PV vacuum glazing windows.   

• Install a heat pump for heating and heat recovery and/or using window heat recovery device and/or thermal 

storage  

• Install roof solar collectors and PV  
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• Controls for heating, ventilation and lighting  

 

Fig 21 Semi-detached house, UK 

(4) Mill houses in Valladolid, Spain. (FSM)  

These mill houses are located in San Pedro Regalado neighborhood in Valladolid (Spain). The houses were 

constructed in the 50s of last century and are based on the use of walls and load-bearing partitions, on which rest 

some vaults made of simple hollow bricks. Each house consist of a ground floor, first floor, basement and patio at 

the back of the plot. The plots have approximately from 60 m2. The current state differs slightly between each of 

the houses, although all of them share the need for reform to adapt their old structures to the requirements of current 

comfort, isolation, energy efficiency and improvement in CO2 emissions. 3 single homes are considered for 

renovation 96, 97 and 97 m2 of living area (accounting for a total 290m2 renovation), with a northeast-southwast 

orientation. Windows vary from single glazed (4mm thick) with aluminium frame to double glazed (4+6+4 thick) 

with P.V.C frame, depending on each house. There is no thermal insulation. Heating is supplied mainly through 

diesel boiler with panel emitters/radiators, and individual electric radiators, depending on the house. There is no 

cooling system. Hot water is supplied by low pressure water system from the same diesel boiler or from an electric 

water heater. The U-value is 2 W/m2K for walls and 5.8 W/m2K for windows, approximately. Energy usage:  G 

(Energy Certification of Existing Buildings). 

Possible technologies for renovation:  

• Insulating breather membrane for air tightness   

• Bio-aerogel panel for external wall insulation and floor insulation  

• PV vacuum glazing for windows  

• PCM panels  

• Heat pump for heating, cooling and energy recovery 

• Evaporative cooler 

• Roof integrated PV and solar collectors  

• Controls for heating, cooling, ventilation and lighting  

 

 

Fig 22 Mill houses in Valladolid, Spain 

(5) Prefabricated house in Finland (AALTO)  

The prefabricated apartment building (Figure 23) is ready for testing sustainable building technologies in a real 

environment with real Finnish outdoor climate and real behaviour of inhabitants. The building is located in the city 

of Helsinki. It was built in 1969 using concrete elements with standard insulation but modernized high efficiency 

windows. The floor area is 3900 m2. The building is heated with a municipal district heating system. The primary 
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energy consumption of the building is 200 kWh/m2, giving it an energy efficiency class F (on a scale from A to G). 

The district heating system can be partly or completely replaced using exhaust air or ground-source heat pumps, as 

is the current trend in Finland. The house has mechanical exhaust ventilation with no heat recovery. This could be 

complemented with heat pumps or replaced with a balanced mechanical exhaust ventilation system for better 

thermal comfort.  

Possible technologies for renovation:  

• Insulating breather membrane for air tightness   

• Install bio-aerogel panel wall insulation and floor insulation.  

• Install PCM panels internally to reduce the temperature swing and heating requirement  

• Install a heat pumps for ventilation and sewage heat recovery 

• Install ground-source heat pumps with free cooling and waste heat storage options 

• Install roof solar collectors o solar electric panels 

• Controls for heating, ventilation and lighting.  

 

Fig 23 Prefabricated house in Finland 

1.3.3. Technology-readiness levels  

The proposed project will produce innovative technologies based on proven concepts and ideas while 

simultaneously making use of some existing technologies such as insulating breather membrane wrapping. The 

technology readiness levels of the key technologies are indicated in the following table - the technologies start at 

TRL 6 or higher:  

Table 1.3 Technology readiness levels of the key technologies 

Technology  TRL3  TRL4  TRL5  TRL6  TRL7  TRL8  TRL9  

Membrane wrapping           2020  2024  2025  

Bio-aerogel panel         2020    2024  2025  

PV vacuum glazing windows        2020    2024  2025  

Surface coating          2020  2024  2025  

Integrated heat pumps         2020    2024  2025  

Window heat recovery         2020    2024  2025  

Evaporative cooler        2020    2024  2025  

PCM and PV based product          2020  2024  2025  

Lighting devices          2020  2024  2025  

Extensive research and development work on bio-sources aerogel has been carried out under a major EU HERB 

project and Marie Curie Fellowship. The work has led to installation and testing of bio-source aerogel panels in 

different buildings in Europe. A small manufacturing plant has been developed for manufacturing this material15,16.  

Research on PV vacuum glazing has been carried out by the applicants over the past few years. The work is funded 

 
15 TETLOW, D., DE SIMON, L., LIEW, S.Y., HEWAKANDAMBY, B., MACK, D., THIELEMANS, W., RIFFAT, S.B., Cellulosic-crystals as a 
fumed-silica substitute in vacuum insulated panel technology used in building construction and retrofit applications, Energy and Buildings, 
August 2017, https://doi.org/10.1016/j.enbuild.2017.08.058  
16 CUCE, E. , CUCE, P.M., WOOD, C. J.,  RIFFAT, S.B., Optimizing insulation thickness and analysing environmental impacts of aerogel-based 
thermal superinsulation in buildings. Energy and Buildings 2014; 77: 28–39.  
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by Innovate UK. The research has led to the development and testing PV vacuum glazing windows in buildings in 

the UK and China13,14,15.  

Research and development work on the direct expansion solar assisted heat pump has been carried out by the 

proposed project partners (UNOTT and PCM) over the past 6 years. These works include modelling work, 

laboratory testing and field trials17,18,19. In addition, several pre-commercial solar assisted heat pump prototypes 

have been tested in UK houses in Wolverhampton, Cirencester, Oxford and Gloucester by the proposed project 

partners.  

Development work on Window Heat Recovery Systems (WHR) has been carried out by the proposed project 

partners, under Innovate UK in collaboration with UK/Chinese industries. Pre-commercial WHR prototypes have 

been developed and tested in demonstration eco-buildings, in the UK and China.  

Over the past 10 years, investigation on evaporative psychometric energy core (PEC) cooling system has been 

carried out by UNOTT in collaboration with PCM, ZED Ltd, ISAW (China) and Monodraught Ltd. These works 

have been reported in several journals and international conferences proceedings, and with patents granted20,21. In 

addition, several evaporative psychometric energy core (PEC) cooling prototype systems have been evaluated 

under real climatic conditions in domestic/commercial and industrial buildings (e.g., food/agriculture).  

The investigation on thermal energy storage using PCM has been carried out by the proposed project consortium, 

under EC Marie Curie and industry funded projects, with several prototype demonstrations in buildings carried 

out, and a commercial product (CoolPhase system) developed. These works have been reported in several 

publications and a patent application22.  

Apart from membrane wrapping, surface coating, PCM and lighting devices which are commercially available, the 

technologies have already been at TRL 6 but they have not been put together as integrated solutions to retrofitting 

of domestic buildings. The TRL 6 technologies will be brought to TRL 7 during the fabrication and testing (WP 

4) and the individual prototypes will then bring the technologies to TRL 7 (system prototype demonstration in 

operational environments). Business models will be developed for the technologies (WP 7) to take them to the next 

stage as TRL 8 – System complete and qualified to TRL 9 – Actual system proven. 

 

1.3.4. Links to other national/international projects and innovation actions  

The EU has funded more than 60 successful projects relevant to the proposed Surefit project through FP7 and 

Horizon 2020 for energy efficient buildings. The members of the consortium have extensive experience of national 

and international projects including EU funded HERB, REZBUILD projects. The following table summarizes the 

key European projects related to Surefit, explaining the main differences.  

 

 
17 MOHAMED, E., RIFFAT, S.B., OMER, S., Low-temperature solar-plate-assisted heat pump: A developed design for domestic applications 
in cold climate, International Journal of Refrigerations, 81 (2017) 134-150.  
18 BUKER, M.S., RIFFAT, S.B., Preliminary performance test of a combined solar thermal roof system with heat pump for buildings, Energy 
Procedia 91 (2016)  421 – 43.  

19 BUKER, S.M., RIFFAT, S.B., Build-up and performance test of a novel solar thermal roof for heat pump operation, International Journal of 
Ambient Energy, 2015, http://dx.doi.org/10.1080/01430750.2015.1121920 
20 ZHAO, X. and RIFFAT, S. B. (2010) Air conditioning, WO 2010/034994 (patent granted April, 1, 2010)  
21 FORD, B. H., RIFFAT, S. B., SCHIANO-PHAN, R. and IBRAHIM, E. (2005) Cooling arrangement, The University of Nottingham, WO 

2005/045332 (patent granted May, 19, 2005)  
22 RIFFAT, S. B. (2011) Heat Absorption, UK Intellectual Property Office, GB1121520.9 (patent granted December, 14, 2011)  
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PREVIOUS PROJECT  DESCRIPTION  PROJECT ISSUES NOT COVERED  

  

  

FP7 – HERB [2012- 

2016] (UNOTT)  

The overall objective of HERB was to 

develop energy efficient technologies and 

holistic solutions for retrofitting residential 

buildings and to demonstrate how existing 

residential buildings could be refurbished 

up to at least the latest national standards 

for new residential buildings.  

The main focus of the project was on the technologies such as 

vacuum insulation for the envelope which was found to be 

expensive and inflexible. Surefit will also provide new 

technologies such as bio-based aerogel for envelope that 

can be prefabricated but flexible for fast and affordable 

renovation. Besides, new technologies such as integrated 

heat pumps will be produced for providing thermal 

comfort.   

  

H2020 – BRESAER  

[2015-2019] (Acciona)  

The overall objective of BRESAER project 

is to design, develop and demonstrate an 

innovative, cost- 

effective, adaptable and industrialized 

envelope system for building 

refurbishment including combined active 

and passive pre-fabricated solutions 

integrated in a versatile lightweight 

structural mesh.  

BRESAER will provide new facade refurbishment 

technologies integrated in a BEM System. Likewise, Surefit 

will fabricate state-of-the-art facade refurbishment 

technologies that will be integrated in a BEM System, but the 

envelope technologies will be multi-functional for insulation, 

daylighting, energy collection and storage, together with 

energy efficient services systems for whole building 

renovation.  

  

H2020 – BERTIM [2015- 

2019] (ASM - Centrum  

Badań i Analiz Rynku)  

BERTIM will provide high energy 

performance prefabricated timber modules 

for deep renovation. An innovative holistic 

renovation methodology will be developed 

and implemented in three industrial 

settings.  

BERTIM technical innovations focuses on the use of timber 

prefabricated modules. Surefit refurbishment technologies 

will be based on different KETs, such as bio-based aerogel 

and PV vacuum glazing for super insulation as well as 

integrated heap pumps for heating, cooling and energy 

storage for renovation of domestic buildings.   

  

H2020 – REZBUILD 

[2018-2022] (VIAS y  

Construcciones SA)  

REZBUILD aims to define and develop a 

collaborative refurbishment ecosystem 

based on the integration of cost-effective 

technologies, business models and life 

cycle interaction for deep nZEB 

renovation.  

REZBUILD mainly focuses on developing a collaborative 

refurbishment ecosystem as an open platform for deep 

renovation and as a collaborative and decision-making tool for 

fostering the creation of innovative supply chain. Surefit will 

produce prefabricated technologies such as bio-based 

aerogel and PV vacuum glazing for super insulation and 

integrated heap pumps for heating, cooling and energy 

storage for fast and affordable renovation of buildings as 

well as tools and models for renovation processes and 

business.  

1.3.5. Overall approach and methodology  

The approach of the project is first to sizing with optimum performance energy efficient innovative technologies 

for rapid renovation of domestic buildings. The technologies will then be evaluated under both controlled 

laboratories under real building conditions on technically, economical, environmental and social aspects   

• Sizing of the proposed technologies (WP2). Individual energy efficient innovative technologies and 

combination of innovative technologies for retrofitting a building will first be optimised and their sizes 

determined based on three criteria – to provide a comfortable indoor environment, to reduce energy use and to 

be cost effective so that the technologies will be affordable from production, installation to operation and rapid 

for installation.  

• Fabrication and laboratory testing of the technologies for retrofitting (WP4). The technologies will be produced 

and tested under controlled conditions. The conditions will simulate any climate where a building will be 

retrofitted. The key technologies will include bio-aerogel panel, PV vacuum glazing, integrated heat pumps, 

heat recovery device and evaporative coolers. Laboratory testing results will be used to modify and improve 

the design. Meanwhile control strategies and hardware for the operation of technologies will also be developed 

for optimum performance (WP3).  
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• Retrofitting of buildings and demonstration of the performance of the technologies and buildings under real-

life context (WP5 and WP6). The technologies produced and tested will then be integrated into five buildings 

in five countries (Finland, Greece, Portugal, Spain and UK). The energy use by the retrofitted buildings will 

be monitored for at least 12 months before retrofitting and 12 months after retrofitting to determine the amount 

of energy saving and carbon emission reduction after retrofitting. The buildings will also be demonstrated to 

visitors.  

Assessment of life cycle economic, social and environmental impacts (WP7) and dissemination and exploitation of 

the technologies (WP8). In WP7 for best results, a methodology will be developed for planning and retrofitting of 

residential buildings. A method of generating a planning of building retrofit for a portfolio of buildings, in one 

aspect, may include receiving input information including at least retrofit costs, payback period specifying the 

length of time needed to recover the retrofit cost, the budget available for retrofitting action, expected price of 

energy, estimated energy savings and greenhouse gas emission reduction from retrofitting. The method may also 

include selecting an optimisation model based on an objective: maximising cost reduction and energy reduction, or 

both. The method may further include generating the planning of building retrofit based on the selected optimisation 

model and the input information. An example of optimisation model is illustrated in Fig.24. WP 8 the results from 

both laboratory and field tests will be used to assess the economic viability, environmental sustainability and social 

acceptance of the technologies. The assessment will make use of life cycle analysis. Innovative business model for 

the technologies uptake in the market will also be developed to address the cost-optimality aspect for given building 

types and geo-clusters across Europe. The outcomes of the project in terms of new products and IP relating to the 

technologies will be exploited by the industrial partners of the consortium. The acceptance of occupants and visitors 

will be assessed which will be used to update the social and economic analysis. Results will be disseminated to a 

range of audiences from academia to general public.  

 

 

• Development of methodology, guidelines and operational tools (WP9). From optimal sizing, fabrication and 

testing of the technologies as well as experience and economic, social and environmental assessments of 

renovation, the methodology, guidelines and effective operational tools will then be developed to optimise the 

renovation process and decision-making and to ease the selection between renovation scenarios. Moroever, 

training will be prepared and provided to main stakeholders such as installers, owners and occupants to improve 

the renovation time as well as to engange them in the process and guarantee the most effective use of the 

technologies.   

Sex and/or Gender Analysis:  

On the one hand the expected results that will derive from the project will have a broad spectrum of applications 

within the construction and building applications. During the project, a full implementation is going to be done in 

case studies of different sectors, so as to develop new business model that will be easily adaptable to construction 

sector and other manufacturing sectors. The purposes of such results are aimed at covering the need of the whole 
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population, regardless sex, gender or age. Hence, no direct output of the project affects directly women or 

men; therefore there is no gender dimension in the technical tasks to be carried out.  

On the other hand, the enhancement of the construction workforce skills, shifting from blue-collar profiles 
towards technical and engineering workers, will reduce the preponderance of physical skills, increasing the 

importance of intellectual skills. This disruptive change from the traditional profiles in the construction industry 
will contribute to the integration of new profiles, such as women, which currently represent a small share of the 
sector (10%). This will help to tackle the stigma associated with skilled trades and de misperception that there are 
fewer career opportunities in construction, due to the fact that is perceived as a “men sector”.    

Additionally, and considering this traditionally gender-based character of the engineering industry, particularly in 

the construction sector, the project’s consortium will make an effort to ensure gender balance whenever possible 

and to promote participation of women in the different tasks of the project. Some of the specific actions that will 

be taken in this context are:  

• General management of the project will guarantee gender equality, i.e. equal consideration to the life patterns, 

needs and interests of both women and men.  

• The consortium will encourage all partners to favour the hiring and nomination of female workers in the 

project.  

• Surefit will make every possible effort to gender mainstreaming in order to give EU women an equal chance 

of shaping, participating in, monitoring and evaluating EU supported scientific projects and programmes.  

• Flexible working-time arrangements will be promoted among participating organisations for men and women 

to reconcile work and private life, not interfering in terms of income and career perspective.  

Finally, equality of opportunity, lack of discrimination and respect for human rights, are basic principles included 

in the ACS Group’s Code of Conduct. Based on this Code of Conduct, a Gender Equality Plan has been established 

that includes several gender measures and extends to selection and promotion processes, which are based on 

assessment of the person’s capabilities, on the analysis of the requirements of the job post and on individual 

performance. 

1.4. Ambition  

1.4.1. Advances beyond the state of the art 

A comprehensive review has been established, where different combinations of commonly used and innovative 

measures should be assessed. The packages of measures range from compliance with current regulations and best 

practices to advanced combinations that realise cost-effective low energy buildings. Developments in sustainable 

energy technologies and building management systems have enabled new buildings to meet the European Directive 

on Energy Performance of Buildings. However, at current replacement rates of less than 1% mean that at least 75% 

of the current building stock will be in existence in 2050. Renovation of old buildings would have highest potential 

to transform existing buildings into energy-efficient buildings.   

There is a clear need to bring to market new modular technologies in this area to address energy efficiency with 

appropriate procedures and building techniques, while taking account of the social acceptance by the buildings’ 

users and the return on investment. Extensive research on energy consumption in buildings, including some EU 

funded projects, has been carried out, but most of the projects have been focused on specific areas of energy 

systems targeted at certain geographical areas or building types. By comparison, rapid renovation of residential 

buildings using systemic approaches to integrate effective and innovative technologies has not been thoroughly 

investigated simultaneously in different climatic conditions.  

Our literature review and patent search have concluded that the proposed technologies are the first-of-its-kind bio-
aerogel panel, PV vacuum glazing window, hybrid heat pump, evaporative cooler, heat recovery window and PCM 
panel. We have also done a comprehensive review of previous EU funded project and no similar project has been 
funded. The advances beyond state of the art of the key technologies are given below.  

Biomass aerogel: Biomass-derived aerogels have attracted extensive interest from researchers in the past decade23. 

Gupta et al. (2018) 24 invented a nanofibrillated cellulose aerogels based on pinewood cell wall with freeze drying 

for thermal insulation application. The cellulose aerogels were synthesized at the concentration varied from 0.75 

to 1.75 wt% with the lowest thermal conductivity of 0.025 W/mK. The most popular application in buildings is the 

 
23 Rudaz, C., Courson, R., Bonnet, L., Calas-Etienne, S., Sallée, H., & Budtova, T. (2014). Aeropectin: Fully Biomass-Based Mechanically 
Strong and Thermal Superinsulating Aerogel. Biomacromolecules, 15(6), 2188-2195.  
24 Gupta, P., Singh, B., Agrawal, A. K., & Maji, P. K. (2018). Low density and high strength nanofibrillated cellulose aerogel for thermal insulation 

application. Materials & Design, 158, 224-236.  
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wall filling materials, especially aerogels due to excellent mechanical and thermal properties. UNOTT have 

developed konjac glucomannan (KGM)/starch-based aerogels25 with natural raw materials from the waste of 

agriculture such as wheat straw and the environmental-friendly preparation method (freeze-drying) presenting 

good thermal insulation and mechanical properties as well as being biodegradable after being disposed.  

PV vacuum glazing: The R&D of this technology has been carried out by UNOTT. Two PV-VG designs have 

been manufactured, and a mathematical model to simulate the performance of the prototypes has been developed 

and validated26. The first design (i.e. design 1) was constructed by integrating a vacuum glazing available in the 

market with a thin film PV glazing using an autoclave facility. It had a total thickness of 14 mm and a vacuum 

level as low as 0.1 Pa. The second design (i.e., design 2) was manufactured using an innovative low-temperature 

high-level vacuum chamber. It was slimmer with a total thickness of 11 mm. Due to the limitation of the lab-scale 

facilities to manufacture, the vacuum level for the second prototype was 1 Pa but with proper facilities better 

performance could be expected.   

The thermal performance was investigated using a standardised experimental research technique with a TEC-driven 

calibrated hot box built (Fig. 24) at UNOTT27. The internal and external glazing temperatures of each PV-VG 

sample were measured, see Figure 25 for design 1. The samples were tested three times to ensure high accuracy. At 

an average temperature difference of 20 ˚C, (i.e. average cold air temperature of 8.5 ˚C and hot air temperature of 

28.5 ˚C), the temperature difference between the glazing surfaces was 16.6 ˚C and 12.34 ˚C for PV-VG design 1 

and 2 respectively. In line with the ISO 12657 standards, the measured U-value of the prototypes was 0.6 and 1.6 

W/m2K respectively28. Although the second prototype has lower thermal performance (higher U-value due to lower 

vacuum level) at thickness of 11 mm, its measured thermal conductivity was low 0.0176 W/mK. From the validated 

mathematical model, with improved vacuum level and the use of soft coat low-emissivity coating glass panes (i.e. 

at emissivity of 0.0154), the overall U-value can reach as low as 0.5 W/m2K.   When compared with thin film PV 

double glazing, on average, the thermal conductivity of the PV-VG is lower by almost 40% to 60% depending on 

the overall thickness of the PV-VG. Therefore, PV-VG is not only a power generator but also an excellent thermal 

insulator. The performance of the PV VG was also evaluated under real environmental conditions. At an average 

solar radiation of 600 W/m2, and indoor-outdoor air temperature difference of 16 ˚C, the surface temperature 

difference for a 0.4 m x 0.4 m PV-VG prototype was as high as 19 ̊ C with a total of 18 W of power per m2 produced. 

Meanwhile, at low to zero solar radiation (i.e. during the night) and outdoor ambient temperature of 10˚C, the 

average U-value of the average PV-VG was as low as 0.5 W/m2K while maintaining the indoor ambient temperature 

at 17.5˚C2. At thickness half of the standard double-glazed window, PV-VG provides at least two times better 

thermal insulation performance than the conventional air-filled PV double glazed window. Patent applications have 

filed on PV vacuum glazing window (GB1200541.9 and 3190293). 

 

Fig 24 PV-VG prototype: from left to right, (a) Type 1; (b) Type 2 with getter; (c) installed in a calibrated hot box and (d) calibrated hot 

box 

 
25 Wang, Y., Wu, K., Xiao, M., Riffat, S. B., Su, Y., & Jiang, F. (2018). Thermal conductivity, structure and mechanical properties of konjac 

glucomannan/starch based aerogel strengthened by wheat straw. Carbohydr Polym, 197, 284-291.  
26 Jarimi H, Riffat S et al, Thin Film Photovoltaic Glazing with Vacuum Insulated Layer (PV VG). Part 1: Design Concept and Mathematical 

Modelling 
27 Jarimi H, Riffat S et al. An affordable small calibrated hot box suitable for thermal performance measurement of a glazing unit in 17th 
International Conference on Sustainable Energy Technologies 21st to 23rd August 2018. 2018. Wuhan, China 
28 Jarimi H, Riffat S. et al, Performance analysis of a hybrid thin film photovoltaic (PV) vacuum glazing. Future Cities and Environment, 2019 

(under review).  
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Fig 25 Surface temperatures: left for lab testing and right for outdoor testing of PV-VG design 1 

Hybrid heat pump - DX-SAHP: Experiments have been conducted for the solar assisted heat pump using new 

refrigerants such as R1234yf, R1234ze and R1234zdE29. The initial results have shown that a combination of solar-

air collector with heat pump technology, a DX-SAHP with refrigerant R-134a, was a viable option for heating 

and/or domestic hot water supply, with a COP ranging from 3 to 5.4 with an average COP of 3.93 obtained during 

the experiments. The HP unit is compact and has the dimensions of 0.42 m x 0.345m x 0.31m. It is easy to build and 

install. The compact nature of the HP allows installation even in a very limited space in dwellings as seen in Fig. 26. 

In the system, the aluminium panel circulates the refrigerant liquid where energy is absorbed from the ambient 

temperature. Simultaneously, a water pump pulls cold water from the cylinder into the heat pump unit. This works 

as a heat exchanger which returns hot water to the cylinder. This flow continues until the water in the cylinder 

reaches 55°C. Once this is achieved the system goes into standby mode. The system tested under laboratory 

conditions with applying different solar intensity levels and significant reduction of HP energy consumption was 

achieved even at the low solar intensity. Based on the vapour compression cycle, the refrigerant (R407c) vaporises 

when it receives solar energy through solar absorber. In this system, the 4.2m2 large solar absorber composed of 

three identical aluminium flat plates, coupled with a heat pump prototype and tested for water heating. Some results 

are illustrated in Fig. 26. Analysis has also shown that the total installed cost of a 5kW unit system is €1,200 including 

the costs of heat pump, solar collector and installation. 

 

Fig 26 a) Manufacturing stage of the HP unit b) Installed HP unit in a dwelling (left) – DX-SAHP (middle) and Performance results of 

DXSAHP system (right) 

Evaporative cooler - PEC: Tests have been conducted on an innovative air cooling system with a new, simple and 

diamond shape PEC manufactured from a special cellulose paper (pads) to absorb and hold moisture and designed 

to give maximum contact surface between air and water30. Fig. 27 presents the experimental results of the 

evaporative PEC cooling system. The COPs for cooling capacities of 9.5, 11.2, and 17.5 kW are 24.4, 28.5 and 

44.9, respectively. Also, a novel evaporative cooling unit employing hollow membrane fibres was tested.  In 

addition, a fibre-based liquid desiccant dehumidification unit was built and tested employing hollow membrane 

fibre bundles. Potassium Formate was used as an environmentally friendly liquid desiccant, allowing a maximum 

of about 800W cooling and dehumidification capacity with an average humidity effectiveness of 50%31. The 

technology has recently been employed to provide ventilation energy recovery in a chicken poultry house.  It was 

concluded as a highly efficient solution to improve thermal regulation and air quality control in poultry house 

applications.   

 
29 MOHAMED, E., OMER, S., RIFFAT, S. and ELABDEIN, R. 2019. A comprehensive investigation of using mutual air and water heating in 
multi-functional DX-SAMHP for moderate cold climate Renewable Energy. 130, 582 - 600 
30 Elzaidabi, A., Omer, S., & Riffat, S. (2010). A novel combined wind catcher psychometric energy core indirect evaporative cooling system. 
International Journal of Low-Carbon Technologies, 5(2), 101-104.  
31 Buker, Mahmut Sami; MEMPOUO, Blaise; RIFFAT, Saffa B. Experimental investigation of a building integrated photovoltaic/thermal roof 

collector combined with a liquid desiccant enhanced indirect evaporative cooling system. Energy Conversion and Management, 2015, 101: 239-

254.  
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Fig 27 Novel fibre–based evaporative cooler – prototype (left) and preliminary test results (right) 

Heat recovery window: With conventional heat recovery for building applications, only sensible energy has been 

recovered and neglected the latent energy. The partners have developed enthalpy recovery system and investigated 

the performance of sensible and latent energy experimentally. The efficiencies of around 66% and 59% were 

achieved for sensible and latent energy, respectively. Recovered energy could reach up to 167 W at 3.0 m/s air 

velocity with 4.3°C temperature difference32. Some results are presented in Fig. 28.   

 

Fig 28 Performance test results of the heat recovery core 

The size of a window heat recovery unit is 0.05 m x 0.15m x 0.35m. It can be operated as a heat pipe/heat recovery 

for an individual room such as bathrooms, showers, kitchens, etc., in minimising heat (or cold) waste due to 

ventilation. DC power will be used to power the DC fans. Figures 29 and 30 show the system in planview, which 

can be installed in buildings or domestic houses. Channel A supplies fresh air and channel B exhausts indoor humid 

air. Also shown in Fig. 29 is the arrangement of the highly efficient heat exchangers, which comprise heat pipes 

with an equivalent thermal conductivity as high as 500 W/mK suitably finned to provide heat transfer surface area 

between the heat pipe and the air streams. The WHR enables a small compact, low cost heat recovery system to be 

installed in a window frame as shown in Fig. 30.   

 

Fig 29 Schematic of WHR (Plan-view) 

 

Fig 30 WHR unit integrated into a window frame 

PCM panel: Research into PCMs for built environment applications began in the 1980’s and has since been 

 
32 Mardiana-Idayu, A., and Saffa B. Riffat. "An experimental study on the performance of enthalpy recovery system for building applications." 

Energy and Buildings 43.9 (2011): 2533-2538. 
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systematically refined33. In terms of building applications, PCMs are commonly used to passively control the 

internal space temperature in order to achieve thermal comfort; this is accomplished by integrating the materials 

into different building components, such as floors, windows, ceilings and walls34. The three most widely used 

techniques to integrate PCMs into building elements are immersion, direct incorporation and encapsulation 35. For 

instance, the incorporation of PCM around the operating temperature into a building block or panel could contribute 

to an increase of energy storage density of the material. The performance of insulation materials can be enhanced 

by including PCMs to reduce the transfer of heat to or from a temperature controlled space. Additionally, the 

successful incorporation of PCMs in buildings depends on many conditions, for example the quantity utilized, 

encapsulation method, material, location within the building component, occupancy schedule and climate 

condition. Taking into consideration of internal thermal comfort, the paraffin-based organics offer the highest 

fusion enthalpies among PCMs with melt temperatures ranging from 18-29°C and followed by inorganic hydrated 

salts. The majority have latent heat capacities between 100-200kJ/kg; the paraffinic PCMs have the higher heat 

capacities but with low thermal conductivity (around 0.2 W/mK), whereas the salt hydrates have higher thermal 

conductivities (up to 1.5 W/mK) and are less expensive. To address the issues of low thermal conductivities of 

PCMs, heat transfer enhancement techniques are essential. In general, improvements are focused on two aspects: 

heat transfer and thermal conductivity. Regarding to the heat transfer enhancement, geometric aspects are 

considered, for example with fins and multiple PCMs to increase the heat transfer area and consequently improve 

the thermal performance. On the other hand, improving the thermal conductivity of PCMs is another important 

option, by impregnation of porous materials of high thermal conductivity, dispersion of high thermal conductivity 

materials/nanoparticles and/or dispersion of low-density materials into the base PCM36. Microencapsulated PCMs 

(MPCMs) become more promising for modern building applications, because of the high surface area to volume 

ratio, compared to macro-encapsulation. Using microencapsulation in built environment is likely to protect 

sensitive materials from the environment and make active material easier and safer to handle. MPCM contains 

PCM particles, a few microns in diameter, in a sealed shell membrane. The use of MPCM in building materials 

has alleviated the leakage losses seen with the direct incorporation method. For building applications, MPCMs are 

applicable for concrete mixes and cement mortar, wallboard, gypsum plaster, sandwich panels and slabs.    

Extensive research has been conducted to investigate the feasibility and thermal performance of PCM-based 

building components. Yahaya and Ahmad noted that the application of PCM gypsum board as ceiling panels with 

a higher melting temperature range and latent heat of fusion significantly improve the building energy efficiency 
37. Royon et al. conducted an experimental investigation of a new polymer composite containing 85% of paraffin 

into a hollow concrete floor panel 38. Within the last few years, passive cooling technologies utilising PCMs have 

pursued commercialisation within the built environment 39. Various research teams have collaborated with industry 

to develop PCM applications. BASF pioneered MicronalTM PCM for incorporation into plaster boards and ceiling 

panels 40. Phase Change Energy Solutions Ltd. developed an energy blanket using bio-based PCMs for installation 

in ceiling 41. Datum Phase Change Ltd produces preformed natural mineral tiles contain a microencapsulated PCM 

for providing a lightweight thermal mass solution 42. Global-E-Systems Europe supplies a unique modular PCM 

climate floor system to buffer thermal energy in the floor of a building 43. UNOTT has filed a patent for innovative 

PCM panels blister (GB Patent Application No. 1118434.8), which can be adopted as an energy saving retrofit 

technology for a building. 

The proposed project will investigate various technology combinations for application in specific building types 

and climates, in order to minimize energy use, while also meeting the indoor environmental quality, and thereby 

going beyond the state of art in a holistic manner. The technology combinations developed will be applicable to 

other building types, such as commercial and educational buildings, exploring further innovative applications. 

 
33 Whiffen, T., Riffat, S., A Review of PCM Technology for Thermal Energy Storage in the Built Environment - Part I, Int J Low Carbon Tec, 

2012.  
34 Hughes, B., Calautit, J., and Ghani, S., The development of commercial wind towers for natural ventilation: A review, Applied Energy, 92, 

606-627, 2011.  
35 Peippo, K., Kauranen, P., Lund, P.D., A multicomponent PCM wall optimized for passive solar heating. Energy and Buildings, 17(4), 259-

270, 1991.  
36 Ibrahim, N.I., et al., Heat transfer enhancement of phase change materials for thermal energy storage applications: A critical review. 

Renewable and Sustainable Energy Reviews, 74, 26-50, 2017.  
37 Yahaya, N., Ahmad, H., Numerical investigation of indoor air temperature with the application of PCM gypsum board as ceiling panels in 

buildings, Procedia Engineering, 20, 238-248, 2011.  
38 Royon, L., Karim, L., Bontemps, A., Thermal energy storage and release of a new component with PCM for integration in floors for thermal 

management of buildings, Energy and Buildings, 63, 29-35, 2013.  
39 Whiffen, T., Riffat, S., A Review of PCM Technology for Thermal Energy Storage in the Built Environment - Part II, Int J Low Carbon Tec 

2012.  
40 BASF, Micronal(r) PCM: Intelligent Temperature Management for Buildings, BASF Editor 2008, Ludwigshafen, Germany.  
41 Phase Change Energy Solutions, Beyond Insulation TM Bio PCM. 2010, Asheboro, NC.  
42 Datum Phase Change Ltd, ThermaCool® ceiling tile, Essex, UK.  
43 Global-E-Systems Ltd, THERMAUAR® PCM climate floor, London, UK.  
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1.4.2. Innovations and benefits  

The proposed project will allow the production of technologies and integrated systemic approaches for rapid 

building retrofitting. Several technologies are innovative. These include bio-aerogel panel, PV vacuum glazing 

window, heat recovery window, hybrid heat pump and evaporative cooler.  

Our literature review and patent search (using Google Patent search and other search engines) have concluded that 

the combination of proposed technologies is unique for providing heating, cooling and lighting and producing 

electricity for buildings. Patent applications have filed on the technologies (eg GB1200541.9 and 1118434.8) by 

the project Partner 3. Some of the proposed technologies have won prestigious awards such as Rushlight Awards 

and Engineering and Innovation Awards. The systemic approaches of fast integrating the technologies are novel. 

The technologies will be energy efficient for the buildings and during the collection/generation, conversion and 

delivery of energy.   

Besides, a combination of suitable technologies will provide heating, cooling and power for buildings where 

needed. The technologies for envelope integration have no moving mechanical parts and so are extremely reliable 

and requiring little maintenance. Where heating or cooling is required, the relevant technologies such as heat pumps 

will have higher COP due to the low electrical energy input (fans) which can be powered by PV electricity 

integrated in the buildings.  

The initial cost of the modular technologies for integration into building envelope will be diluted in the cost of 

building construction. The operating (energy) cost for any of them will be low as external auxiliary energy will not 

be significant. Even the electricity to drive fans and control system may come from PV cells, achieving a totally 

renewable solution. Of course, in some cases the system may be installed as a contributor to the total building 

energy needs, and not as the only heating/cooling energy system. Finally, the technologies are versatile and can be 

extended to different building sizes and can provide heating of air/water, cooling and electricity.   

The modular/prefabricated technologies are expected to be strongly market-competitive. Companies outside the 

Consortium are also likely to benefit from the project, by manufacturing individual components, or the complete 

product under license from the Consortium partners holding patents filed as a result of the research.  

The project is also novel from the viewpoint of use of the following innovative techniques for monitoring:  

i) Occupancy patterns: the occupancy patterns and space use are analysed using a real-time and location tracking 

system; the sensors can be located strategically in the house so that when the person moves the system is able 

to detect the worn tag in three dimensions.  The purpose is to detect occupancy patterns in order to use in the 

control and optimization algorithms. 

ii) Environment/energy/gas and water usage: the monitoring equipment and commissioning will be carried out 

by ONCONTROL: the monitoring system could be used to measure the energy consumption from the gas 

meters, electric meters, heat meters and water meter; the system can also monitor room space temperature, 

internal wall temperature, ceiling void temperature, floor void temperature, air quality, relative humidity, black 

bulb temperature; the surface temperature of the windows and heat output will also be monitored; the 

quantitative data collected by the sensors that are monitoring indoor climate and the meters measuring energy, 

gas and water consumption can be logged continuously and export to multiple media for post-processing by 

project partners or third parties. Post occupancy evaluations will be carried out using RFID tagging devices. 

Leakage testing will be carried out using a unique pressure pulse system developed by UNOTT. This will 

allow fast measurement of building airtightness with minimum impact on occupants. Thermal imaging 

cameras will be used to evaluate heat leakages in the buildings before and after retrofit, being registered into 

a global data-gathering, processing and visualization platform. Each case study building will be deeply 

monitored before and after by expert partners such ISQ, AALTO, FSM, UNOTT and AMS.  

iii) Predictive energy load profile taking in consideration multiple criteria, such as historical energy data, external 

temperature, and occupancy. There will used machine-learning methodologies for learning models taking in 

consideration the the collected data and knowledge-based rules provided by the project partners. The usage of 

empiric algorithms will be taken in consideration whenever needed. 

iv) ZIGBEE:  ZigBee is a specification for a suite of high level communication protocols using small, low-power 

digital radios based on the IEE 802.15.4-2003 standard for wireless personal area networks (WPANs); the 

technology defined by the ZigBee specification is intended to be simpler and less expensive than other 

WPANs, such as Bluetooth; ZigBee is targeted at radio-frequency (RF) applications that require a low data 

rate, long battery life, and secure networking.  

The technologies will significantly boost the performance of residential buildings by increasing the energy 
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efficiency and providing additional cooling, heating and power. They will significantly improve the thermal 

performance of existing buildings by minimising energy consumption and thus carbon emissions, using efficient 

technologies and renewable energy in order to achieve the overall goal of net zero energy buildings.  

The technologies have the following benefits:  

• Replaces conventional air heaters/radiators with a unique heat pump in combination with under floor 

heating, thermal storage and/or recovery of heat from waste hot water, air and appliance.  

• Replaces air conditioners with evaporative coolers, and/or efficient night cooling and thermal storage as 

well as optimised window shading (by PV or other means).  

• Replaces traditional gas/electricity powered hot water heaters by heat pumps with high COP.  

Generate electricity from solar using PV in windows and other BIPV (roof or façade). 
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2. Impact 

2.1. Expected impacts 

2.1.1. Contribution towards the expected impacts listed in the Work Programme   

The contribution of Surefit to the expected impacts as listed in the LC-SC3-EE-1-2018-2019-2020: 

Decarbonisation of the EU building stock: innovative approaches and affordable solutions changing the 

market for buildings renovation is summarised as follows:  

• Primary energy savings by 60%, reduction of the greenhouse gases emissions by 60% and high energy 

performance in the renovated buildings;  

• Reduction of time needed on site for renovation works by at least 40% compared to current national standard 

practice using modular structures to be produced;  

• Demonstration of the effectiveness and replicability of the proposed solutions to lead to an increased rate of 

renovation for defined building typologies in several districts/cities/regions using typical demo buildings 

together with modular structures; investments in sustainable energy technologies by €350 million at the 4th 

year after completing the project;  

• Measurable cost reduction compared with a typical renovation by 50% and a payback period below 10 

years;  

• Additionally, a new generation of skilled workers and SME contractors in building renovation  

The proposed project will contribute to achieve the above addressed impacts (targets) by manufacturing, testing and 

demonstrating innovative modular building technologies together with consideration of non-technical aspects of 

retrofitting including next generation bio-aerogel panels, PV vacuum glazing windows, window heat recovery 

devices, hybrid heat pumps and ground source heat pumps, evaporative coolers and integrated solar thermal and 

photovoltaic systems, natural coating materials, and controls, which will reduce building energy consumption, 

increase indoor thermal and air quality and meet energy saving targets for existing residential buildings.  

The optimal sizing of the modular/prefabricated technologies using life time energy and service cycle analysis for 

different types of building and climate as well as training for relevant stakeholders will ensure the solutions to be 

affordable, fast, safe and easy for installation and maintenance. These together with social-economic analysis and 

demonstration and exploitation will enable the technologies both societal acceptance and wide-scale commercial 

application within the EU and worldwide. Through pursuit of this outcome, innovative business for installing these 

products in the current industry will be better enabled to uptake the new technologies into their existing product 

portfolios, rapidly transferring the additional benefits to consumers.  

The careful planning and deployment of the technologies will also ensure minimum impact on the occupants and 

users. A methodology together with guidelines and effective operational tools developed from the project will 

enable optimisation of the renovation process and the decision-making. Guidelines resulting from the project will 

also help establish standardisation for building retrofitting in such aspects as technology deployment, installation 

and maintenance for different climates in EU. This will ensure maximum fossil based energy reduction where the 

products are installed, optimised use of any governmental incentives linked to them (for example: Feed In Tariffs, 

Renewable Heat Incentives, etc.), and lower installation times, thus lowering the payback times and making the 

retrofit a better investment for building owners, increasing affordability.  

All the technologies will be prefabricated and delivered in modular form, thus the time required for renovation will 

be reduced considerably. The modular technologies will be compatible with existing building functions and 

aesthetics not only in structure but also appearance through the use of innovative surface coating that could be in 

any colour as desired to fit into existing building aesthetics in a district. Additionally, this will ensure maintenance 

costs be kept low as any repairs or replacements required will be done via existing off the shelf products. Training 

will be prepared, enabling new generation of skilled workers and SME contractors in building renovation.  

 

Impact 1: Reduction of at least 60% in energy consumption in order to reach the target of nZEB compared 

to the values before renovation, while enhancing indoor environmental quality.  

Several National and European projects and initiatives have been developed by public and private organizations in 

order to quantify and classify the current building stock in the EU. Statistical tools such as Tabula WebTool 44, EU 

 
44 http://webtool.building-typology.eu/   

http://webtool.building-typology.eu/
http://webtool.building-typology.eu/
http://webtool.building-typology.eu/
http://webtool.building-typology.eu/
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Building Stock Observatory45 or the data hub for the Energy Performance of Buildings46, among others, are useful 

not only for understanding the main energy features of the diverse residential building typologies around Europe, 

but also for identifying key policies & regulations oriented to reach nZEB targets by each country member.  

The vast majority of building typologies built before the year 2000 counts with the same main energy deficiencies:  

▪ High Primary Energy Demand as result of non-efficient building design: Heat losses in the envelope and 

openings due to the use of poor insulation and high thermal bridges. Limited exploitation of passive solar gains 

and internal heat sources. Low level of airtightness.   

▪ Not environmental friendly and non-efficient HVAC systems and poor Indoor Environmental Quality (IEQ): 

Systems based on fossil fuels (coal, gas, diesel oil, city gas, etc.) with high impact rate of GHG emissions. Old-

fashioned technologies based on harmful refrigerants and lack of ventilation systems with heat recovery units.   

▪ Lack of Renewable Energy Sources in the buildings: Limited integration of cost-effective renewable 

technologies in the buildings such as solar, biomass, SWT or geothermal.   

▪ Installation of non-efficient lighting systems: Technologies such as incandescent or fluorescent are still present 

in residential buildings. Limited solutions for allowing natural illumination.   

▪ Lack of integration of green ICT technologies: Smart control technologies, Energy Management Software, etc.   

In this sense, the Surefit project will use a holistic refurbishment strategy based on the combination of the 

prefabricated most cost effective and energy efficient technologies for rapid installation and smart controls for 

advanced BEMS to achieve a reduction of at least 60% in energy consumption and carbon emissions and 

paying special attention to ensure a high IEQ and energy performance. The project will be in charge of the 

demonstration of these capacities within five demo buildings covering the three most common residential 

building typologies in Europe, located in the main European climates (NorthContinental, Central-Atlantic and 

South-Mediterranean).   

The implementation of the refurbishment strategy will develop a cost-effective technology package implemented 

within all steps of a typical refurbishment plan (especially from design/simulation phases), ensuring to keep engaged 

all relevant stakeholders involved in each step of the process. In addition, a holistic combination of the advanced 

technologies produced in the project and those high performance existing technologies will allow analysing 

their energy impact in diverse refurbishment scenarios as a result of their smart interaction improved by the 

introduction of a BEMS.  The project has created a “hub structure” implemented in two phases. On one hand, 

all technology providers of the project (ISQ, SOLIMPEKS, WINCO, PCM, ONCONTROL, KOST and CJR) will 

facilitate the access and identification of specific technologies required leading the eight “technology hubs” 

(covering all retrofitting areas of action) of the project (Renewable energy generation, Thermal storage, Envelope 

insulation, Prefabrication, Heating, Cooling, Lighting and Smart controls) according to their solid background in 

these specific technology areas. On the other hand, the implementation of the technology refurbishment package in 

the five demo buildings will be developed by their pertinent “Demo Hub” composed of a CONSTRUCTION 

COMPANY, an OWNER, a nonprofit ORGANISATION and a PUBLIC ENTITY with the aim of creating a real 

retrofitting scenario and ensuring the future replication of the methodology led by those public entities in 

charge of defining the future nZEB commitments in their regions aligned with the Smart Specialisation Strategy47 

defined.  

This impact is fully aligned with all the specific objectives identified in the Energy effect buildings Roadmap: 

1) Innovative Construction; 2) Building-retrofitting solutions integrating innovative energy equipment and storage; 

3) Interactive sustainable buildings and 4) Performance monitoring tools; and with the transforming energy 

efficiency target named “Reduced energy and CO2 respectively by 50% and 80% compared to 2010 levels”. 

On the other hand, this impact is oriented to satisfy two specific targets of the future SET Plan: 1) Mastering 

the renovation of the main existing building typologies in Europe with ambitious, cost-effective and holistic 

refurbishment packages and 2) Closing the gap between predicted and measured energy performance for new 

and refurbished buildings.   

 

Impact 2: Decrease of installation time by at least 40% compared to typical renovation process for the 

building type 

During the project, several strategies will be implemented with the aim of reducing the installation time which is 

one of the main bottlenecks in a traditional refurbishment project not only for the direct negative impact in the 

 
45 https://ec.europa.eu/energy/en/eubuildings   
46 https://www.buildingsdata.eu/episcope-data/results   
47 http://s3platform.jrc.ec.europa.eu   

https://ec.europa.eu/energy/en/eubuildings
https://ec.europa.eu/energy/en/eubuildings
https://www.buildingsdata.eu/episcope-data/results
https://www.buildingsdata.eu/episcope-data/results
https://www.buildingsdata.eu/episcope-data/results
https://www.buildingsdata.eu/episcope-data/results
http://s3platform.jrc.ec.europa.eu/
http://s3platform.jrc.ec.europa.eu/
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budget (“additional time in the works is a synonym of more costs”), but also for being one of the main problems 

for owners and tenants who are forced to leave their homes during large periods of time related to the retrofitting 

works. Bearing in mind the three main building typologies faced by this project and referenced in the Impact 1, 

an overall estimation of installation time reduction was developed taking as a reference the following parameters:  

▪ Duration of Refurbishment Works: We will provide training and guideline for installers in order to install 

effectively the new technologies. This guideline will also be refined by considering aspects from the pilots and 

to be then further provided by manufacturers for end users/installers.  

▪ Minor Retrofitting Works: Non main structure modification and minor changes in space distribution have been 

considered.   

▪ Limited modifications in common areas for terraced house and apartment block was supposed.   

▪ Tasks related to obtain building permission are not included in the estimation due to they are previous the 

retrofitting works.   

▪ Economy of scales principles was considered. The time savings grow exponentially when the size of the 

building typology is higher.   

The table on page 29 gathers the current duration of the main steps of a traditional refurbishment process and the 

expected benefits quantified by the time savings coming from three approaches: 1) installation of advanced 

prefabricated technologies; 2) introduction of BIM methodology and 3) the use of smart project management for 

multiple works.   

 

Impact 3: Demonstration of a high replicability potential and of large market uptake capacity. 

The overall concept of the Surefit project is based on the future direct replication of the collaborative refurbishment 

solutions within 3 out of 4 main typologies of residential buildings located in the three main climate typologies 

predominant from the north to the south of EU. Furthermore, the project will generate knowledge to scale up the 

methodology within the building typology not covered in the project in terms of guidelines and training for 

manufactures and installers. Regarding the implementation point of view, the solutions are designed taking into 

account key “enablers” for its future application within multi-scale renovation scenarios and the diverse typology 

of organizations (paying special emphasis to SMEs) could be involved in a tentative refurbishment plan. These 

enablers are summarized in:   

▪ Easy-to-use, easy-to-customize, user-friendly renovation management tool (led by ISQ): The project will place 

on the market a project management tool developed specifically for renovation projects. This tool will provide 

stakeholders with timely project progress reports (time tracking and projection, easy-to-understand progress 

reports for stakeholders, quality assurance and percentage complete), great communication capacities 

(communicate updates with local and distributed teams, and share task lists, feedback, and assignments) 

including accessible interfaces (mobile APP, Plug-ins add-ons) and project assessment (identify and remedy 

project obstacles, evaluate performance and appraise financials). The characteristics of the tool are focused on 

that learning curve of the users tends to be sharp in order to implement the tool in the large majority of renovation 

scenarios: 64% of single-family houses48. The tool will contain user guides, operating instructions and tutorials.   

▪ Open-BIM ecosystem (led by UNOTT): The project will enhance and promote the use of openBIM through its 

direct connection with existing initiatives/projects like BUILDINGSMART. The five demos will benefit from 

the clear competitive advantages related to the open access of IFC libraries/standards by the 

designers/construction companies of the project. In addition, the design criteria of the set of advanced 

technologies produced in the project will allow generating and sharing “open format files” with the European 

openBIM environment through the mentioned initiatives. This approach will get a double benefit. On one hand, 

it will reinforce the current BIM database with the introduction of new design coming from one of the most 

novel advanced refurbishment technologies in the market. On the other hand, the technology providers will be 

able to facilitate the market penetration of their products/services as result of making more accessible their 

designs for a wide potential customer community from the design stage.  

▪ Retrofitting Plan Baseline (led by ISQ): Surefit will provide a baseline composed of three retrofitting plans 

mass-customized to the three domestic building sizes of the project. This guidance document will present three 

“best practices” in terms of implementing cost-effective retrofitting packages with the minimum approaches to 

guarantee a deep renovation with high energy savings. The potential stakeholders will understand how 

 
48 Europe’s Buildings under the microscope. BPIE, 2011.   
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developing a renovation project throughout the main steps of the process and will count with a “core 

methodology” for developing their renovation projects in the future.  

▪ Refurbishment Technologies Catalogue (led by UNOTT): Based on the concept of the Technology HUB system, 

the project will generate a refurbishment technology catalogue identifying a set of cost-effective technologies 

within the main action areas of the building: Envelope, Insulation, Lighting, HVAC, Renewables, thermal 

storage and BEM per climate. This catalogue will be shared with the main communities beyond the life of the 

project and will be updated according to the irruption of new technologies as well as will be opened to be 

improved by those external technology partners interested in participating. Moreover, the technology providers 

will introduce/certify the new “product family” developed in the project in those refurbishment categories of 

worldwide sustainable construction certificates such as LEED, BREEAM or PASSIVEHAUS.  

▪ Financial Models Baseline (led by AMS and assisted by ISQ): One of the main bottlenecks in Energy Efficient 

Buildings sector is the lack of accessible financial models in line with the reality of each household profile (the 

age, owner type, purchasing power/incomes or the occupancy rate). This issue will be addressed in this project 

with a set of customized financial models per each demo building. Additionally, the partners involved in each 

“demo hub” will explore the range of financial possibilities (public and private) existing in each region/country 

with the help of AMS. It is projected four years after completing the project to achieve a standard production 

scale of 50,000 units and actively involve various projects within Europe and worldwide. Installation at 

industrial scale for each house (unit) would cost approximately €13,000 of which €7,000 for the technologies 

and so a total annual sale of €350 million, or investment required for building renovation.  
 

Impact 4: Affordability considering all costs involved, with a payback period below 10 years. 

Despite the innovations in the field of financial models associated to renovation project (ESCO models, preferential 

loans, tax/vat incentives, among others), there is still a long way to walk for landing these models in the specific 

niche of private dwellings. While it is true that several successful projects demonstrated a positive response 

regarding the integration of specific refurbishment methodologies, all of them were focused on large surface areas 

leaving out individual interventions more limited and less attractive than a district project. Under this scenario, the 

Surefit project will develop a cost-effective refurbishment framework where the profitability of the investment will 

be present from the design stage of the refurbishment plan. Several approaches will be carried out in order to ensure 

a cost reduction by 50% and a payback period below 10 years of the renovation project:  

▪ Refurbishment technologies with an optimized return on investment (ROI) (led by UNOTT): All advanced 

technologies produced in the project will ensure a ROI lower than 10 years. Thus, all technology providers 

will apply cost-effective strategies within the prototyping and product production stages. In addition, these 

requirements will be demanded during the selection of existing high-performance technologies by the 

“technology hubs”. This approach will guarantee a relevant financial buffer for ensuring the affordability to 

all potential owners.   

▪ Significant weight of the economic profitably throughout the advanced refurbishment plan (led by AMS): The 

overall concept of the project demonstrates clearly that the economic profitability is more than present since 

early stage of “the design of technology packages”. In fact, maximum renovation investments will be defined 

per each demo in terms of balancing a substantial reduction of primary energy demand with an optimum cost 

per unit area.  

▪ The advanced BEMS as smart cost saving tool after the renovation stage (led by ONCONTROL): The project 

will place on the market advanced BEMS capable not only to manage/control/information about the real-time 

energy consumption of the building (energy demand), but also to select the most cost-effective power source 

according to key parameters such as the cost or on-site renewable energy production. These solutions will 

allow improving on energy management and increasing the environmental awareness of the owners, at the 

same time as reducing the energy bills and promoting self-consumption models.  

▪ An external energy commissioning and Life-cycle cost analysis to lend credibility in the process (led by AMS): 

Both analysis will be implemented during the development of Surefit project and will be the main indicator for 

assessing the success rate of the project from a technical, economic, environmental and social point of view.  

Finally, the collaborative environment will keep the owner informed during all steps of the retrofitting plan that 

he/she considers necessary, boosting the credibility of the project. This added-value feature in combination with the 

development of a profitable renovation project, will act as a lever for increasing the private investment of the owners 

as an “engine of growth” for the fulfilment of the transforming target of “Increase private investment in 

research & innovation up to 3% of turnover”.Detailed calculations for this and other technologies will form part 

of Deliverable 8.1 (Economic assessment results) under Work Package 8: Economic, social and environmental 

assessments. 
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MAIN STEPS OF A 

TRADITIONAL 

REFURBISHMENT WORKS 

SINGLE FAMILY TERRACED APARTMENT JUSTIFICATION OF THE TIME SAVINGS FROM THE ADVANCED TECHNOLOGIES 

BASED AND THE AGILE PROJECT MANAGEMENT (APM) TOOL Current 

(days) 

Time 

Saving 

Current 

(days) 

Time 

Saving 

Current 

(days) 

Time 

Saving 

1)Demolition (Rent a large 

container, waste management) 

3 15% 4 20% 12 25% Smart management will allow managing this step as rapid as possible and will use sustainable 

principles for reducing demolition waste by recovering, reusing and recycling materials; using dust- 

minimizing work methods and conducting a careful clean-up. 

2) Structural Carpentry (Drywall 

analysis, Moving/Construction new 

walls, enlarging window openings, 

new construction windows, roof 

structure modifications, etc.) 

12 20% 18 22% 30 24% Prefabricated technologies will lead the time saving in this phase for those structural works related to 

new façades/walls in the works of all suppliers involved in this step. This will also imply that the 

materials/equipment/works machinery are stocked and installed minimising the delays in the process. 

3)HVAC Ductwork, Electrical 

and Plumbing (Vital systems that 

need to be installed when the walls 

and ceiling are open) 

13 25% 19 27% 35 30% Advanced prefabricated technologies will be produced considering key requirements/concepts as 

“plug-and-play”, modular designs and “easy-to-install” procedures. Additionally, these requirements 

will be considered in the selection of existing technologies already available in the market by the HVAC 

hub. An optimized installation of electrical/plumbing will be achieved due to the same justification of 

the previous step. 

4) Insulation (laying external and 

inner insulation in the walls and 

roof) 

11 50% 16 55% 26 60% The advanced prefabricated insulation technologies will decrease the installation time by about 50- 

60% thanks to the application of modular design principles and “easy-to-install” procedures. 

5) Windows (installing new-

construction or replacement 

windows) 

7 50% 10 55% 21 60% A set of high-performance prefabricated windows technologies will be considered according to key 

requirements/concepts as modular designs and “easy-to-install” procedures, which would lead to 

reduction in installation time by 50-60%. 

6)RES installation (energy 

management) 

6 50% 7 55% 14 60% Advanced prefabricated technologies as PV vacuum glazing windows will be produced following “plug- 

and-play” and “modular design” principles. In particular, it is expected a substantial reduction of around 

50-60% in comparison with already existing installation approaches. 

7)Finishing Work (Fine 

Carpentry, Interior Painting & 

Surface Finishes, Flooring and 

Siding, Gutters) 

8 15% 10 16% 30 17% Smart management will inform in real time all stakeholders involved about the progress in these steps. 

This will allow avoiding delays in communication and improving the report management. For this 

reason, a minimum time savings are expected to be reached in these finishing steps. 

TOTAL 60 N/A 84 N/A 168 N/A General Estimation about the time reduction and average time savings coming from the advanced 

technologies. Time Reduction / Time Saving -19 32% -30 35% -62 37% 

Additional reduction for BIM 

solutions within refurbishment 

works 

-4 7% -7 8% -15 9% The refurbishment works will benefit from the advantages of BIM methodology thanks to the automatic 

real time generation of the key content/information within the process. 

Additional reduction for multiple 

Works 

-3 5% -5 6% -12 7% A traditional step-by-step refurbishment process did not consider the capacity for developing multiple 

works. However, the use of the Smart management tool in combination with BIM solutions will allow 

the coexistence of specific steps (from 3 to 7) achieving relevant time savings in the overall process. 

FINAL DURATION FOR 

REFURBISHMENT WORKS 

34 44% 44 47% 82 51% General Estimation about the final duration of the refurbishment works as result of implementing the 

methodology developed in Surefit. 
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Impact 5: New generation of skilled workers and SME contractors in the construction sector capable of 

applying a systemic approach to renovation. 

The biggest share of construction industry workforce is currently composed of blue-collar profiles. Surefit will 

generate a set of new high-skilled worker profiles. The project will provide training and guidelines for the 

implementation of retrofitting solutions. These outputs consider all stages of renovation and will be validated again 

at the end. In collaboration with universities and research institutions, an ambitious education and training program 

will be developed, based on new learning techniques and ICT. As a result, the skills of construction workers will 

be enhanced, shifting towards technical, engineering profiles.  

▪ This change will reduce the relevance of physical skills and capacities, increasing in return the relevance 

of intellectual and white-collar skills.   

▪ Additionally, thanks to the new BIM system and Augmented Reality tools, many of the works that are currently 

done on-site may be handled off-site.   

These two features represent an important change from the traditional construction industry and will help towards 

the integration of new profiles into this sector, such as women or physically disabled people, which currently 

represent a minimum share of the construction industry workforce (10%). The reason for this situation is the stigma 

associated with skilled trades and the misperception that there are fewer career opportunities in construction, as 

the sector is perceived as being predominantly for men. As an example, the refurbishment process management, 

which is currently done on-site by the taskmaster, could be handled (through the platform and augmented reality) 

off-site by a technician, engineer or architect, without the need of any specific physical capacity.   

The construction industry workforce is also aged, with only 8% of the workers being younger than 25 years. Surefit 

project will create a set of high-skilled profiles, attractive to a new generation of highly qualified young 

workers. This high-skilled profile will also lure higher educated workers with higher salaries, allowing 

maintaining European wage relations.  

In addition, this impact will contribute to satisfy the transforming target of the creation of 10 new types of 

high-skilled jobs implemented through knowledge transfer and training.   

2.1.2. Impact on innovation capacity and integration of new knowledge  

The proposed project will produce innovative building technologies (bio-aerogel panels, PV vacuum glazing 

windows, window heat recovery devices, hybrid heat pumps and ground source heat pumps, evaporative coolers 

and integrated solar thermal and photovoltaic systems) that incorporate significantly innovative concepts and 

integrate new knowledge in several subjects: materials, solar energy, manufacturing, building construction and 

building sciences.   

The results of the project will directly benefit to the building-product, HVAC and manufacturing/construction 

industries (e.g. ONCONTROL, KOST, SOLIMPEKS, PCM, WINCO, CJR), in terms of identifying these 

innovative technologies in an emerging market area and will provide the opportunity to generate new 

business/sales. Therefore, in addition to providing energy savings and increased affordability of retrofit measures 

to building owners, the new innovations developed via this project will generate new employment opportunities 

across the EU in the countries they are manufactured and installed.  

The proposed technologies will enable the European manufacturers to establish the new product lines which would 

create an estimated total sale of around €350 million and profit of around €50 million per annum across Europe 

and worldwide after 5 years development.  Table 2.1 lists the expected impacts of the key technologies for the 

industrial partners of the consortium.  

The proposed technologies will be designed to reduce energy demands, deliver renewable energy supply and 

improve comfort and air quality in buildings, with particular focus on EU existing buildings. These will contribute 

to European excellence in terms of improved quality of life. As the post-retrofit buildings have significantly lower 

running costs than that in their pre-retrofit status, and the technologies produced in the project have relatively lower 

cost than other conventional products/methods, they will be affordable to many European users.  
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Table 2.0.1. Impacts of the new knowledge and key innovations 

Innovative 

technologies  

Impacts for the industrial and building management partners of the consortium  

Next generation 

bioaerogel panel  

WINCO as an insulation developer and manufacturer will have a new product for insulating walls and floors of 

residential buildings; FSM as a management organisation for residential buildings will be interested in using the 

product for retrofitting of residential buildings.  

PV vacuum glazing 

windows, solar 

thermal and PV  

SOLIMPEKS will have the three new products to meet the requirements of glazing for lighting, insulation, and 

power generation; FSM will be interested in using the products for retrofitting in their building stocks.  

Surface coatings  FSM will be interested in using the product for retrofitting of individual buildings in a district.  

Integrated heat 

pumps  

UNOTT will develop two new types of heat pump (DX-SAHP and TP-GSHP) for hot water, heat recovery and 

thermal storage; FSM will be interested in using the heat pumps for retrofitting.  

Evaporative coolers 

and window heat 

recovery devices  

ISQ and UNOTT will have new lines of products, for energy efficient cooling and thermal recovery.  

Lighting  KOST will have the new energy efficient designs and products for lighting systems to provide adequate lighting 

for a room space while avoiding glare.  

System controls  ONCONTROL as a designer and manufacturer of control solutions will have new products for HVAC, hot water 

and power generation.   

Prefabricated panels  CJR will have these new products to meet the requirements of building insulation and integration of the developed 

technologies into these panels for rapid retrofit; FSM will be interested in using the products for rapid retrofitting 

in their building stocks.  

This project aims to provide reliable demonstration of the technologies for rapid renovation of buildings. The 

outcome will allow reasonable and validated estimates of the benefits of the technologies for use in retrofitting 

buildings. It will provide a direct answer to the effectiveness of the technologies, and respond the real needs from 

the market in terms of design and installation tools, and performance prediction. This is clearly a significant step 

forward in validating their effectiveness in day-to-day operation.  

2.1.3. Impact on society and the environment   

The Europe 2020 strategy emphasises the need for interdisciplinary research and innovation to provide a social and 

environmental sustainability of manufacturing. Furthermore, the Roadmap to a Resource-Efficient Europe outlines 

the significant impact of construction on natural resources, energy, the environment and climate change. Significant 

improvements in construction activities and construction works all over their life cycle have the potential to 

contribute to a competitive construction sector and to the development of a resource and energy efficient building 

stock, with all new buildings being near zero energy consumers and materials resource-efficient.  

In addition, the project will produce energy efficient products for retrofitting of residential buildings to minimise 

energy use and carbon emissions. Thus, it will contribute to (1) achieving 2020/2030/2050 Europe energy saving 

targets; (2) implementing the Energy Policy for Europe adopted in 2007; (3) implementing the latent recast of the 

Energy Performance Building Directive; (4) promoting the activities addressed in Energy-Efficient Building 

Public-Private Partnership under the LEIT Pillar of Horizon 2020; (5) increasing the market for energy-efficient, 

clean and affordable buildings; (6) creating a knowledge-based and low carbon economy in European construction 

sector.  

Furthermore, the project will contribute significant added values to sustainable development and climate related 

issues. From the industrial perspective, the project will enhance industrial initiatives in the production of new 

sustainable technologies; whilst from social perspective, the project will be socially accepted through design of the 

modular/prefabricated technologies to be easy and fast to install and maintain, aesthetical and relatively low cost 

for retrofitting. This will ensure reliability in the final retrofit, reduction of energy, and affordability for the building 

owner.  

The project includes five demonstration buildings in different climates and different types of buildings, through 

which social acceptance will be addressed. Hence, the project will demonstrate the potential in reducing the 
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buildings' energy consumption and assist in public education in terms of supporting sustainable movement and 

enhancing an "energy aware consciousness". A consequence of this will be a furthering of knowledge on how 

retrofit measures are accepted in a community/district scale. When comments or objections are identified, strategies 

can be developed in addressing these with the aim to integrate retrofitting measures on the wider scale. Through 

this approach a larger energy reduction could be possible as retrofit solutions are applied to a larger district level.  

The proposed project aims to produce technologies for rapid building retrofitting and boosting their market roll-

out. This will provide significant impact to implementation of European Strategic Energy Technology Plan (SET-

Plan) launched by European Industrial Initiatives. The advanced features, i.e., low cost, high efficiency, modular 

structure, easy to produce and install will help stimulate the European building and energy technology market, thus 

creating more job opportunities and improving its strategic role in the European economy.   

The proposed technologies would provide good combination/integration among the product design, energy 

efficiency, cost and environmental sustainability. This will allow both designers and owners of buildings to make 

use of the energy efficient technologies in rapid retrofitting buildings, thus enabling wide scale applications in 

building for multi-functionality and occupant comfort and wellbeing. The project will be important to the 

environment, society, policy and the economy inside the Europe and beyond.   

The Surefit project contains an effective approach to provide both benefiting social and environmental impacts. 

Letters of support received from Câmara Municipal de Mafra (Public Entity), Enercoutim (Solar Energy 

Association) and AICCOPN (Buildings/Construction association) demonstrate the interest from different 

stakeholders and will boost the projects’ visibility.  

SOCIETAL IMPACTS  

Employment is one of the most sensitive issues for welfare and living standards – for individual income and self-

respect as much as for the European social and tax system. Surefit’s impact on this area will be significant. As the 

project will directly increase the competitiveness and sustainability of European construction sector, it will 

contribute to reinforce the creation of employment in it, as well as improve the qualification of construction 

workers towards technical and engineering profiles. The historical perception of the sector as a low qualified 

industry is changing due to the increased implementation of software tools and the accompanying need for 

engineers instead of manual workers.  

In the coming years the construction sector will increasingly need skilled labour. One of the main challenges that 

this economic activity faces is the important number of people retiring between now and 2020, representing over 

two thirds of the existing jobs in construction, industry and transportation. This challenge should be addressed by 

implementing solutions in the sector that bring both, skilled workers attracted by high technological economic 

activities and the incorporation of the construction sector to a low carbon economy. The construction sector has 

been reluctant in the past years to invest in research and development. For this reason, spending on research and 

innovation remain considerably low in comparison with other sectors, even with the industry average. Investing in 

innovation in this sector can bring huge benefits from a social perspective. The EU countries represent a renovation 

market with an estimated turnover of €109 billion, which generated 882,900 jobs in 2015. This market could 

increase by almost 50% if the EU adopts a 40% energy savings target for 2030, creating more than 1 million 

additional jobs49. The Surefit project will contribute significantly to the creation of these additional skilled jobs.  

The societal impact of the project is not only seen in terms of employment, but also in terms of social sustainability. 

Preparing the next generation of knowledge-workers that will take over the use of new technologies: current 

construction sector workers are able to and will be trained to use the solution, minimizing their work for low-tech 

on-site works. Furthermore, construction sector will be more attractive for high-skilled workers through the 

industrialization of an important part of its operation. This will stimulate social cohesion by developing value added 

production in the sector, thus demanding for higher educate workers with higher salaries and allowing maintaining 

European wage relations. This will be enhanced through regular feedback from users which will be established and 

also training to end users of the new technologies  

ENVIRONMENTAL IMPACTS  

Phenomena such as climate change, the depletion of and uncertainty access to raw materials and resources such as 

fossil fuels, growing populations, pollution and consumption levels will push changes in European industry. Such 

 
49 Scaling up Deep energy renovation. Unleashing the potential through innovation & industrialization. BPIE, i24C. October, 

2016.   
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changes include the construction industry, responsible of about a 40% of energy consumption and main contributor 

to GHG emissions. The climate policy scenarios for 2050 show that the building sector must target a reduction of 

at least 80% of its CO2 emissions. Refurbishment of currently existing buildings with a poor energy performance 

is a top priority, as it is expected that by 2050 half of the building stock would still be operational.  The following 

points summarize the main environmental problems that the project solution will help to solve:  

• The amount of buildings that are refurbished each year is hindered by a fragmented sector, with many SMEs, 

technologies and platforms involved along the value chain. Additionally, ownership is dispersed within large 

housing buildings, leading to small-scope one-tenant retrofitting decisions, while an aligned retrofitting plan 

would provide better results for the building as a whole. Surefit will increase in the refurbishment rate, allowing 

refurbish a greater amount of energy-inefficient buildings within the stock every year.   

• Many currently refurbished buildings are still far from the NZEB target due to small scope retrofitting plans or 

accessibility to financial sources. Surefit will increase the refurbishment depth, enhancing the level of energy or 

GHG emissions savings achieved per refurbishment action.  

Any positive and negative social impacts induced by Surefit will be assessed in WP8.  

2.1.4. Impact on the market/economy  

Europe enjoys a unique position as an early adopter of energy efficient technologies. The project will enable the 

EU to secure a global leadership in technology integration in residential buildings. In line with the principles of 

BIST (Built-In Self-Test) and the stringent environmental standards and regulations, the project will be carried out 

by a competent consortium to demonstrate and validate the possibility to develop and apply new sustainable 

technologies suitable for different climatic conditions. These enable the important functions of buildings in terms 

of security provision, increasing use of natural lighting, generation of renewable thermal and electric energy and 

provision of the right level of insulation and privacy. The multi-national feature of the consortium will enable a 

significant market uptake of the new building technologies across Europe and also beyond.  

The main energy saving potential lies in the existing building stock. Newly built houses are usually already built 

in compliance to national performance standards and therefore exhibit inherently small savings potential. The 

forecast of the whole market (building market) is to produce an output of around €545 billion/year for 

refurbishment of existing buildings, from which from one place to another 65% comes from residential buildings 
50. The development of the innovations proposed in this project will catalyse acceleration in development of this 

industry, by enabling greater accessibility to a larger demographic of population through increased affordability 

that is to be incorporated into the innovation designs.  

The project is expected to have an important impact on the building retrofitting sector, as systemic and fast 

retrofitting actions will undoubtedly play an important role in the sector in the future, and systemic energy efficient 

cost-effective approaches will have advantages over other less energy-efficient retrofitting actions. Therefore, 

adoption of the proposed project will result in important economic savings in the retrofitting market and economic 

benefits for building owners. It has been estimated that €1 investment would lead to a saving of €4.  

2.1.5. Potential barriers/obstacles to achieving the expected impacts   

The Consortium is well aware of the main barriers and obstacles that can limit or prevent the market entry of such 

technology. Broadly there could be two potential factors that would affect realisation of the expected impacts of 

proposed technologies, namely technical and commercial obstacles.  

Technically, the potential thermal performance and energy output could be less than expected together with greater 

operational cost at less favourite weather conditions. This obstacle will be overcomed in the project progression 

and a plan will be developed to compensate this possible deficiency. It is likely that a small margin to increase the 

sizes of the system components will be allowed for. Also, R&D work will continue after the project completion 

and during the commercialisation stage in order to improve the performance of these technologies. This issue will 

be further mitigated via direct feedback to the control system of sensors included in each innovation. Through 

collection of data, patterns of energy saving are likely to be identified and used to form strategies of operation of 

the system via the intelligent ICT based controls.  

As the new technologies can achieve much higher energy efficiency and larger operational cost savings than the 

existing conventional methods, slight reductions in energy efficiency and increase in operational cost can still meet 

 
50 Euroconstruct, June 2008.  
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the target set by the programme, which will therefore ensure realisation of the expected impacts of the project.           

The project consortium comprises carefully selected EU industrial organisations that have direct experience in 

manufacturing the building component/technologies and conducting the associated engineering practices. The 

strong consortium structure will enable continuous improvement of the quality of the technologies and the 

associated components, thus minimising the potential performance degradation problem likely met during 

commercialisation of the technologies and helping realisation of the expected project impacts.     

Commercially, the obstacles are related to the issues of budget overruns, emergence of similar products in the 

market, and overestimation of market potential. Close budget management will mitigate the problem of the budget 

overrun. Budget will be controlled by the project coordinator and dispatched to each participant on annual base.   

Within each participant, any purchase or expense will be compared against the financial plan, and it has been 

agreed that any overspend on individual items will be met by the relevant participant rather than EU. Budget 

expense will be monthly reviewed in the participant organisation and an annual financial report will be delivered 

to the coordinator’s organisation (ISQ) for overall inspection. A project financial report will be delivered to EU on 

annual base by ISQ.     

The proposed project aims to produce a number of technologies for integrated building retrofitting. We have the 

key technological advantages to carry through competitive RTD and commercialisation in a proposed area that has 

not been conquered or occupied by US or Japanese technologies, even in the RTD phase. So, the market 

competition is not a major obstacle to realisation of the project impacts.  

To prevent similar products overtaking our development and securing early market advantage, the rapid and early 

formation of a suitable exploitation strategy will be implemented. Soon after assessing the results from the 

experimental rig, the IPR and project Exploitation Manager will approach the partners to negotiate a licensing 

agreement and make new patent application to protect the relevant intellectual properties.   

At project completion, an agreement will be in place regarding the manufacturing, marketing and commercialising 

the new technologies. Should the predictions for the EU market prove to have been overestimated, the global 

market, although similarly reduced, will still be very substantial. These arrangements are believed to be able to 

overcome the market obstacle associated with the technologies and contribute to achieving the expected project 

impacts.  

The technologies will be produced from sustainable and environmentally friendly materials as much as possible, 

as do the reuse and recycling of any materials removed from buildings during retrofitting.  The proposed 

technologies will actually contribute positively to the environment by reducing fossil fuel consumption and 

greenhouse gas emissions and so there is no barrier to their deployment from the regulation and environment point 

of view.  

Specific barriers and mitigation measures are described below.   

ISSUES  DESCRIPTION  MITIGATION MEASURES  

Energy 

performance 

not valued as 

top priority  

End users value not only energy performance, but 

also aesthetics, cultural and historic value, 

acoustics, safety, accessibility and comfort as 

purchase criteria for buildings. Energy 

consumption is often “hidden” and seen as a by-

product of other everyday activities.  

In order to meet all the end-users’ purchase criteria, Surefit will 

incorporate mass customization, allowing the inclusion of 

aesthetics, cultural, acoustic, safety, accessibility or comfort 

parameters in the simulations. Involving inhabitants in the decision 

making process ensures that their expectations are met and 

increases their acceptance, while providing deeper understanding of 

consumer behaviour and motivation structures within the 

complexity of different user groups.  

Societal  

Perception  

There is a societal resistance to change. Building 

owners are not open enough to make sustainable 

choices. Eco-responsibility is perceived as a 

burden.  

Energy performance monitoring equipment is 

lacking or too expensive and the public perceives 

performance monitoring as intruding, thus being a 

lack of acceptance.  

The consortium will dedicate specific resources towards social 

awareness and acceptance (in WP6 and WP8), as it relates to new 

sustainable refurbishment procedures.  

ISQ will prepare several use cases, guidelines, educational 

programmes, workshop, etc. to reach representatives of the 

construction industry, regulators, public bodies and the public, to 

promote eco-responsibility and the advantages of high energy 

efficient buildings.  

End-users 

composition  

Dispersed ownership in large housing/buildings 

prevents from refurbishment.  

Through the development of WP2 the different strategies to 

implement the solution, depending on the characteristics of the end-

users will be addressed.  
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Understanding 

of end-user   

End-user behaviour is poorly understood, making 

difficult to take advantage of inertia in heating and 

cooling systems and by using energy storage 

equipment.  

Surefit is a collaborative multi-stakeholder project, in which the 

needs and specifications of every player of the value chain will be 

considered. Thus, a specific task will be defined within WP6 and 

WP8 in order to analyse and study end users’ behaviour and needs.   

Market 

composition  

Fragmented value chain often leads to nonoptimal 

performance. SMEs represent 95% of the player in 

the value chain.  

Through the development of WP8 the different strategies to 

commercialize the solution, depending on the characteristics of the 

customers will be addressed.  

Qualification of 

the market  

The building sector is slow to adopt new 

technologies and lacks the skilled workforce. 

There are many blue collar profiles involved in the 

value chain. There is ultimately a lack of the 

needed knowledge, training and skills in the 

workforce, from installers to designers.  

There will be a big effort from the technical core of the Consortium 

in order to define training procedures and standards for the use of 

the new technology. It will be crucial to demonstrate that the social 

aims of the project are to train current workers into the use of the 

solution, minimizing their low-skilled needs and to attract 

technicians to the sector.   

Barriers for 

disruptive 

technologies  

The construction sector is quite conservative and 

there is poor trust towards new materials. 

Characterization methods and standards for eco 

construction materials are thus missing.  

WP8 will identify barriers and opportunities to the introduction of 

disruptive technology in the consortium industry, learning from 

previous attempts both within and in related industries 

(manufacturing, shipbuilding, etc.)  

Regulations  Solution selection is only driven by investment 

costs and building codes. Regulations for public 

decision promote lowest prices, not best 

performances.  

WP9 will dedicate efforts to raise social awareness within public 

bodies to promote energy efficiency over cost on regulatory 

standards.  

Standardization  There is a standardization barrier. Various 

building codes and other regulatory standards 

exist across Europe. Energy equipment from 

different suppliers is insufficiently interoperable.   

Continuous update and information exchange between the project, 

technology suppliers and entities and experts in the field of 

standardization will take place within WP9.   

Data Security  The needed standards to ensure data security and 

confidentiality are missing.  

The consortium will actively work towards personal data protection 

and security, granting the anonymity of data, and establishing data 

responsibilities and procedures.  

ROI  End-users value energy performance through its 

economic impact on bills. A quick ROI is 

demanded.   

The renovation tool that will be developed will help in the decision 

making process, helping not only to choose the best available 

technologies from the efficiency point of view, but also those 

technologies that first fit the users’ budgetary constraints. In 

addition, WP9 will assess the exploitation and implementation costs 

of new technologies.   

 

2.2. Measures to maximise impact 

In the following figure the overall strategy for dissemination and exploitation is presented. During the project, it 

will be very important to take decisions about what and how new knowledge should be shared and what should be 

protected. 

 

Fig 31 Overall dissemination and exploitation strategy 
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2.2.1.  Dissemination of the project results 

The Consortium aims to publicise the project and products in order to facilitate future marketing of the technologies 

and for professional advancement. As proposed in Section 3.2, a dissemination group within the Dissemination & 

Exploitation Group (DEG) will be led by exploitation manager: Mr Themis Sarantaenas, AMS. He will manage 

various dissemination related issues during the whole project period, including (1) determination of the targeted 

groups and personnel for dissemination; (2) collection/identification of the research results that are suitable for 

dissemination; (3) planning/organisation of the dissemination activities/events over the project duration; and (4) 

developing the methods/policies applicable to the dissemination executions.   

The targeted groups/personnel for dissemination of the project results are:  

• Professionals (engineers, academia, researchers and students) in areas of energy, building design and 

construction, building materials, building services and manufacturing  

• Local authorities & EU/national/regional public bodies (Câmara Municipal de Mafra endorsed the 

project with a letter of support)  

• Policy makers working in energy and environment departments of local/national/EU governments   

• Building product/construction companies and SME contractors    

• Management members of the relevant industries   

• Energy efficiency building associations (Enercoutim endorsed the project with a letter of support)  

• Architects and relevant associations (AICCOPT endorsed the project with a letter of support)  

• End users, owners and users of residential buildings  

Overall, the research results derived from the project are classified as (1) technical items including design drawings, 

testing prototypes, validated simulation/optimisation tool, and simulation/experimental results; (2) operational 

items such as the prototypes produced in factories and installed in buildings and field-trial results; and (3) social-

economic items including manufacturing/installation standards, economic and environmental assessment results, 

and building impact analytical tool/results. These items will be carefully identified and for publication through 

appropriate routes and approaches.  A Data Management Plan will be developed, considering privacy regulations 

both at national and European scope.  

However, in order to protect the commercial interests of the industrial participants which are facing strong 

competitive pressures from the US and Far East, publication of the materials will be selective, except for 

submission of contractually required reports and information to the Commission. In this case, the Dissemination 

Group will work closely with the IPR and Exploitation group within the DEG to decide which part of the above 

information is to be protected by patents, copyright or trade secrets and which part of the above information is 

suitable for dissemination. The methods and routes for dissemination include:  

1) The internal dissemination of the results will be made by publishing and circulating technical documents and 

memoranda that will be treated as confidential if any commercially sensitive information is included.  

2) Dissemination to the Commission will be made by reports as outlined in the grant agreement.  

3) General dissemination to the industrial, academic and public will be made through public demonstration, 

seminars and workshops, open days, publication in journals, conferences, exhibitions, website, newsletters, 

and media. A plan for carrying out the dissemination activities is detailed as follows:  

• Public demonstration – the technologies and buildings retrofitted will be demonstrated to the public at five 

countries with retrofitted buildings (Finland, Greece, Portugal, Spain and UK) for the duration of one year. 

The buildings will be open to the public at all the feasible time. In particular, about ten 1-day organised 

demonstrations will be made to schools, general public and business (policy makers, architects, building 

services engineers, renewable/sustainable energy system manufacturers, building industry, and owners and 

users of buildings) for visiting the buildings through invitation.  Each demonstration will be intended to 

have an audience of 30 or more. A questionnaire will be used to obtain feedback from the audience on the 

value of the visit.  Survey of occupants’ acceptance will be carried out at least 50 times (weekly or more 

frequently at certain periods such as the time right after renovation). Feedback from this activity will 

utilised to identify factors that will have been overlooked by researchers in the development phase and used 

to correct issues identified, where possible. This will ensure innovations to be marketed have greater user 

acceptance, and ensure future purchases.  

• Workshops – five stakeholders’ workshops will be organised at the end of the project (month 48) by ISQ 

in collaboration with CJR, AMS, FSM, AALTO and UNOTT at five countries where participants will be 

involved with building retrofitting, to publicise the research achievements and demonstrate the operation 
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of the renovated buildings to the policy makers, architects, building services engineers, 

renewable/sustainable energy system manufacturers, building industry and public. The expected number 

of attendees will be 100 each.  

Besides, the following five workshops will be organised over the project duration:  

a) A commercial workshop, for the building industry stakeholder and building energy providers. 

The aim of this workshop is to provide training about installation and feasility of the new 

technologies to installers and other relevant stakeholders.  

b) A scientific workshop for the EU building research community.  

c) A policy workshop for the EU building policy makers and standardization bodies.  

d) An exhibition to present results and products to industry, which will be part of the Europe wide 

large scale exhibition (e.g. Ecobuild Event) with anticipated visitor number of over 5,000.  

• Paper publications – Over the project duration, the partners will publish at least 14 papers (one for each 

participant on average; more papers for academic partners) in relevant journals (e.g., Energy and Buildings, 

Building and Environment, Applied Thermal Engineering, Applied Energy, Solar Energy, Renewable 

Energy, Low Carbon Technologies), with one paper each year for each academic participant in 

collaboration with non-academic participants. All journal publications will be open access and comply with 

standard practice.  

• Handbooks - A handbook will be developed as a further deliverable for the public containing guidelines 

and best practice for fast retrofitting of residential buildings. Another brochure will be developed which 

will contain case studies resulting from all the demonstration buildings retrofitted. It will include details of 

all relevant parameters analysed during the project (such as energy consumption, components and 

solutions, financial costs and payback periods, users behaviour and perception) and related improvements 

achieved through renovation. In addition, training materials will be produced to support training and 

learning activities (including e-learning).  

• Conferences and Exhibitions - The Consortium members will present their research findings in at least four 

international conferences (e.g. World Renewable Energy Congress, Sustainable Energy Technologies) and 

exhibitions (eg Ecobuild and The National Self-Build & Renovation Centre) once a year, each involved 

with 3 to 5 members from different organisations. The consortium will work closely with various country 

councils (e.g., Green Building Council) to disseminate the project findings.   

• Website – The Project website will provide a clear route for dissemination of project results internationally. 

A special project website will be developed at AMS at month 3 of the project to report the latest research 

and innovation activities and major findings. The website will be linked to industry and research groups 

and forums to attract interest from the construction and sustainable energy community worldwide. The 

website will be regularly updated. All partners will provide links to it from their own websites and be 

permitted to access this website to update information and latest developments related to their works. E-

learning materials based on the training material will also be uploaded to the platform. The website, as a 

project dissemination tool, will allow broad access to researchers, professional bodies and the general 

public.  

• Newsletter – A newsletter will be issued through the EU Energy and Building Administrative Office at 

month 30 of the project operation. This, as a free-charging brochure, will be delivered to over 10,000 

professionals within the EU and worldwide.  

• Project leaflets – Leaflets will be produced to publicise the project. The leaflets, each with the size of four 

pages, will be distributed in the planned events and also to public. It is expected that around 5,000 leaflets 

will be distributed over the project duration.  

• Social networks – a variety of social media platforms (including YouTube, Facebook, Twitter and 

Linkedin) will be used to publicise the project and results. In particular, videos illustrating various 

technologies produced and installed as part of the project will be advertised in such platforms.  

Media (TV or newspaper) reporting – ISQ will organise a news report to be publicised in an EU media, e.g., TV 

or newspaper, at month 48 of the project, which is expected to reach over 500,000 non-professionals within the 

EU and worldwide. 
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2.2.2.       Exploitation of the project results   

As proposed in Section 3.2, the dissemination & exploitation activities will be led by Mr Themis Sarantaenas, 

AMS. He will coordinate these activities including data management; publication identification; IP (Intellectual 

property) related issues; license agreement; business ventures; technology implementation plans; commercial plan 

(business model); and financial plan. The detailed plans concerning exploitation activities are addressed as 

follows:  

(1) Data management: A Data Management Plan will be developed, considering privacy regulations both at 

national and European scope. Data such as U-value, thermal/visual/electrical efficiency, weight, size, 

installation time, energy consumption figures, cost, payback period, lifecycle cost saving will be generated 

from the project procession for different technologies. The data will be acquired using experimental 

measurement standard, as well as material and structural measurement standards; and data will also be 

obtained using the onsite building real-time measurement standards. All these data will be analysed.  

However, those processing data will be only used in the project reports that have limited access to the 

consortium members and EC officers only. All the data appeared in scientific papers, leaflets, videos, or 

exhibitions will be open (access) to the professional institution, researchers and the general public worldwide.    

(2) Publication identification: To decide which type of information may have public dissemination, which 

should remain reserved and which should be protected. This work will be jointly undertaken between the 

exploitation and dissemination groups, and procured at the Project Steering Committee meetings as part of 

the meetings tasks.   

(3) IP related issues: The Dissemination and Exploitation manager will oversee patent applications, copyrights 

and licensing policies. Use of background IP as well as confidential information by other partners of the 

project will be secured within the Exploitation Agreement. New commercially significant innovations will 

be protected by taking up patent/license applications, which, in this case, will be bio-aerogel panels, PV 

vacuum glazing windows, window heat recovery devices, hybrid heat pumps and ground source heat pumps, 

evaporative coolers and integrated solar thermal and photovoltaic systems. It will also suggest the appropriate 

time to file the cases and determine the name list of the inventors (e.g., with the selected partners as the joint 

inventors of the certain technologies). During the project progress, the dissemination/exploitation manager 

will frequently monitor the specialised press, dedicated websites, etc., to understand in real time the actual 

technology state-of-the-art associated with the work addressed in the project. The manager will make 

continuous checks of patent literature to verify which protectable results can be hindered by the issued 

patents, and monitor the market demand relevant to the technologies to be produced.  

(4) Licensing agreement: The partners will decide on any licensing agreement. The agreement will clarify the 

percentage share to each partner as a result of patenting various technologies. The consortium agreement will 

provide information about licensing agreements and the right of the partners.  

(5) Joint ventures (or independent businesses): The Coordinator will organise a meeting at the appropriate 

time of the project to consider issue of setting up the joint ventures, or transferring the patented technologies 

into some enterprises inside (or outside) the Consortium, after completing the project. For a joint venture, 

the role and stock-share of each partner as well as structure and operational scheme of the venture will be 

detailed. For independent businesses, issues related to technology transfer such as licensing fees, share of the 

commercial margins as well as proportion of each partner taken in the businesses will be clarified in the 

meeting.  

(6) Technology implementation plan: ISQ and AMS with the help of other partners will complete the 

technology implementation plans at the mid-term assessment at Month 24 and also at the end of the project 

at Month 48. These will provide the routes of commercialising the project results as well as exploring new 

related products after the project completion. The plans will include major technical results derived from the 

project such as the manufacturing standards for the technologies and installation guidelines.  

(7) Commercial plan (business model): The Consortium will develop a commercial plan (business model) that 

will address the issues relating to operation of a joint venture or the independent businesses. This plan will 

detail the routes of marketing/commercialisation of the technologies in the initial five years after starting-up 

the businesses, including plans for advertising, marketing, commercial activities such as visiting, exhibition, 

open day, bidding as well as external relations. The market plan would also involve market analysis for each 

country.   

(8) Financial plan: The Coordinator with the help of the Consortium will develop a business plan that will 

address the issues related to post-project investment and funding for the above addressed products. This plan 
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will address the financial budget of starting-up the businesses and agreed contribution by each partner. It is 

likely that the industrial partners will invest in the technologies by raising funds, setting-up production lines 

and workshops; whilst the Universities/research organisations will provide technical support, lab-testing, 

personnel training and policy development across the whole process. An initial agreement will be in place 

regarding the marketing/commercialisation of bio-aerogel panels, PV vacuum glazing windows, window 

heat recovery devices, hybrid heat pumps and ground source heat pumps, evaporative coolers and integrated 

solar thermal and photovoltaic systems by the industrial partners.  

The project is expected to have a profound impact on retrofitting of existing buildings through the exploitation of 

its marketable product. To accomplish this, an appropriate communication strategy will be designed at the 

beginning at the project and running through its lifecycle that will target its commercial exploitation. More 

specifically, to ensure the effectiveness and the success of the project’s outcomes and findings, an extensive analysis 

will be conducted aiming at identifying the potential customers and competitors. In addition, already existing 

projects related to the building retrofitting could be used for knowledge exploitation while in parallel could 

potentially contribute to the strengthening of the project position in the market. The key actions for the exploitation 

of the project are as listed in the following Table. 

Key exploitation actions 

Market analysis 

A detailed market analysis will serve as a key element to recognise all the potential market opportunities of the prefabricated technologies. 

The expertise and quality of the consortium will put emphasis and attention to the potential market opportunities ensuring the success of 

the project. 

IPRs analysis 

Intellectual Property Rights will be a priori identified and analysed for the intermediate and the final findings of the project. Usage of 

individual background technology and knowledge will be regulated at the beginning of the project through a comprehensive IPR 

agreement. Foreground technology and knowledge claims and project outcomes ownership will be defined and protected based on the 

contribution of each partner. 

SWOT Analysis 

A SWOT analysis will be performed towards evaluating strengths, weaknesses, opportunities and threats regarding the prefabricated 

technologies. 

Analysis of the state of the art, target stakeholders, competition and risks 

Analysis and examination of the state of the art, target stakeholders, competition and risks accounting for the business sectors of 

prefabricated technologies will be conducted. This analysis is expected to enhance the development of innovative components/services of 

technologies compared with the existing products. 

Individual and overall exploitation and business plans 

Business plans will be set up by each partner and by the consortium as a whole to investigate, design and deliver individual and joint 

exploitation of the project findings. The business plans will examine value and market definition, value configuration, partnerships, 

definition of business models (costs, revenue flows, calculation of net return etc.), business plan deployment, product launch, etc. The 

technologies for initial exploitation by each partner are listed as follows: 

▪ Bio-aerogel panels – WINCO and AMS 

▪ Solar thermal and PV – SOLIMPEKS and AMS 

▪ Surface coatings – FSM and AMS 

▪ PCM panels – PCM and AMS 

▪ Integrated heat pumps – UNOTT, PCM and AMS 

▪ Evaporative coolers – ISQ and AMS 

▪ Window heat recovery devices – ISQ and AMS 

▪ Lighting devices – KOST and AMS 

▪ System controls – ONCONTROL and AMS 

▪ Prefabricated panels – CJR 

Products and distribution licenses definition 

The final products and the sub-products of the project will be prepared for EU certification in order to have commercial potential. 
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Validation 

Validation through technology deployment scenarios; (i) experimental lab test benches, (ii) demonstration in existing buildings. 

Continuous enhancement and update 

The partners will pay attention and focus on continuously updating the market analysis in order to detect and recognize new exploitation 

channels, agreements between the partners and third parties, etc. 

Roles and tasks 

The definition of the roles and responsibilities will be very clear and the task distribution among the partners will be determined in such a 

way that each specific task will be strictly compliant with each partner’s field of excellence while being apprised of the other activities 

taking place to avoid any loss of the full picture effect by any of the partners. 

Initial exploitation and business plans: The following steps will be undertaken to enable the expected impacts to be realised:  

Year 1-2 of the project: carry out the collaborative R&D activities to enable the estimated performance of technologies and associated 

components to be achieved.  

Year 2-4 of the project: demonstrate and evaluate the performance of the technologies in laboratory tests and field trials with public 

demonstration.  

Year 4 of the project: identify and file the patent cases; form-up licensing agreement; set up the joint (independent) ventures for the 

technologies and other components; readiness for EU certification; disseminate the research results; carry out education and training 

programmes; and organise public awareness and communication activities.  

Year 1 after completing the project: manufacture 10,000 units and install those units and the associated components in selected EU 

buildings; market and advertise the systems throughout Europe; carry out education, training and public awareness activities. This is based 

on estimated 1,000,000 annual retrofitting residential buildings in the EU, 1% of which will use the technologies produced from the 

project.  

Year 2 after completing the project: increase production scale to around 20,000 units and involve more engineering practices; strength 

the marketing and advertising activities; and continue on the regular education, training and public awareness programmes.  

Year 3 after completing the project: expand the production scale to around 30,000 units and extensively involve energy and building 

projects throughout Europe and worldwide; explore international market with focus on Asia, North America and Middle East; continue 

on regular training, education and public awareness programmes.  

Year 4 after completing the project: achieve a standard production scale of 50,000 units and actively involve various projects within 

Europe and worldwide. Installation at industrial scale for each house (unit) would cost approximately €13,000 of which €7,000 for the 

technologies and so a total annual sale of €350 million. This is a very conservative estimate, in other words a much cheaper solution than 

€3.5 billion (= 1% x 65% x €545 billion/year for refurbishment of (assuming global number to be 5 times 1 million for the EU) residential 

buildings17).  

 

 

The project partners will make a comprehensive plan to enable the continuation of the commercial/exploitation 

strategies after completing the project. This will include actions to support, upgrade, expand and transfer the project 

results into real businesses, and will be funded by the returns of the commercialisation activities described above. 

In this perspective, the partners will develop an innovative plan whereby the short-term payback of the technologies 

will be used to financially support the mid-term activities, such as those targeting district/urban contexts. This 

innovative exploitation approach will allow any interested partner to maintain an active role within the project. 

The project will be strongly supported by the IP/Business Innovation Department of AMS. The expected 

milestones and impacts of this proposed RTD are as follows:  

 

Year  2024  2025  2026  2027  2028  

Commercial  

route map  

  

License  

Industry  

Invest  

Industrial   

& technical  

Prototype  

Commercial 

Prototype out  

Product Penetration  

Market Test  

Standard updated  

Product   

Launch on   

Market  

Finance  HORIZON 2020  Licenses Tech-

trans  

Venture Capital  Product Dev. Vent. Capital  New product 

Dev. Capital  

Competitive  Unique, competitive costs, smart integration of all advantages from material, technology, devices, good 

manufacturing and well marketing channels/partners, good strategy  
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2.2.3.     IPR management   

As the project will be operated in a form of collaboration between the companies and the 

universities/research/public organisations, any intellectual property rights arising from the work will be a joint 

issue of these organisations. In this case, the consortium partners will organise a meeting at a proper time to 

negotiate an appropriate revenue sharing arrangement, which will be based on the contributions of each partner to 

the project. This will form a licensing agreement to be signed at an appropriate stage of the project between the 

consortium partners. It should be stressed that the licensing agreement should only be signed after generating the 

results (e.g. patent cases) and identifying the contribution each partner made to the results.   

It is expected to generate at least eight patent cases, namely, bio-aerogel panels, PV vacuum glazing windows, 

window heat recovery devices, hybrid heat pumps and ground source heat pumps, evaporative coolers and 

integrated solar thermal and photovoltaic systems.  In this case, Mr Themis Sarantaenas, Dissemination and 

Exploitation Group Manager, will discuss the new patents at the consortium meetings including new innovations, 

named inventors, revenue share, application fee-paying and action plans. The named lead inventor will file the 

patent application through his/her organisation. The maintenance of the patents will be monitored by the lead 

inventor and fee-paying will be brought into action as schedule.   

If any patent or intellectual property is to be transferred to a potential joint venture or an independent business, the 

IPR and DEG Leader will call up a meeting among all the consortium members and the user of the intellectual 

property to discuss the matters related to license transfer, including fees charged initially and during the business 

development, stock share of the technology within the business, as well as financial share among the partners. This 

will generate a further updated licensing agreement addressing the matters concerned.      

When the project intends to use the existing intellectual properties within the consortium or outside, a legal request 

process will be conducted to ensure the logistic use of the materials and fees to be paid as need. In case of 

confliction, the legal departments of the partner organisations will be involved to help resolve the matter.    

If required, a Confidentiality Agreement will be signed and/or a more comprehensive Cooperation Agreement 
will be put in place in order to protect the background Intellectual Property of each Partner and define the 
mechanisms of sharing the foreground IP generated in the course of the project. It is envisaged that such an 
agreement will be discussed and signed by all partners during the kick-off meeting of the project.    

2.2.4.    Communication activities   

Part of communication measures relating to the project dissemination have been addressed in section 2.2.1 - 

Dissemination of the project results, including website, workshops, conferences, and videos. To further enhance 

the effect of project dissemination, several additional measures have been planned and are detailed as follows:  

• Teaching to students: By the end of the first project year, researchers from academic organisations will 

collect the project findings to form brief teaching materials and these will be updated in the following years. 

The academic personnel will use the materials to present lectures to over 100 undergraduate and postgraduate 

students at their various universities/institutes. This will allow the academics to convey gained knowledge 

to the students. 

Training sessions: For each pilot building site, a one-day training session will be organized at the start of the 

demonstration process. This training session composed of about 50 participants, will be split into two groups, one 

aims at technician and another aimed at end users with about 50 participants for each pilot building site. 
•   The training materials will enable the technicians and end users involved to understand the basic knowledge 

of the products, product installation and operational approaches, as well as product/building performance 

measurement methods. This will enable the technicians to obtain the skills and knowledge needed in building 

retrofitting. These training sessions will be organized by the building demonstration organizations within the 

consortium. Besides, training will be provided in the whole renovation processes from manufacturing 

companies in advance of production to construction companies (retrofitting installers) before installation and 

refined during the processes.   

• Newsletter: A newsletter will be issued through the European Energy Efficient Building Association at end 

of the project. This, as a free-charging brochure, will be delivered to over 10,000 professionals within the 

EU and worldwide.   

• Media (TV or newspaper) reporting: The consortium members will organise a news report to be publicised 

in an EU media, e.g., TV or newspapers, at end of the project.  
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• Governments/associations connection: During the project progress, AMS will be responsible for 

developing the links with European professional associations and governmental organisations, including 

European Energy Efficient Building Association, Renovate Europe, Solar Thermal Technology Platform, 

World Society for Sustainable Energy Technologies, European parliament and national building energy 

management organisations. These links, with frequent actions (every 3 to 6 months), aim to develop some of 

the project findings into the government authorised standards, guidelines and best practices, as well as find 

opportunities for wider deployment of the new technologies across Europe. Relevant stakeholders such as 

Câmara Municipal de Mafra, Enercoutim or AICCOPT have already shown their interest and support to the 

project and provided letters of support where they state that they will be involved in project activities.  

All the project partners will be involved in communicating with local enterprises/stakeholders in order to raise the 

profile of this project and lay the foundations for wider networks within the construction sector with involvement 

of professionals from both local academia and industry. Professionals in this area are in urgent need of affordable, 

fast and suitable renovation solutions to reduce energy and carbon emissions in existing buildings. The project will 

lead to a range of innovative technologies for rapid retrofitting of existing buildings. This will assist in enhancing 

the EU economy and job creation. The produced technologies will also assist in improving the quality of life in 

Europe and countries outside the EU. It is expected that our communication strategy will help enhance the value of 

the public spending, contribute to the positive influences to our day-today life, and make people aware of the benefits 

that the programme may bring about, e.g., creating jobs, training skilled researchers, developing new technologies, 

bringing ideas from research to market, and creating the better working environment.  

3. Implementation 

3.1. Work Plan  

3.1.1. Overall structure of work plan   

The project will involve sizing, testing and rapid integration of innovative technologies, monitoring and 

demonstration of the performance of the technologies, socio-economic evaluation, effective operational tools, 

business model, dissemination and exploitation of research results as well as project management.  

The project is broken down into a project management package, five technical work packages, a work package for 

methodology, guidelines and effective operational tools, a work package for social, economic and environmental 

assessment and a work package for dissemination and exploitation, and a work package for ethics requirements. 

The relationship between the work packages are described in 3.1.6 and reproduced below. The work packages are 

designed to successfully deliver the project outcomes on completion of the project.   

 

 

Work Package 1: Overall project management and coordination (Work Package leader – ISQ). This work package 

is concerned with management of financial and administrative aspects of the project, ensuring that a good quality 
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is maintained throughout the project. This work package will also involve project co-ordination as described in 

detail in section 2. This work package will enable objective 1 to be achieved.  

Work Package 2: Sizing of technologies for optimal performance of the technologies and buildings (Work Package 

leader – AALTO). This will involve optimal sizing of components for each energy efficient innovative technology 

and combination of innovative technologies for rapid retrofitting of each type of building using computer modelling 

and life cycle analysis. This work package will enable objective 2 to be achieved. Completion of WP2 will be 

milestone 1.  

Work Package 3: Development of system control (Work Package leader – ONCONTROL). Control of integrated 

technologies will depend on measurements of indoor and outdoor environments. An adequate control algorithm 

will be developed and integrated with hardware. This work package will enable objective 3 to be achieved.  

Work Package 4: Fabrication and testing of the technologies for retrofitting (Work Package leader – UNOTT). 

Innovative technologies with optimal sizes for retrofitting in WP 2 will be fabricated and tested under controlled 

conditions before being installed in buildings. Key technologies include bio-aerogel panels, PV vacuum glazing 

windows, window heat recovery devices, hybrid heat pumps and ground source heat pumps, evaporative cooler, 

etc. Lab testing results will be used to modify and improve the design. This work package will enable objectives 4 

to 6 to be achieved. Completion of part of work for WP3 and WP4 related to design will be milestone 2. The 

availability of prototype technologies for field trials will be milestone 3.  

Work Package 5: Retrofitting of buildings (Work Package leader – CJR). It includes the installation and 

commissioning of the technologies in five buildings provided by relevant partners from Finland, Greece, Portugal, 

Spain and UK. Before retrofitting, the energy consumption by the buildings will be measured in order to determine 

the amount of energy saving after retrofitting. This work package will enable objective 7 to be achieved. 

Completion of WP5 will be milestone 4.   

Work Package 6: Monitoring and demonstration of the performance of the technologies and buildings under real-

life context in five buildings in five countries (Work Package leader – UNOTT). The retrofitted buildings will be 

monitored for at least 12 months before retrofitting and for 12 months after retrofitting. The buildings will be 

demonstrated to visitors and the acceptance of occupants and visitors will be assessed which will be used to update 

the social and economic analysis. This work package will enable objective 8 to be achieved. Completion of WP6 

will be milestone 5. This work package is broken down into three work tasks.  

Work Package 7: Development of methodology, guidelines and effective operational tools (Work Package leader 

– ISQ). This will develop a methodology, guidelines and effective operational tools for optimising the renovation 

process and decision-making. This work package will enable objective 9 to be achieved.  

Work Package 8: Assessment of life cycle economic, social and environmental impacts of the technologies (Work 

Package leader – AMS). This will evaluate the technologies to existing or developing international standards; carry 

out risk assessment for installation and operation of the system under real-life context and the economic viability, 

environmental sustainability and social acceptance of the technologies. A business model for the technologies will 

also be developed. This work package will enable objectives 10 and 11 to be achieved.  

Work Package 9: Dissemination and exploitation (Work Package leader – AMS). This work package deals with 

dissemination and exploitation as described in detail in section 3.2. The buildings will be demonstrated to visitors 

and the acceptance of occupants and visitors will be assessed which will be used to update the social and economic 

analysis. This work package will enable objective 12 to be achieved.  

Work Package 10: Ethics requirements (Work Package leader – ISQ). The objective of this is to ensure compliance 

with the 'ethics requirements' set out in this work package. This work package sets out the 'ethics requirements' 

that the project must comply with. 

The project is scheduled for a total duration of 48 months and a diagrammatic plan for the project is given below. 
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3.1.2. Timing of Work Packages and Their Components 

 

 

Work Packages Tasks Start End Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

1.1 Financial management 1 48 D1.1 D1.2 D1.3 D1.4

1.2 Administrative management 1 48 D1.5

1.3 Risk management 1 48

2.1 Sizing of components and technologies 1 15 D2.1

2.2 Dynamic simulation of building energy demand 1 15 D2.2

2.3 Simulation of indoor environment 1 15 D2.3

2.4 Socio-economic modelling 1 15 D2.4

2.5 Integration of technologies 7 15 D2.5

3.1 Development of a control strategy 6 15 D3.1 

3.2 Development of components for control 7 15 D3.2

3.3 Development of control algorithms 7 15

3.4 Integration of hardware and software 13 18 D3.3

4.1 Production of technologies for envelope retrofitting 7 17 D4.1+D4.2 

4.2 Production of energy efficient facilities 7 17 D4.3+D4.4 

4.3 Lab testing the performance of the technologies 15 23 D4.5+D4.6 

4.4 Prefabricating technologies for each building 15 24 D4.7+D4.8 D4.9+D4.10

5.1 Measurement of energy use before integration 13 36 D5.1 D5.2

5.2 Installation of technologies for each building 19 36

5.3 Implementation of controls for each building 19 36

6.1 Testing technologies and retrofitted buildings under real-life context 34 46 D6.1

6.2 Performance analysis 34 46

7.1 Methodology development 7 48 D7.1 

7.2 Development of guidelines 7 48 D7.2 

7.3 Development of effective operational tools 7 48 D7.3

8.1 Economic evaluation 19 48 D8.1 

8.2 Environmental & social sustainability assessment 13 48 D8.2 

8.3 Risk assessment 37 48 D8.3 

8.4 Business model development 37 48 D8.4

9.1 Project website 3 48 D9.1 D9.2 D9.7 D9.5

9.2 Dissemination activities 7 48 D9.3 D9.6 

9.3 Exploitation activities 19 48 D9.4 D9.8

9.4 Communication activities 19 48 D9.9

10.1 Ethics requirements 1 48 D10.1 D10.3

10.2 Data Protection 1 48 D10.2 

10.3 Ethics Monitoring 1 48 D10.4

Project meetings x x x x x x x x x

Project milestones 1, 2 3 4 5,6,7

2020 2021 2022 2023 2024

1. Project management

3. Development of system 

control

2. Sizing of technologies and 

simulation of technology and 

building performance

4. Fabrication and testing of 

technologies

5. Installation of technologies 

in buildings

6. Field testing of technologies 

and buildings

7. Development of 

methodology, guidelines and 

tools

10. Ethics and security

8. Economic, social and 

environmental assessments

9. Dissemination and 

exploitation
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3.1.3. Work Package Interdependencies (Pert Diagram)  

The relationships between the work packages are shown in the Pert diagram of Fig. 32. WP1 - project management 

- covers all remaining Work Packages (WPs) in the full project period. 

 

 

Fig 32. Pert diagram of the project 

3.2. Management structure and procedures  

3.2.1. Organisation Structure and Decision-making Procedure 

The proposed project involves eight companies, two non-profit organisations, and two research organisations, with 

focus on production and demonstration of technologies for retrofitting of domestic buildings. Management of a 

successful research and development project involves both good management of the project and effective 

communication of the developed and demonstrated results outside the project. Especially for interventions on 

existing buildings and retrofitting activities, the allocation of costs and benefits depend heavily on location causing 

inertia at existing institutions (e.g. utilities, investors) and lack of momentum to change. The consortium partners 

understand that success can only be reached by aggressive technical development combined with excellent 

communication inside and outside the consortium. The proposed management structure responds to these 

challenges by making use of a Project Steering Committee that, mainly dealing with the various work tasks and 

associated standards related issue is composed by the leaders of the eight work packages involved in the project. 

The Project Steering Committee, acting as the executive board of the General Assembly (comprising of the 

representatives of all partners), is led by Dr Muriel Iten from ISQ, who has excellent project management 

experience. This structure provides the Consortium with a well-defined distribution of responsibilities, 

guaranteeing timely responsiveness to different difficulties that may arise from the technical, administrative and 

financial aspects. Moreover, there will be the definition of the technical manager, dissemination and exploitation 

group, and demo cases work groups; all of which are overseen by the Project Executive Committee. Due to the 

industrial commitment of the project consortium members, the IPR and exploitation issues will be particularly 

addressed by the dissemination and exploitation group. The overall structure of the project management is depicted 

in Fig. 33.  



 

[894511] [Surefit] – Part B Page 58 of 120 

     

 

Fig 33 Project organisational structure and decision-making procedure 

Figure 34 illustrates the overall management schemes of WP and Fig. 35 shows the principle of management 

and reporting of the sub-projects and work tasks (WT) in detail employing a fictive example. Work packages 

may comprise more than one partner, and they are managed by a WP leader who reports to the partners in 

her/his WP and receives reports from them. The work task leaders from different partners in turn report to the 

WP leader by whom she/he is managed. The WP leaders report regularly to the project management and at least 

four times per year to the Steering Committee.  

 

Fig 34 Overall management schemes 
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Fig 35 Management of work packages and work tasks 

Based upon illustration in Fig. 33, the organization structure of the Consortium will include the following 

components:  

• Coordinator  

• General Assembly (GA) – for strategic decision and orientation (including one member for each partner)  

• Steering committee (SC) – an executive body who will make operational decisions required for full 

implementation of the project activities. Due to a relatively compact consortium established, attempt will 

be made to have the same persons both the GA and SC, although this will be obviously left to the partners; 

discretion in decision making is based on their internal processes and decision making structures.  

• Demo cases working groups  

• Dissemination and Exploitation Group (DSG)  

The Coordinator and her role  

The project will be coordinated by Dr Muriel Iten from ISQ, Portugal. Her roles as the coordinator could be 

generally identified from two sides: management and scientific issues, detailed as follows:  

From management point of view, the Coordinator will  

• Manage the overall legal, contractual and administrative issues of the project, including the preparation and 

maintenance of the Consortium Agreement;  

• Administer the EC Grant financial flow between the European Commission and the whole Consortium;  

• To ensure that timely and effective communication is maintained within the Consortium and between the 

Consortium and the European Commission;  

• Ensure prompt delivery of all reports and deliverables required by the EC;  

• Supervise the organization and implementation of the planned project meetings and convene extraordinary 

meetings, if necessary;  

• Assist and chair the General Assembly and the Steering Committee;  

• Coordinate the knowledge management issues;  

• Ensure ethnic and gender control and to oversee science and society issues related to the activities conducted 

within the project  

From scientific point of view, the Coordinator will   

• Coordinate the scientific activities relating to the project for implementation of the work plan, including the 

interactions of the activities among the Work-Packages;  

• Assist in the organization of the dissemination activities;  

• Review, enforce and monitor continuously the implementation of the scheduled activity, including the 

production of deliverables and achievement of milestones;  

• Supervise the organization and implementation of scientific and dissemination events planned throughout 

the project lifetime;  
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• Establish and maintain a complete record of the material produced by the project (working documents and 

internal reports, workshop presentations and proceedings, deliverables, progress and management reports, 

etc.), to be posted on the project website and regularly updated.  

For the management of the project, the coordinator will be assisted by a team, who has in-depth knowledge of 

Horizon 2020 rules and procedures as well as a sound experience in legal, financial and IPR issues linked to the 

implementation of research projects. Within the team, the scientific and technical managers, taken by Prof Saffa 

Riffat at UNOTT and Dr Muriel Iten at ISQ respectively who are nominated by the Consortium members, will 

play an important role responsible for supervision of the sizing and manufacturing of the prototypes of the 

technologies.  

ISQ Group (ISQ) is a private non-profit technological association with Public Utility status. Its mission is to 

contribute to the constant improvement of industry and services, resulting in an expanded international presence, 

by collaborating with the state, regional councils and businesses with regard to the sharing and development of 

technology, new products and processes, structured management practices and quality control, hygiene and safety, 

energy conservation and environmental protection, and systematic maximisation of human resources. The strategy 

of ISQ growth goes through an increasingly important and sustained presence in the world having offices, branches 

and affiliates in 20 countries. ISQ headquarters are at Porto Salvo, Oeiras, Portugal, with national delegations in 

Oporto, Castelo Branco, Loulé, and Sines, Viseu and Monção. At international level ISQ is represented at Angola, 

Brazil, Cape Verde, China, French Guiana, Mozambique, Norway, Saudi Arabia, Spain, United Arab Emirates, 

Turkey, Timor and USA.  

Technological Research and Development is one of ISQ’s core activities, supporting all the services provided 

worldwide. During the last 20 years, ISQ has acquired a considerable experience in participation and management 

of European R&D projects (more than 400 projects), namely in LIFE, LIFE+, RFCS, IEE, FP5, FP6 and FP7 

funding programs. Through its Research, Development and Innovation (R&D+i) Direction, ISQ provides technical 

expertise to support companies on research and innovation activities, promote sustainability and contribute to their 

constant improvement. The mission is to research and develop innovative and integrated solutions aimed at 

enhancing skills, increase differentiation, and maximise sustainability added values. Its implementation involves 

the development of technology, new products and processes, the application of structured management practices 

and quality control, hygiene and safety, energy efficiency and environmental protection, and a systematic 

maximisation of human resources.  

Dr Muriel Iten holds a PhD in Sustainable Energy, Technology and Building and BSc and MSc in Environmental 

Engineering. She is Head of the Low Carbon and Resource Efficiency Unit, R&D+i at ISQ. Her ongoing research 

focuses on energy efficiency and management in industries and buildings by integration of the key strands of heat 

recovery, sensible and latent thermal heat storages and heat transfer enhancement solutions.  

The General Assembly (GA)  

It is chaired by the project coordinator and is composed of one representative per partner, each having one vote. The 

General Assembly will act as the decision-making body for the strategic orientation of the project to undertake the 

following tasks:   

• Reviewing the progress accomplished in the implementation of the project;  

• Monitoring the scientific methods and ensuring a fair participation of all parties;  

• Adjusting the original plans with a goal to meet changes occurred at scientific, legal and societal level;  

• Agreeing on adjustments required for the effective implementation of all WPs, including minor shifts of 

resources between items and partners within the limits of the EC-GA;  

• Developing the solutions for IPR issues and planning the dissemination and exploitation activities based on 

the Steering Committee;  

• Making changes, if in need, to Annex I of the EC-GA to be agreed by the European Commission;  

• Enabling entry of a new partner into the Consortium and withdrawal of a partner, if this is in need;  

• Taking measures against defaulting partners and settlement of disputes.   

No presence quorum is necessary to take valid decisions. Each Member of a Consortium Body presenting or 

represented in the meeting shall have one vote. Decisions shall be taken by a majority of two-thirds (2/3) of the 

votes of Parties presenting or represented in the meeting. Specific rules and procedures are to be defined in the 

Consortium Agreement. Meetings of the General Assembly will be held twice a year as well as at the start of the 
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project. In case of urgency, the Coordinator or the Steering Committee could call for an extraordinary meeting or a 

decision could be taken by written procedure.   

The Steering Committee (SC)  

As the executive board of the General Assembly (GA), the Steering Committee well represents the different relevant 

interests and concerns and includes those people who have both scientific/ industrial excellence and strong 

experience in large collaborative research and project development, presumably one from each partner but this may 

be determined in the first GA meeting. It has an executive function on the operational decisions required for the full 

implementation of the project and will supervise the activities of the Work Package Leaders Group (WPG) and the 

Standards’ Board, which have their own roles identified as follows:  

• Work Package Leaders Group (WPG), which is responsible for the timely fulfilment of milestones and 

deliverables of their WPs. The leaders will report to the Steering Committee and act in close cooperation 

with their task leaders. The leaders will assist the coordinator in the reporting duties to the EC within the 

limit of their competences.  

• Standards' board (SB). This board is responsible for a two-fold role; (1) to ensure that the technologies 

are fully compliant with the EN standards as well as applicable EU directives; (2) to communicate the 

relevant results to standardization committees and in particular the Energy Building Directive. We consider 

especially the concept of the retrofit monitor as highly innovative and potentially interesting and relevant 

to the new versions and ongoing development activities of EU directives related to energy efficiency 

(EPBD), reporting practices, etc.  

The SC is chaired by the Coordinator (Dr Muriel Iten). Its responsibilities are:  

• To ensure the coordination among WPs, respect the time-plan and initiate the corrective actions if needed;  

• To control the quality of project deliverables, ensuring its matching to project objectives;  

• To define and supervise the realization and industrialization of technologies and systematic retrofitting 

approaches;  

• To prepare the content and timing of press releases and joint publications by the Consortium;  

• To identify and assess risks and provide contingency plans in a timely manner;  

• To propose solutions for the management of the IPRs.  

• To propose operational adjustments required for the effective implementation of the WPs including minor 

shift of resources between items and partners within the limits of the EC-GA.  

In the SC meetings, decisions will be taken by a majority of two-thirds (2/3) of the votes of Parties present or 

represented in the meeting. Specific rules and voting procedures will be defined in the Consortium Agreement. 

Meetings of the SC will be held twice a year as well as at the start of the project (Month 1), together with GA 

meetings and WPG meetings.  

The Demo Cases Working Group  

The working group is dedicated to plan, oversee and coordinate the demonstration activities occurred in pilot 

buildings, including testing and validation of the operational performance of the technologies, as well as building 

installation methods. The Demo Cases Working Group will be operated under the leadership of the Work Package 

Leaders Group.  

The Dissemination & Exploitation Group (DEG)  

The Dissemination & Exploitation Group (DEG) will be established to manage the project related dissemination 

and exploitation activities. This Group is led by the WP9 leader, AMS. The DEG consists of the representative 

persons selected from all partners. Within the Group, AMS will deal with the dissemination related issues, which 

are an important part of the whole Group’s work.    

The DEG will develop the dissemination strategy for individual technologies and organize the planned 

dissemination activities (see WP8 description). With the assistance of the Coordinator and the WPG, the DEG will 

manage all contacts towards stakeholder communities and other dissemination and communication targeting 

audiences, including the media (web, leaflets, videos, etc.). The DEG will make efforts to monitor/control the 

project quality and assess the potential risks remaining with the project progress.  

The DEG will also screen the commercially exploitable outcomes within the project, recommend possible 

exploitation routes and actions to be undertaken, and ensure at the same time the compliance with the IPR rules 
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laid down in detail in the Consortium Agreement. The DEG will help to exploit Intellectual Property Rights, 

regulates in case of any uncertainties concerning IPR and reconciles in case of IPR differences between the 

consortium members. The DEG will be supported if necessary, by external consultants with juridical education.   

Meetings of the DEG will in principle take place semi-yearly although additional ad-hoc meetings involving 

sometimes only selected members of the DEG may be organised whenever the need arises. However, in order to 

keep travel costs at a reasonable level, most discussions and decisions will be organised through e-mail circulars, 

the project collaborative web platform or telephone conferences coordinated by the Project Coordinator. Depending 

on specific tasks and issues, representatives of research companies/bodies will be invited to meetings of the DEG.  

3.2.1.1. Quality assurance and communication strategy    

A good communication among partners is crucial for the success of the project, since it not only allows the smooth 

implementation of project activities but also encourages exchange and research creativity. The communication 

between different levels will flow bottom-up and top down, through typical communication methods (e-mail, 

meetings, phone etc.).  

Three tools, for which hands on experience is available, will be used to support consortium collaboration. These 

include:   

• An intranet & project management tool (Zoho Projects). Zoho project is a web based collaborative 

environment which will be used to support project management activities. This system is used in order to 

encourage users to work together without being cumbersome, or graphically intensive. If the EC is interested 

to follow more closely the workings of the project can access the webcollab system as a guest (user with 

only reading rights) by using the mail of the member who is responsible for this project.   

• An on line reviewing and collaboration tool (Adobe Collaboration), for foster collective work and to 

allow partners to share on line a document, transparently comment on it and agree in the final version.  

• A Quality Assurance Plan (QAP) will be made available by month 3 (paper version) in the project and 

approved by the SC. The plan is supposed to function as an operational manual for the consortium, 

identifying an unambiguous and appropriate work-flow between consortium partners and the various roles, 

designed for the project. The QAP will provide ample documentation on the above tools.  

3.2.1.2. Procedures for assuring deliverable quality   

Milestones are the primary control measures for management of the project workflow and results Upon reaching the 

milestone threshold date, the coordinator will call for the approval document by the voting of GA members. A 

milestone will be considered approved in line with other voting matters (2/3 vote). Once a project milestone is 

approved and accepted, the coordinator will inform the EU project officer. Quality Assurance Plan will outline these 

procedures in detail.   

Each task leader has the responsibility to initiate the submission of the results / deliverable of the task he/she is 

responsible for. Here is the procedure to be followed.   

• Deliverable upload at Zoho for shared review: At first, documents will be prepared and posted on Zoho, 

the collaboration tool described above, for partner review and commenting. Partners should transparently 

send their comments on line or accept the deliverables in a period of 7 days.   

• Deliverable Commenting: In case a partner doesn’t send his/her comments in the prescribed time interval 

it will be considered that he/she accepts the deliverable as it is. The task manager, after taking into account 

the partners' comments has to prepare the final version in 7 more days. If required, there will be a period of 

a further 3 days, at which time the partners should send their comments and approve or reject the new, 

second and final version. In case there isn’t an agreement among the partners about the final version, the 

task will be considered ON HOLD and the EC will be informed and the GA will potentially ask an extension 

of the deadline to address the situation. Such a situation in not expected to appear and is included as a pure 

theoretic provision, should the case arise.  

• Deliverable Approval: Finally, certain persons (document quality managers, DQMs) will be assigned 

internally to review a deliverable before and after the comments have been integrated (above step). An 

iterative process between the DQM and the task manager may be necessary to reach the final, official, 

version. In this phase the co-ordinator may also interact with the DQM towards final approval of the 

deliverable.  
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3.2.1.3. Procedures for monitoring and reporting progress  

Each partner and WP Leader will report every 6 months (or more often if necessary) to the Project Coordinator 

about the technical work carried out, the percentage of completion compared to a regularly updated planning and 

actions to correct any delay. The Project Coordinator will use these reports to update the work content flow-chart 

and manpower chart.  

Brief (every 6 months) and full (every 12 months) progress reports will be prepared by WP Leaders. They will be 

based on the information provided by the partners. These progress reports will contain a review of the work carried 

out, the results obtained, the work delayed with reasons and actions to correct the problem, the work planned for 

the following period, the resources committed, publications, minutes of bilateral meetings and cost statement (for 

full reports). The Project Coordinator will use the full progress reports to compare the budgetary situation with the 

initial planning and take actions to correct any deviation. Each WP leader will be responsible for submitting 

technical reports 15 days before the due date. The Project Coordinator is responsible for the distribution of the 

reports to all the partners and to the EU (for full progress reports). The reports will be discussed, shared and agreed 

in the six-month Progress Meetings held twice a year. Working parties’ meetings will be arranged accordingly to 

actual needs.   

Mid-term assessment and final reports (containing a technical report, an exploitation report, a publishable summary 

and a publishable synthesis report) will be prepared by the WP leaders, based on the information provided by the 

partners. The Coordinator is responsible for the distribution of the reports to all the partners and to the EU.  

3.2.1.4. Procedures for conflict resolution   

Two main types of conflict have been envisaged as potentially dangerous:  

• Diverging views regarding the project roll-out strategy, encompassing issues such as medium-term 

objectives and longer-term exploitation policies; these will be handled and solved within the SC, pragmatic 

negotiation being the base of the conflict resolution approach. Should the consensus being not achievable 

as above stated, a majority vote will resolve the conflict, each of the members holding one vote.  

• As above, referring to technical assessments, choices and implementation routes; possible conflicts of this 

nature will be handled and solved within the technical responsibility of the WP Leaders by means of a 

thorough technical evaluation that will exploit to its maximum both skill and experience availability, first 

within the core consortium itself, but if necessary, together with the SC. Should an agreement prove 

impossible, the Coordinator will appoint an independent referee whose judgment will be considered 

conclusive.  

• The principal conflict resolution procedure will clearly be proactive by creating an open, consenting 

and coherent working climate between the partners. In case this eventually proves infeasible, the conflict 

will be dealt with by the SC by approval of a relative majority. In case of an even number of the members 

of the SC the organization coordinating the project will be entitled to a double vote.   

3.2.2.      Risk Appraisal and Associated Contingency Plans   

This proposal aims to manufacture the innovative technologies for rapid retrofitting of domestic buildings, i.e., bio-

aerogel panel, PV vacuum glazing windows, PCM panel, heat pumps, heat recovery device, evaporative coolers. 

This process will obviously involve several risks that should be addressed in the project plan. It is understood that 

risks can never be eliminated but can be reduced to an acceptable level. Risk Management is therefore required 

throughout the project timing. To do this, the Coordinator and Work Package leaders will work together to 

continuously monitor and identify the potential areas when risks may occur. During the proposal stage, a number of 

foreseen risks and their probability and impacts have been identified and associated preventive actions and correction 

actions have also been suggested. During the project progress, the Work Package leaders and the Coordinator will 

be responsible for implementation of these suggested actions. Meanwhile, the work plan will be appropriately 

adjusted to reflect the possible minor technical or functional changes. If significant risks appear, a series of 

discussions among the general assembly members will be arranged to agree on the associated major changes on the 

project plan. Detailed risk assessment will be undertaken at the beginning of the project and appropriate mitigating 

actions considered. Two types of risks that may affect the success of the project are considered: risks in the program 

management and technology risks.  

Program management risks (WP1) are reduced mainly by a clear definition of the management and 

communication structures in the consortium agreement. Decision-making is done by majority calls as much as 

possible. 
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Overall aim of this project is to produce the technologies for rapid retrofitting of domestic buildings. A combination 

of the proposed technologies could provide heating, cooling, lighting and power generation, with very low running 

costs and CO2 emissions. These are ambitious targets and would represent highly significant advances compared to 

existing alternatives. However, the project is based on components with technologies that are well developed. The 

major risk is that the targeted system performance set cannot be fully reached. There are some main technologies 

that are the backbone of the project: bio-aerogel panels, PV vacuum glazing windows, PCM, heat pumps, heat 

recovery device and evaporative coolers. It must be noted that the project objectives are based on the current state-

of-the-art in the field and on the judgements of highly qualified expertise. The stated objectives are deemed as 

achievable within the project life and are not dependent on expected developments in other projects. Given that we 

are bringing to the project highly qualified staff and very well-equipped test laboratories, the associated risk level is 

regarded as acceptable. Moreover, the project will deliver new knowledge, both theoretical and practical, relating to 

building heating, cooling and lighting technologies – this will be invaluable for further studies beyond the current 

project.  

Based upon above program management risks and technical risks tables, project tasks can be appropriately assigned 

to the partners according to their expertise and capability. Some key tasks, e.g. development of bio-aerogel panels, 

PV vacuum glazing windows, PCM panel, heat pumps, heat recovery device and evaporative coolers, are jointly 

undertaken by two parties: one is the University/research institute which will focus on theoretical simulation and/or 

experimental testing, and the other is the manufacturing/construction company which will be responsible for 

manufacturing and application issues. The most important tasks, e.g., technology demonstration, will be mainly 

undertaken by four partners, but supported by a few other partners who have their products/technologies to be 

incorporated into the systems. All partners will involve management, dissemination and exploitation activities with 

one as the leader. The whole project is coordinated by Dr Muriel Iten at ISQ who has excellent experience and 

breadth of expertise to bring these partners together to work on the project as a team. This critical mass of resources 

will ensure the project to be completed successfully.  

Consortium members have rich volume of experience in carrying out EU projects; they have involved in more than 

60 EU projects. The fully established EU project experience will help effective operation of the proposed EU 

collaborative projects in the energy sector.   

Furthermore, the Consortium is well balanced between manufacturing/construction companies AMS, 

SOLIMPEKS, WINCO, PCM, ONCONTROL, KOST, CJR), universities/research institutes (ISQ, UNOTT, 

AALTO), social economic management (AMS) and public or not-for-profit organizations (FSM). The opportunities 

of SMEs involvement are fully addressed as seven industrial partners, AMS, SOLIMPEKS, WINCO, PCM, 

ONCONTROL, CJR and KOST, are such enterprises. The Consortium will establish research cooperation between 

eight European countries: Finland (AALTO), France (WINCO), Germany (KOST), Greece (AMS), Portugal 

(ISQ, ONCONTROL, CJR), Spain (FSM), Turkey (SOLIMPEKS) and United Kingdom (UNOTT and PCM), 

which are widely distributed across full range of Europe. It is envisaged that the partnership will maintain long term 

cooperation after the end of the project. The partners would not be able to establish a competition within their own 

countries. Some partners (PCM and UNOTT) have collaborated previously on at least one EU funded research 

project.   

In particular, the involvement of the manufacturers/industrial organisations will lead to smooth transition of the 

technologies from research to commercialisation, which is the target set by the ‘LC-SC3-EE-1-2018-2019-2020: 

Decarbonisation of the EU building stock: innovative approaches and affordable solutions changing the 

market for buildings renovation’ programme. The industrial partners will commercialize the project results. More 

importantly, these manufacturing/construction companies and universities/research institutes have established 

businesses and already occupied the significant market spaces in the relevant areas within the EU and worldwide, 

which have laid out excellent business foundation for the new technologies’ commercialisation. The proposed 

project will further raise the profile of the companies involved and promote new businesses and employment. This 

will result in significant economic benefits to EU countries.  

3.3. Consortium as a whole 

The proposed project will be carried out by a consortium with strong partnerships with industry and public and 

research institutions. The consortium comprises of major European building construction, building component 

manufacturers, HVAC systems, building management, renovation and controls, renewable energy, building 

insulation materials and energy storage materials. The consortium members include SMEs, non-profit organisation, 

higher education institutes, which have the necessary and complimentary knowledge / expertise, needed to carry 

out the project successfully. These skills are outlined in the following table.  
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Knowledge/expertise required for the project and consortium contribution 

Knowledge/expertise required  Organisations in the area of expertise  

Wall/roof/floor insulation  ISQ, WINCO and CJR (Insulation design and manufacturing)  

Bio aerogel  WINCO (practicing); UNOTT (research)  

PV vacuum glazing window technologies  SOLIMPEKS (facade design and manufacturing); UNOTT (Research); AALTO 

(Research)  

Solar thermal and PV  SOLIMPEKS (PV design and manufacturing); UNOTT (Research)  

Heat pumps and heating/cooling technologies for hot 

water and space air conditioning  

UNOTT (Research, HVAC, Heat pumps); AALTO (Research)  

Heat exchange/recovery and thermal storage  PCM (PCM practicing); ISQ (HVAC research); UNOTT (Research); AALTO 

(Research)  

Evaporative cooling  ISQ (HVAC research); UNOTT (Research)  

Energy system control and management; wireless 

sensors; networks  

ONCONTROL (electronic controls practicing, software and hardware)  

Lighting  KOST (lighting practicing); UNOTT (Research)  

Prefabrication  CJR (practicing)  

Building renovation  UNOTT (research)  

Energy, economic, and environment analyses   AMS (practicing); UNOTT (research)  

Demonstration, management, policy and business 

development   

AMS, FSM, CJR, AALTO and UNOTT (demonstration)   

The partnership is highly complementary and multi-disciplinary owing to its cohort of European research 

institutions (ISQ, UNOTT and AALTO), design and manufacturing industry (AMS, SOLIMPEKS, WINCO, PCM, 

KOST and CJR), a specialist control company (ONCONTROL), and provision and management of residential 

buildings (FSM). Complementary competences have been developed by the different partners in different countries. 

The profiles of the groups show that different areas of knowledge are involved, such as materials and thermal 

engineering, architecture, construction engineering, manufacturing, computing and optimisation. A total of six 

SMEs, from different areas and EU countries, will be consortium partners.  

ISQ will coordinate the project with its knowledge on project management. It will also use its expertise in energy 

monitoring, in evaporative cooling and heat recovery modelling to determine the optimal sizes of evaporative 

coolers and window heat recovery devices for building retrofitting as well as business models development.  

AMS (SME) will make use of its extensive experience on innovation & technology exploitation to assess the 

economic, social and environmental benefits of the technologies and to lead the dissemination and exploitation of 

the results from the project. It will also conduct risk assessment for the proposed systems. Besides, AMS will 

develop a business model for the technologies. In addition, it will develop and maintain a website for the project.  

UNOTT (academia) will lead the development of computer design tools and optimisation algorithms, and will use 

its extensive experience on modelling, design and management of building materials. It will use its knowledge on 

computer modelling of fluid flows and heat transfer to lead the simulation team that will inform the design and 

production of the prototype technologies. It will use its knowledge and skills in design and manufacturing of energy 

efficient technologies to carry out optimal sizing of bio-aerogel panels and evaporative coolers, produce the 

technologies for integration, test the technologies under controlled conditions and install the technologies in 

buildings. UNOTT will use its knowledge on sustainable architecture and sustainable development to design the 

novel envelope technologies, so that both an aesthetic and cost-effective solution is obtained. UNOTT will also be 

responsible for prototype assembling and pre-testing, installation and performance monitoring in a building in the 

UK where mainly heating would be required. In addition, UNOTT will utilise its knowledge and expertise on 

HVAC and heat pump systems, to produce the multi-purpose heat pumps for retrofitting domestic buildings. 

WINCO (SME) together with CJR will use its expertise in insulation technology to produce bio-aerogel panels for 
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insulation of walls and floors of the existing buildings. It will also use its knowledge and manufacturing facility to 
optimise, design and the breathable membranes. 

CJR (SME) will utilize its knowledge and experience to produce prefabricated panels for building retrofitting. It 
will also be responsible for installation and performance monitoring in a building in Portugal where mainly 
cooling would be required. 

SOLIMPEKS (SME) will use its knowledge and manufacturing facility to carry out optimal sizing of PV vacuum 

glazing, PV and solar thermal, produce the technologies for integration and test the technologies under controlled 

conditions.  

PCM (SME) will use its knowledge and manufacturing facility to optimise, design and produce the PCM for thermal 

storage and management, providing in-house developed PCM materials.  

ONCONTROL (SME) will use its knowledge on control algorithms and optimisation of building systems to 

develop the control algorithm and hardware for integration of the technologies in buildings.  

KOST (SME) will use its expertise in daylighting and light technologies to design and production of daylighting 

aspects of the facade systems.  

FSM (non-profit foundation) will use the knowledge in Monitoring Heritage System to collaborate in façade 

technology production and installation and monitoring the technology in a building in Spain where mainly cooling 

would be required.  

AALTO (academia) is strong in promoting and coordinating basic and applied research relating to the processes of 

rational use of energy sources and will carry out life cycle energy analysis of all technologies and model energy 

demand of buildings. Its experience fits well with retrofitting a building in Finland and monitoring the retrofitted 

building.  

This critical mass of resources meets the requirements of the project objectives and will allow the project to be 

completed successfully. Funding from the European Horizon 2020 is critical to the formation of this multi-

disciplinary consortium. The collaboration will encourage knowledge transfer between academia and industry to 

stimulate the development of innovative technologies to be used for building heating, cooling, lighting and power 

generation. Some partners have collaborated previously on several European research projects, and it is envisaged 

that the consortium members will maintain their cooperation after project completion.  

All the partners will contribute to the dissemination and exploitation of the project results. In particular, the 

industrial partners will commercialize the project results in the following ways:  

• ISQ will size and model evaporative coolers and window heat recovery devices and produce a methodology, 

guidelines and operational tools as well as training for building renovation.  

• AMS will produce innovative business model for the market take up of these technologies. 

• SOLIMPEKS will produce PV vacuum glazing windows and PV and solar thermal devices and also market 

vacuum glazing windows.  

• WINCO will supply bio-aerogel panels. 

• CJR will produce prefabricated panels. 

• PCM will supply a range of new PCM materials and PCM units   

• ONCONTROL will supply the electronics and system control for the technologies and will gain new 

technical knowledge enhancing its ability to tackle control of new sustainable energy systems.  

• KOST will produce new daylighting device for the facade systems.  

  

The project will raise the profile of the companies involved and will lead into new businesses and job creation that 

will result in significant economic benefits to EU countries.   

This is a strong consortium, with most R&D partners having a large track record of successful participations in EU 

funded projects and is well balanced in various aspects:  

• Mix of SMEs, academia/research organisations in specialized areas;   

• Engaging partners from various EU countries.  

Other aspects:  

i) Sub-contracting: none.  

ii) Other countries: none.  



 

[894511] [Surefit] – Part B Page 67 of 120 

     

iii) Additional partners: none.  

 

3.4. Resources to be committed  

3.4.1. Direct Costs  

This is a large scale project having a total estimated cost of €4 million, with the consortium requesting funding 

value of €3.4 million from the EU, as indicated in the proposal submission form. In this proposal, the budget for 

each partner was carefully calculated by the project investigator(s), accounting and EU financial officer within the 

partner organisation, taking into account the nature of tasks and its time durations, person-months involved 

including those for researcher(s), investigator(s), and technician(s), consumables, travel and subsistence, as well as 

indirect costs. Rules for different organisation types (public institution and Industry) were applied during the budget 

calculation. These budgets were pulled together and then closely reviewed by the relevant persons within the 

Coordinator’s organisation, and therefore the total fund figure is considered accurate. The requested funding from 

the EC, together with the partners’ own contribution in terms of existing facilities, is considered to be adequate to 

support the project operation. The match-up funds from industrial partners indicate the strong commitment of the 

partners to invest in the technologies and is therefore of significant importance to the success of the project. The 

total of all direct costs is equal to €3.2 million, of which non-personnel direct costs (consumables, travel) are equal 

to €0.7 million.  

The personnel costs represent the large majority of direct costs (78%). Other direct costs are mostly composed of 

consumable costs (14%) needed to perform the tasks and build the prototypes and installation, and travel costs (7%) 

for the participation in regular project meetings (twice a year, with a total of nine meetings) and other work meetings 

involving partners. The equipment cost is not included as the partners will use their own (already existing) facilities 

for the project. The costs for project auditing/certificate on financial statement, of three partners (ISQ, UNOTT and 

AALTO) with total requested funding from the EU > €325,000) are negligible (0.5%). 

All partners will make available to the project several of their own existing resources, either computational 

(hardware and software), laboratorial or manufacturing. ISQ will use its expertise to develop the methodology, 

guidelines and operational tools for building retrofitting. ISQ will also use its specialists for optimal sizing of 

evaporative coolers and window heat recovery devices and skill training for building renovation. AMS will use 

existing software and computing facilities to assess the economic, social and environmental benefits of the 

technologies and develop a business model for the technologies. UNOTT will use existing software for technology 

sizing and optimisation work, and its workshop facilities for prototype assembling/construction and testing of 

different technologies including bio-aerogel, evaporative cooler and window heat recovery, in addition to producing 

integrated heat pumps. SOLIMPEKS will use its knowledge on computer simulation and optimal sizing of solar 

energy technology to design and produce PV vacuum glazing windows, new PV and solar thermal systems. WINCO 

will use its manufacturing facilities to design and produce the bio aerogel unit and also produce breather membrane. 

CJR will use its manufacturing facilities to produce prefabricated panels. ONCONTROL will use its control 

platform and software and its manufacturing facilities to produce the system control for the technologies. PCM will 

use its manufacturing facility to design and produce the PCM for thermal management and storage. KOST will use 

its computing and manufacturing facilities to design and produce the daylighting device for the buildings. FSM will 

use the knowledge in Monitoring Heritage System to install and monitor the technology in a building in Spain 

where mainly cooling would be required. AALTO will use its expertise in basic and applied research relating to the 

processes of rational use of energy sources including vacuum glazing windows and heat recovery devices for 

retrofitting and carry out life cycle energy analysis of all technologies and model energy demand of buildings. 

Without these pre-existing resources, the project could not be accomplished.  

The sum of the costs for’ travel’, ‘equipment’, and ‘goods and services’ exceeds 15% of the personnel costs for all 

partners due to the nature of the proposed project which involves technology production, demonstration and 

dissemination. Justifications for these costs, for all the affected participants, are illustrated in Table 3.4b. 

The  partners (ISQ, CJR, AMS, UNOTT, FSM and AALTO) that will provide buildings for technology integration 

have relatively higher cost for ‘other goods and services’ resulting from the materials for production and integration 

of the innovative technologies. The total renovation costs include the installation costs and labor costs, which is 

included in the personnel cost. 
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Table 3.4b:  ‘Other direct cost’ items (travel, equipment, other goods and services, large research infrastructure)  

Partner 1 / ISQ  Cost (€)  Justification  

Travel   30,000  For nine project meetings (1 kick-off + 8 six-monthly): 2 persons (2400€/per meeting) 

Five workshops/conferences: 1 person (1200€/per person) 

Demo visits: 120€/visit (~20 visits) 

Equipment   0   

Other goods and services  14,000  WP4, WP5 and WP6. Software licenses, sensors for lab testing, field trial, including 

monitoring of energy performance of a social housing unit in Portugal (10,000€). Audit/ 

Certificate on financial statement costs (4000€). 

Total   44,000   

 

Partner 2 / AMS  Cost (€)  Justification 

Travel   24,000 Project meetings (1 kick-off + 8 six-monthly): 2 persons (2400€/per meeting) 

Demo visits: 120€/visit (~20 visits) 

Equipment   0  

Other goods and services  61,000 WP5 and WP6. Consumables, including materials for installation of the innovative 

technologies for demonstration in an apartment building in Greece. This includes costs 

for software, sensors and recording devices for monitoring of the demonstration building 

energy performance (50,000€). Costs includes provision of units for field-testing in 

demonstration buildings. WP7 and WP8. Project website (2,000€), newsletters (2,000€), 

supporting communication materials (2,000€). Audit/Certificate on financial statement 

costs (€5,000). 

Total  85,000   

 

Partner 3 / UNOTT  Cost (€)  Justification  

Travel   38,700 Project meetings (1 kick-off + 8 six-monthly): 3 persons (3800€/per meeting) 

Two workshops/conferences: 2 person (1125€/per person) 

Equipment   0   

Other goods and services  85,542.40 WP2. Software for simulation of performance of technologies and buildings (5,000€). 

WP4. Consumables, including materials for fabrication and laboratory testing of 

prototypes technologies. UNOTT will produce and test novel evaporative coolers and 

window heat recovery devices (20,000€). WP4. Miscellaneous for construction/ 

prototyping and testing of innovative multi-purpose heat pumps, including DX-SAHP and 

TP-GSHP heat pump systems (18,500€). Costs includes provision of units for field-

testing in demonstration buildings. WP5 and WP6. Installation of the innovative 

technologies for demonstration in a semi-detached house, in Nottingham, UK. This 

includes costs for software, sensors and recording devices for monitoring of the 

demonstration building energy performance (37,000€). Audit/Certificate on financial 

statement costs (€5,042.40). 

Total  124,242.40   
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Partner 4 / SOLIMPEKS  Cost (€)  Justification  

Travel   15,000 Project meetings (1 kick-off + 8 six-monthly):  1 person (1400€/meeting) 

Two workshops/conferences: 1 person (1200€/per person) 

Equipment   0   

Other goods and services  24,000  WP4 and WP5. Miscellaneous for construction/prototyping and testing PV vacuum 

glazing (14000€). Consumables for the construction/prototyping and testing of novel 

solar thermal and PV systems (10000€). Costs includes provision of units for field-testing 

in demonstration buildings. 

Total   39,000   

 

Partner 5 / WINCO  Cost (€)  Justification  

Travel   15,000 Project meetings (1 kick-off + 8 six-monthly):  1 person (1400€/meeting) 

Two workshops/conferences: 1 person (1200€/per person) 

Equipment   0   

Other goods and services  19,000  WP4 and WP5. Miscellaneous for testing and prototyping of insulation technologies, 

including bio-aerogel panels (14000€). Various types of wastes materials will be sourced 

and investigated as the bio-aerogel materials (5000€). Costs includes provision of units 

for field-testing in demonstration buildings. 

Total   34,000   

 

Partner 6 / PCM Cost (€)  Justification  

Travel   19,000  Project meetings (1 kick-off + 8 six-monthly):  1 person (1400€/meeting) 

Demo visits: 320€/visit (~20 visits) 

Equipment   0   

Other goods and services  21,000   WP4, WP5 and WP6. Miscellaneous for testing and prototyping of PCM technology as 

PCM panel and thermal storage medium for integration into buildings and heat pumps 

(15000€). Consumables for producing various types of PCMs made from natural non-

flammable materials which will be investigated with desired temperature ranges for 

applications (6000€). Costs includes provision of units for field-testing in demonstration 

buildings. 

Total   40,000   

 

 

Partner 8 / KOST Cost (€)  Justification  

Travel   16,000  Project meetings (1 kick-off + 8 six-monthly):  1 person (1400€/meeting) 

Two workshops/conferences: 1 person (1700€/per person) 

Equipment   0   

Other goods and services  19,000  WP4 and WP5. Miscellaneous for construction/prototyping and testing of façade 

structures for daylighting (19000€). Costs includes provision of units for field-testing in 

demonstration buildings. 

Total   35,000   
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Partner 9 / FSM Cost (€)  Justification  

Travel   20,000  Project meetings (1 kick-off + 8 six-monthly):  1 person (1400€/meeting) 

Three workshops/conferences: 1 person (1200€/per person) 

Demo visits: 190€/visit (~20 visits) 

Equipment   0   

Other goods and services  55,000   WP5 and WP6. Consumables, including materials for production and installation of the 

innovative technologies for demonstration on Mill houses in Valladolid, Spain (40000€). 

This includes costs for software, sensors and recording devices for monitoring of the 

demonstration building energy performance (15000€). 

Total   75,000   

 

Partner 10 / AALTO Cost (€)  Justification  

Travel   24,000 Project meetings (1 kick-off + 8 six-monthly):  1 person (1700€/meeting) 

Two workshops/conferences: 1 person (1200€/per person) 

Demo visits: 315€/visit (~20 visits) 

Equipment   0   

Other goods and services  65,000 WP2. Software for simulation of performance of technologies and buildings (5000€). 

WP4. Consumables, including materials for fabrication and laboratory testing of 

prototypes technologies (11000€). WP5 and WP6. Installation of the innovative 

technologies for demonstration in a prefabricated house, in Finland. This includes costs 

for software, sensors and recording devices for monitoring of the demonstration building 

energy performance (45000€). Audit/Certificate on financial statement costs (4000€). 

Total   89,000   

 

 

Partner 11 / CJR Cost (€)  Justification  

Travel   15,000 Project meetings (1 kick-off + 8 six-monthly): 1 person (1400€/per meeting)  

Demo visits: 120€/visit (~20 visits) 

Equipment   0   

Other goods and services  72,000 WP4. Miscellaneous for construction/prototyping and testing of modular structured 

panels for insulation, heating, cooling and daylighting (22,000€). WP5 and WP6. 

Consumables, including materials for production and installation of the innovative 

technologies for demonstration on a social housing unit in Portugal (50,000€). Costs 

includes provision of units for field-testing in demonstration buildings. WP7 and WP8. 

Total   87,000   

 

Partner 12 / ONCONTROL Cost (€)  Justification  

Travel   17,000  Project meetings (1 kick-off + 8 six-monthly):  1 person (1450€/meeting) 

Two workshops: 1 person (1300€/per person) 

One conference: 1 person (1350€/per person) 

Equipment   0   

Other goods and services  20,000  WP3, WP4, WP5 and WP6. Consumables for the development and testing of control 

systems, including integration of control sensors, actuators and software into various 

retrofitting technologies (20000€). 

Total   37,000   
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4. Members of the consortium 

4.1. Participants 

 

 
Partner No. 1 

(Coordinator) 
 

Instituto de Soldadura e Qualidade, (ISQ) 

 

 

Country: Portugal 

www.isq-group.pt 

DESCRIPTION & RELEVANT EXPERIENCE: 

ISQ is a private non-profit making technological association with Public Utility status. ISQ’s mission is to 

contribute to the constant improvement of industry and services, resulting in an expanded international presence, 

by collaborating with the state, regional councils and businesses with regard to the sharing and development of 

technology, new products and processes, structured management practices and quality control, hygiene and 

safety, energy conservation and environmental protection, and systematic maximization of human resources. The 

strategy of ISQ growth goes through an increasingly important and sustained presence in the world having 

offices, branches and affiliates in 20 countries. 

ISQ headquarters are at Porto Salvo, Oeiras, Portugal, with national delegations in Oporto, Castelo Branco, Loulé 

and Sines. At international level ISQ is represented at: Angola, Brazil, Cape Verde, China, French Guiana, 

Mozambique, Norway, Saudi Arabia, Spain, United Arab Emirates, Turkey, Timor and USA. 
 

 

Technological Research and Development is one of ISQ’s core activities, supporting all the services provided 

worldwide. During the last 20 years, ISQ has acquired a considerable experience in participation and management 

of European R&D projects (more than 400 projects), namely in LIFE, LIFE+, RFCS, IEE, FP5, FP6 and FP7 

funding programs. 

ISQ, through its Research, Development and Innovation (R&D+i) Direction provides technical expertise to 

support companies on research and innovation activities, promote sustainability and contribute to their constant 

improvement. The mission is to research and develop innovative and integrated solutions aimed at enhancing 

skills, increase differentiation, and maximise sustainability added values. Its implementation involves the 

development of technology, new products and processes, the application of structured management practices and 

quality control, hygiene and safety, energy efficiency and environmental protection, and a systematic 

maximisation of human resources. 

ISQ R&D+i team has large experience in areas which are very relevant to the proposed Surefit project, namely, 

energy and resource efficiency, energy measurement, verification and auditing, decision support tools, process 

optimization, eco-efficiency assessments and methodologies, innovative business models and training. 

ISQ R&D+i competences are focused on one single goal: to promote the exchange of knowledge between the 

scientific institutions and business sectors, contributing to the implementation of sustainable development in 

European companies. 

ISQ R&D+i has a long-term relationship with Industry (and other sectors), due to more than 20 years of work 
supporting their sustainable development. This synergetic collaboration allows ISQ R&D+i to understand the 
industrial demands and concerns regarding energy, resources, environment, economic and social aspects that are 

http://www.isq-group.pt/
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key for sustainability. 

ROLE: 

ISQ (RTD) is responsible for the overall management and coordination of the project. ISQ has high level of 

expertise on project management, as a coordinator of many EU projects. In addition, use its expertise in energy 

monitoring, in evaporative cooling and heat recovery modelling to determine the optimal sizes of evaporative 

coolers and window heat recovery devices for building retrofitting as well as business models development. 

TASK: 

Partner 1 is the Leader of WP1 (Project management) and WP7 (Development of methodology, guidelines and 

operational tools), and will contribute to other WPs in the proposed project. Main tasks include; 

Task 1.1: Overall Project management  

Task 1.2: Financial management 

Task 1.3: Risk management 

Task 2.1: Component level computer models development for optimal sizing of components for each 

technology and combination of technologies for retrofitting each building 

Task 2.2: Building level computer model development for dynamic simulation of energy demand and 

supply of domestic buildings 

Task 4.3: Test the performance of the technologies under laboratory controlled conditions  

Task 4.4: Prefabrication of renovation technologies appropriate for each building and climate 

Task 5.1: Measurement of energy consumption patterns of the buildings before renovation  

Task 5.2: Integration of innovative technologies in buildings in different EU countries 

Task 5.3: Implementation of the control algorithm and hardware 

Task 6.1: Monitoring of the performance of the technologies and renovated buildings at different sites in 

Europe Task 6.2: Performance analysis 

Task 7.1: Methodology development  

Task 7.2: Development of guidelines 

Task 7.3: Development of operational tools  

Task 8.1: Economic evaluation 

Task 8.2: Environmental sustainability and social acceptance assessment  

Task 8.4: Business model development  

Task 9.1: Project website 

Task 9.2: Dissemination activities  

Task 9.3: Exploitation activities  

Task 9.4: Communication Activities 
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BRIEF DESCRIPTION OF THE KEY STAFF: 

Dr Muriel Iten, female, holds a PhD in Sustainable Energy, Technology and Building and BSc and MSc in 

Environmental Engineering. Currently she is Head of the Low Carbon and Resource Efficiency Unit, R&D+i at 

ISQ. Her ongoing research focuses on energy efficiency and management in industries and buildings by the 

integration of the key strands applications of heat recovery, sensible and latent thermal heat storages as well as 

heat transfer enhancement solutions. She has published her PhD thesis in the field of Indoor Air Quality Audit 

and Thermal Energy Storage of buildings, respectively. It allowed the publication of several papers in 

international scientific journals and conferences in the same research domain. She is also a Senior Lecturer at 

Universidade Lusíada delivering curricular units in MSc and PhD courses of Engineering and Industrial 

Management. 

Mr Marco Estrela, male, MSc Chemical Engineering, MBA, PhD candidate in Sustainable Energy Systems, 

MIT-Portugal program, IST, Portugal. Senior researcher with over 21 years’ experience on R&D projects in the 

environmental field, Project Management and Project Financial Controlling. Marco has coordinated 5 European 

research projects. His current duties include the coordination of EU research projects, namely SWSS (Life 

Environment) and MAESTRI (H2020, SPIRE 2015). 

Dr Helena Monteiro, female, holds a PhD in Sustainable Energy Systems (MIT-Portugal Program, University 

of Coimbra), a Master in Energy for Sustainability with focus in Energy in Buildings and Urban environment, 

and a Degree in architecture (2007). Currently she a Researcher in the field of energy efficiency and sustainability 

at the Low Carbon and Resource Efficiency Unit, R&D+i at ISQ. Having work-experience in project 

management (architecture and engineering integration), her research work has been focussed on modelling 

environmental Life Cycle Assessment (LCA) of buildings, building components and construction materials, and 

on operational energy modelling of buildings, and eco-efficiency measures applied to industrial thermal processes 

(covering several industrial sectors: ceramics, metal-mechanic, meat production and rendering and dairy). She is 

author of publications international scientific journals and conferences. 

 

Five relevant publications: 

1. Silva, E.J., Estrela, M.A., “Assessment of Waste Electrical and Electronic Equipment Reuse: 

a Life Cycle Assessment Approach”, Wastes: Solutions, Treatments and Opportunities - 1st 

International Conference. Guimarães, Portugal, 12-14 September (2011). 

2. Silva, E.J., Estrela, M.A., “Systematic innovation in industrial processes efficiency: Total Efficiency 

framework –The Maestri Project”, Proceedings of the 7th International Conference on Systematic 

Innovation (ICSI), Portugal, 20-22 July (2016). 

3. Soares, N., Bastos, J., Pereira, L.D.D., Soares, A., Amaral, A.R., Asadi, E., Rodrigues, E., Lamas, 

F.B., Monteiro, H., Lopes, M.A.R., Gaspar, A.R., 2017. A review on current advances in the energy 

and environmental performance of buildings towards a more sustainable built environment. Renew. 

Sustain. Energy Rev. 77, 845-860. 

4. Monteiro, H., Fernández, J.E., Freire, F., 2016. Comparative life-cycle energy analysis of a new and 

an existing house: The significance of occupant’s habits, building systems and embodied energy. 

Sustain. Cities Soc. 26, 507- 518. 

5. Monteiro, H., Freire, F., 2012. Life-cycle assessment of a house with alternative exterior walls: 

Comparison of three impact assessment methods. Energy Build. 47, 572-583. 

6. Martins R, Silva F, Iten M, Rato R. Find the Gap: Project MOEEBIUS, a Holistic Energy 

Performance Optimization Framework. Proceedings 2017, 1102. 

7. Iten M, Liu S, Shukla A. A review on the air-PCM-TES application for free cooling and heating 

in the buildings. Renewable and Sustainable Energy Reviews 2016; 61: 175-186. 

8. Iten M, Liu S. A work procedure of utilising PCMs as thermal storage systems based on air-

TES systems. Energy Conversion and Management 2014; 77: 608-627. 

Five relevant previous projects: 

1. Horizon 2020 | SPIRE-6-2015 – Total Resource and Energy Efficiency Management System for 

Process Industries; http://maestri-spire.eu/ 

2. Horizon 2020 | SPIRE-13-2017 - Scaling European Resources with Industrial Symbiosis 

3. Horizon 2020 | EeB-07-2015 – Modelling Optimization of Energy Efficiency in Buildings for Urban 

Sustainability 

http://maestri-spire.eu/
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4. Interreg V SUDOE – First Call – ClimACT – Transition to a Low Carbon Economy in Schools. 

5. EU LIFE programme - Smart Water Supply Systems” http://life-swss.eu/en/ 

Description of the major infrastructures and equipment: 

Laboratories: ISQ has 23 laboratories, all accredited according to the EN ISO 17025 norm including: Concrete 

Laboratory, Materials and Metallurgy Laboratory, Electrical Appliances and CE type approval Lab, 

Thermodynamics Laboratory, Non‐ destructive testing, Metrology (pressure, force, temperature, mass, 

electromagnetic compatibility, electronics, volume and flow, chemical analysis and pollution control, etc...) 

Training: ISQ has long experience providing training, being accredited according to EU regulations. ISQ has 

achieved in 2010 the number of 100.000 trainees since its creation in 1989. ISQ has 5 training facilities across 

Portugal (Oeiras, Vila Nova de Gaia, Loulé, Sines and Castelo Branco) which covers properly the country. 

 

  

http://life-swss.eu/en/
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Partner No. 2 

 

Advanced Management Solutions Ltd, 
(AMS) 

 

 

Country: Greece 

www.amsolutions.gr 

DESCRIPTION & RELEVANT EXPERIENCE: 

AMSolutions Ltd is an SME, founded in 2004 with the goal to provide state-of-the-art technical services and 

contract research to both public and private companies. Its activities are focused on two main areas: 

• “Turnkey eco-solutions” improving the energy efficiency of the buildings, including: 
a) Basic (architectural, structural) and advanced (E/M) design, 

b) Construction, 

c) Maintenance, 

d) Energy consumption monitoring, 

e) Building elements monitoring and simulation modeling, 

f) Data analysis and interpretation. 

• Research, production, integration and application of various environmentally friendly materials to 
improve energy efficiency in building, including new insulating materials and coatings. 

• AMS has great experience in large civil engineering projects gathered during the Athens 
Olympics preparations. It has extensive experience regarding advanced industrial applications, 
having successfully commissioned over 100 projects. 

• AMS has cooperated to the development and implementation of innovative eco-solutions with 

numerous companies active in building and the energy sector, ranging from oil processing to 

solar panel manufacturing. Some characteristic examples are: 

a) the construction of a zero CO2 building in Lavrion Technological Park in the 

framework of FP7- H2SUSBUILD project, 

b) the construction of two prototype arc furnaces for metallurgical use for the FP7-ENEXAL 

project, 

c) the design, supervision and monitoring of an “eco-friendly” acetylene plant in Aspropurgos 

for Air Liquide Hellas S.A. for the ESPA project (national), 

d) the design and construction of the Planos Hotel (eco-friendly building) for the ESPA project 

(national), 

e) the design and supervision of Iliachtides Bangalows (eco-friendly), 25 residential houses in 

Lagonisi 

f) the design, supervision and / or construction of more than 70 “eco-friendly” residential 

buildings all over Greece 

ROLE: 

AMS (an SME) will make use of its extensive experience on innovation & technology exploitation to assess the 

economic, social and environmental benefits of the technologies and to lead the dissemination and exploitation 

of the results from the project. It will also conduct risk assessment for the proposed systems. Besides, AMS will 

develop a business model for the technologies. In addition, it will develop and maintain a website for the project.  

http://www.amsolutions.gr/
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TASK: 

Partner 2 is the Leader WP8 (Economic, social and environmental assessments) and WP9 (Dissemination and 

exploitation), and will contribute to other WPs in the proposed project. Main tasks include; 

Task 1.1: Overall Project management 

Task 1.3: Risk Management 

Task 2.1: Component level computer models development for optimal sizing of components for each technology 

and combination of technologies for retrofitting each building 

Task 2.2: Building level computer model development for dynamic simulation of energy demand and supply of 

domestic buildings 

Task 2.4: Economic, environmental and social impact of renovation of domestic buildings  

Task 5.1: Measurement of energy consumption patterns of the buildings before renovation  

Task 5.2: Integration of innovative technologies in buildings in different EU countries 

Task 6.1: Monitoring of the performance of the technologies and renovated buildings at different sites in Europe 

Task 6.2: Performance analysis 

Task 7.1: Methodology development  

Task 7.2: Development of guidelines  

Task 7.3: Development of operational tools 

Task 8.1: Economic evaluation 

Task 8.2: Environmental sustainability and social acceptance assessment  

Task 8.3: Risk assessment 

Task 8.4: Business model development  

Task 9.1: Project website 

Task 9.2: Dissemination activities  

Task 9.3: Exploitation activities 

Task 9.4: Communication Activities 

BRIEF DESCRIPTION OF THE KEY STAFF: 

Ms Maria Sachini, female, Maria studied Architecture in the School of Architecture & Engineering in the 

University of Greenwich where she obtained her Higher Degree Diploma in 2003. She initiated her career in the 

Design and Supervision Olympic Projects’ responsible for the Quality Assurance Plan. During her involvement 

with such works of infrastructure, she gained invaluable experience in the area of construction designing and 

became acquainted with innovative eco-friendly and energy saving technologies applied in this sector. Among 

her duties lies, also, the administration of large work groups and the coordination of cooperating companies. 

Currently, she is AMS’s President of the Board. 

Mr Constantinos Tsoutis, male, Constantinos holds a Degree in Design & Construction Management, a Masters 

Certificate in Business Administration and a PhD degree in Construction Activities from University of 

Greenwich. He is an active Member of Chartered Institute of Building (ACIOB), European Association of Project 

Managers (EAPM) and European Confederation of Chartered Builders (ECCB). Among his field of expertise is 

the sector of construction as well as innovative energy saving technologies. He is currently a member of the 

executive board of AMS and financial advisor at the Ministry of Environment and at several consultancy 

companies. He has been involved in 15 EU projects. 

Ms Maria Pappa, female, Maria possesses a Master of Engineering from the Department of Chemical 

Engineering, University of Patras and a MSc. in Organic Chemistry from the National and Kapodistrian 

University of Athens. Among her fields of expertise is the development of multi-functional coatings with self-

healing, self-cleaning, light reflective/absorbing properties. Since 2014, she has been working as Implementer, 

Project Manager and Coordinator in 9 EU projects (FP7 & H2020) in the fields of Materials and Nanomaterials 

Science and in the Energy Efficient Buildings (e.g. MF-Retrofit, FineSol, GreenINSTRUCT, InnoWEE, 

EnDurCrete). 

Mr Themis Sarantaenas, male, Themis is a Certified Marketing and Development Consultant for Small / 

Medium Businesses & Entrepreneurs in Greece and Cyprus and has been actively involved in the field for the 

last 18 years. He specializes in the development of small and medium-sized enterprises especially in the crisis 
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period with a rich clientele from many different sectors. Still trains executives and small business owners with 

Marketing Seminars and Business Skills. Themis will work in the project as market expert and will be responsible 

for the technology transfer. 

Five relevant previous projects: 

1. FP7 – EFFESUS – Energy Efficiency For EU Historic Districts Sustainability, 

2. FP7 – RΕΤΡΟΚΙΤ - Toolboxes For Systemic Retrofitting, 

3. FP7 – BRIMEE – Safe, energy-efficient and affordable new eco-innovative materials for building 

envelopes and/or partitions to provide a healthier indoor environment, 

4. FP7 – CONSTRUCT-PV – Constructing Buildings with Customizable Size PV Modules Integrated in 

the Opaque Part of the Building Skin. 

5. FP7 – CommONEnergy - Achieving high efficiency by deep retrofitting in the case of commercial 

buildings. 

6. FP7- LEEMA – Low Embodied Energy Advanced (Novel) Insulation Materials and Insulating 

Masonry Components for Energy Efficient Buildings. 

Description of the major infrastructures and equipment: 

Collaborations: 

i. AMS is closely cooperating with the Laboratory of Metallurgy, NTUA in Research and Development 

of new building materials and in its real scale testing and evaluation, 

ii. Partnership with the University of Patras (Department of Chemical Engineering) in Research and 

Development of new eco-methods of recycling various civil wastes for the PAVET project (national), 

iii. Collaboration with the National Centre Science Research Democritos (Institute of Advanced 

Materials) for the development of new NDR Tests in building components, 

Infrastructure and facilities: AMS has already started the upgrade of existing laboratory with new equipment, 

focused on building materials. A part of this investment is Nationally funded and the rest is self-funded. The 

laboratory facilities will be capable of conducting experiments for full characterization of a provided material 

and advanced research for novel materials. Our collaborations with 2 universities and the most advanced research 

centre in Greece guarantees (via extra verification) the outcome of our research. In the current form the R&D 

department is divided in three sectors. Coatings sector, in which multipurpose coatings are made and evaluated 

mainly based on their optical properties, Geopolymers sector, in which emphasis in thermal, anti-corrosion and 

mechanical properties is provided and nano technology sector, in which the outcome of the nanoadditives - 

nanoproducts is investigated. After the investment, nanotechnology sector will remain unchanged, but with new 

equipment, the other sectors will be parts of the Industrial application sector which task will be to provide novel 

solutions for industrial issues and a quality control sector will be created for validating the suitability of the pilot-

production line, in which the know-how of the research will be developed. AMS, also, possesses an infrastructure 

for administrative roles (headquarters) and collaborates with several minor semi-industrial firms for developing 

and characterizing final products (apart from in vitro characterization) so as to achieve accurate and realistic 

results. 
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Partner No. 3 

 

University of Nottingham, (UNOTT) 

 

 

Country: UK 

www.nottingham.ac.uk 

DESCRIPTION & RELEVANT EXPERIENCE:   

University of Nottingham (UNOTT) is a research-led 

University in the United Kingdom with annual research 

awards totalling €190 million. It has the largest number of 

top-rated (by Higher Education Funding  

Council) Departments in UK Universities for research 

following Cambridge, Oxford and London Universities. It is 

the home of many ground breaking discoveries and 

inventions such as magnetic resonance imaging, and is also 

the 4th ranked UK University for research grant income from 

private industry.   

The University of Nottingham’s successful track record in 

transferring technologies to the marketplace has been 

recognised with the UK's most prestigious corporate 
accolade, The Queen's Award for  

Enterprise in the category of Innovation in 2007. The 

University of Nottingham also won the award for 

‘Outstanding Contribution to Sustainable Development’ at 

the Times Higher Education Awards 2012, The University’s 

Carbon Management Plan saw more than  

£1.5m invested in 71 carbon reduction projects in its first 

year. The  

University of Nottingham was also declared the winner for 

‘International Strategy’ at the Guardian University Awards 

competition in 2013, which encompasses the creation of 

research partnerships, an extensive network of global 

commercial partners and its campuses in Malaysia and 
China. The University has strategic partners in 25 countries 

and 37% of research income is obtained internationally.   

The University of Nottingham has participated extensively in 

over 300 EU FP7 funded research projects and the 

Department of Architecture and Built Environment (DABE), 

Faculty of Engineering has conducted over 35 EU FP7 

research projects. In the Faculty of Engineering, UNOTT 

more than 98% of research is of international quality, with 

85% graded as 'world-leading' or 'internationally excellent'. 

DABE has been working on green retrofits projects funded 

by the UK government and industry. The sustainable energy 

technologies developed at the DABE, UNOTT by Professor 

Riffat and the industry have been recognised among the 

finest examples of new innovations aimed at reducing global 

warming and tackling climate change. The DABE, UNOTT 

won two prizes at the Rushlight Awards 2013, for innovations 

on low carbon buildings and sustainable technologies. 

 

 

 

University Park Campus, UNOTT 
  

Jubil ee Campus, UNOTT 
  

Jubilee Campus, UNOTT 
  

Awards in  Recognition fo r Excellence   

http://www.nottingham.ac.uk/
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ROLE: 

UNOTT (academia) will lead the development of computer design tools and optimisation algorithms, and will 

use its extensive experience on modelling, design and management of building materials. It will use its 

knowledge on computer modelling of fluid flows and heat transfer to lead the simulation team that will inform 

the design and production of the prototype technologies. It will use its knowledge and skills in design and 

manufacturing of energy efficient technologies to carry out optimal sizing of bio- aerogel panels and 

evaporative coolers, produce the technologies for integration, test the technologies under controlled conditions 

and install the technologies in buildings. UNOTT will use its knowledge on sustainable architecture and 

sustainable development to design the novel envelope technologies, so that both an aesthetic and cost-effective 

solution is obtained. UNOTT will also be responsible for prototype assembling and pre-testing, installation and 

performance monitoring in a building in the UK where mainly heating would be required. In addition, UNOTT 

will use their knowledge and experience in HVAC and heat pump systems, to design and develop the multi-

purpose heat pumps for retrofitting residential buildings. 

TASK: 

Partner 3 is the Leader of WP4 (Fabrication and lab testing of technologies) and WP6 (Field testing in real 

buildings), and will contribute to all other WPs in the proposed project. Main tasks include; 

Task 1.1: Overall Project management  

Task 1.3: Risk Management 

Task 2.1: Component level computer models development for optimal sizing of components for each technology 
and combination of technologies for retrofitting each building 

Task 2.2: Building level computer model development for dynamic simulation of energy demand and supply of 
domestic buildings  

Task 2.3: Indoor Environment computer model development for simulation of the indoor environment in 

domestic buildings  

Task 2.4: Economic, environmental and social impact of renovation of domestic buildings  

Task 2.5: Integration of technologies into a holistic solution for each building and climate  

Task 3.1: Development of a control strategy 

Task 3.3: Development of control algorithms 

Task 3.4: Integration controls in prototype 

Task 4.1: Produce technologies for energy efficient envelope renovation  

Task 4.2: Produce solutions for energy efficient facilities 

Task 4.3: Test the performance of the technologies under laboratory controlled conditions  

Task 4.4: Prefabrication of renovation technologies appropriate for each building and climate  

Task 5.1: Measurement of energy consumption patterns of the buildings before renovation  

Task 5.2: Integration of innovative technologies in buildings in different EU countries 

Task 5.3: Implementation of the control algorithm and hardware 

Task 6.1: Monitoring of the performance of the technologies and renovated buildings at different sites in Europe 

Task 6.2: Performance analysis 

Task 7.1: Methodology development  

Task 7.2: Development of guidelines  

Task 7.3: Development of operational tools  

Task 8.1: Economic evaluation 

Task 8.2: Environmental sustainability and social acceptance assessment  

Task 8.4: Business model development 

Task 9.2: Dissemination activities 
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Task 9.3: Exploitation activities  

Task 9.4: Communication Activities 

BRIEF DESCRIPTION OF THE KEY STAFF: 

Professor Saffa Riffat, male, is Head of Architecture, Climate and Environment Research Group, University 

of Nottingham. He has a wide range of experience of renewable energy, sustainable buildings, building retrofit, 
energy storage, CHP, power cycles, heat pumps, heat transfer, heating/cooling, ventilation and air quality. He 
has obtained grants in excess of €80 million from the EU, UK research council and industry and published over 
600 refereed papers on renewable energy, eco-buildings, energy conversion/storage, and HVAC systems. He 
has been co-ordinated/carried out in over 25 EU projects funded under JOULE, Thermie, Craft and FP5 to FP7 
Programmes, Marie Curie Fellowships. He is named as the inventor on over 30 international patents. Professor 

Riffat has a degree of Doctor of Science (DSc.) from the 

University of Oxford for his research contribution in the field of heat pumps and ventilation technology. 
Professor Riffat is the President of the World Society of Sustainable Energy Technologies and founder of SET 
conferences. He is the Editor-in-Chief of the International Journal of Future Cities and Environment, 
International Journal in of Low Carbon Technologies and the International Journal of Renewable Bioresources 
as well as a member of the editorial board of several journals such as Journal of Applied Thermal Engineering, 

Green Energy, Renewable Energy, Ambient Energy and Energy Institute Journal. Professor Riffat is also 
Honorary Professor in 14 international universities and a world leading expert in low carbon buildings. 

Dr Guohui Gan, is an Associate Professor at the Department of Architecture and Built Environment, University 
of Nottingham. He has wide experience in building technology, renewable energy, fluid flow modelling, indoor 
air quality, thermal comfort, heat recovery and performance monitoring of renewable energy systems and the 
indoor environment. He has obtained a number of research grants from the EU, UK research councils and 

industry and published over 100 refereed papers. 

Five relevant publications: 

Professor Riffat and his team have published books and several peer-reviewed papers in high impact journals 

and referred conferences, relevant to building retrofitting and building energy systems. The Five most relevant 

papers are listed below: 

1. Lia De Simon*, Xiaofeng Zheng, David Tetlow, Saffa Riffat, Guohui Gan, 2013, A Study on the 

correlation between the thermal conductivity and air tightness of film materials employed in the 

manufacturing of VIPs. 12th International Conference on Sustainable Energy Technologies (SET 

2013) 26-29 August 2013, Hong Kong. 

2. Saffa Riffat*, Blaise Mempouo & Wenbo Fang, 2013, Phase change material developments: a review, 

International Journal of Ambient Energy,DOI:10.1080/01430750.2013.823106 

3. Chan, Hoy-Yen*, Riffat, Saffa and Zhu, Jie (2013) Solar façade for a combined heating and cooling 

system in London. Applied Mechanics and Materials. (Trans Tech Publications, Switzerland) 284-

287, pp.1409-1415, 2013. 

4. Qiu, G*. and Riffat, S. B. (2010) Experimental Investigation on a Novel Air Dehumidifier Using 

Liquid Desiccant, International Journal Green Energy, 7 (2), pp. 174-180. 

5. Mempouo, B.*, Riffat, S. B. and Cooper, E. (2010) Novel Window Technologies and the Code for 

Sustainable Homes in the UK, International Journal of Low-Carbon Technologies, DOI: 

10.1093/ijlct/ctq013, May 14, 2010. 

Five relevant previous projects:  

1. HERB:  FP7- 314283, Holistic energy efficient retrofitting of residential buildings.  

2. TriSOFC: FP7- 303454, Durable solid oxide fuel cell tri-generation system for low carbon buildings.  

3. ICARUS: FP7-314991, An innovative CO2 / lubricant absorption power generation system for highly 

efficient power generation from low temperature industrial waste heat to reduce emissions and costs.  

4. FP7-326917: Development of Heat Insulation Solar Glass for Low Carbon Buildings. Feb 2013-Feb 

2015. This project will develop a new type of smart heat insulation solar glass for buildings to reduce 

the CO2 emissions in order to solve the problems of global warming.  

5. EU project PIIF-GA-2013-622117 (SOLPCM). This project will develop and test a novel building 

façade driven by solar energy by coupling a solar air collector and a PCM storage layer to provide 

heating or cooling for residential and commercial buildings.  
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Description of the major infrastructures and equipment:  

The Department of Architecture and Built Environment, 

University of Nottingham has excellent research 

infrastructure/facilities including well established computer 

stations, various laboratories relating to renewable energy 

technologies and energy systems. The Sustainable Research 

Building (~550m2), within the Department, houses 

laboratory facilities ranging from a solar simulator, solar 

thermal systems/PV panels, a micro-scale (5.5kWe) 

combined heat and power (CHP), external airflow and 

natural ventilation and infiltration in buildings, laser 

Doppler anemometer (LDA) to thermal management and heat transfer research laboratory for low carbon 

vehicles. Additional spaces in Sustainable Research Building, UNOTT Marmont Centre are for the research 

facilities of solar desalination, ground source heat pumps, domestic biomass heating/CHP, building material 

testing, a climate chamber. The Creative Energy Homes, composed of seven research houses, have been 

designed and constructed to various degrees of innovation and flexibility. The homes applied innovative 

energy efficient systems such as solar thermal/PV, air source heat pumps, micro-CHP, natural ventilation and 

heat storage with phase changing materials and waste water collection/ recycling etc. Equipped with various 

advanced monitoring (thermal imaging etc.) and smart metering equipment, they provide the ideal 

infrastructure for research on energy demand reduction, user behaviour, retrofit and zero-carbon emission 

housing.   

 

 E.ON 1930s Retrofit Research House, UNNOT  Creative Energy Homes, UNNOT  
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Partner No. 4 
 

SOLIMPEKS Solar Energy Corp. 
(SOLIMPEKS) 

 

 

Country: Turkey 

www.SOLIMPEKS.com 

DESCRIPTION & RELEVANT EXPERIENCE: 

SOLIMPEKS is a market leading provider of cutting edge 

technology in the solar energy field, established in Konya (Turkey) 

in 2009. It is part of a global network expanding over 70 countries, 

with over 40 years of experience in developing, manufacturing and 

distributing high end products for commercial and residential use. 

SOLIMPEKS manufactures the highly acclaimed aesthetically 

appealing Hybrid PV-Thermal (PV/T) solar collectors to achieve 

both hot water and power generation from the sun as a clean and free 

energy source. A combination of solar PV and solar thermal in a 

single unit, it is capable of delivering twice as much renewable 

energy in the same rooftop footprint as standard solar, therefore also 

delivering twice as much carbon displacement.                          

Nowadays SOLIMPEKS has offices in Germany, Spain, Australia, Mauritania and Algeria and also another 

production facility in Kenya, SOLIMPEKS Africa, for the African market. Due to its excellent performance in 

the PV/T sector, it began to attract supports from both regional and national institutions notably Local Turkish 

Investment Office (MEVKA) and The Scientific and Technological Research Council of Turkey (TUBITAK). 

The actual model of energy consumption, using combustible fossil fuels, is completely unsustainable. Among the 

solutions to the global energy issues, the utilisation of solar energy is, without a doubt, one of the most 

encouraging ecological avenues. To achieve this goal, the strategy adopted by SOLIMPEKS is to offer a variety 

of educational opportunities and resources for engineers, designers, contractors, technicians, installers and student 

through SOLIMPEKS Academy. 

ROLE: 

SOLIMPEKS (SME) will use its knowledge and manufacturing facility to carry out optimal sizing of PV vacuum 

glazing, PV and solar thermal, produce the technologies for integration and test the technologies under controlled 

conditions. SOLIMPEKS will also actively disseminate/exploit the Surefit systems in Eastern Europe and will 

be marketing the Surefit systems in Turkey using their existing routes to market. 

TASK: 

Partner 4 is involved with WPs 1, 2, 3, 4, 5, 6, 7, 8 & 9. Main tasks include;  

Task 1.1: Overall Project management 

Task 2.1: Component level computer models development for optimal sizing of components for each technology 

and combination of technologies for retrofitting each building 

Task 2.2: Building level computer model development for dynamic simulation of energy demand and supply of 

domestic buildings 

Task 3.3: Development of control algorithms 

Task 4.1: Produce technologies for energy efficient envelope renovation 

Task 4.4: Prefabrication of renovation technologies appropriate for each building and climate  

Task 5.2: Integration of innovative technologies in buildings in different EU countries 

Task 6.1: Monitoring of the performance of the technologies and renovated buildings at different sites in Europe  

Task 6.2: Performance analysis 

Task 7.3: Development of operational tools 

Task 8.4: Business model development  

Solimpeks´s Main Offices (Konya, Turkey) 

 

http://www.solimpeks.com/
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Task 9.1: Project website 

Task 9.2: Dissemination activities 

Task 9.3: Exploitation activities 

Task 9.4 Communication activities 

BRIEF DESCRIPTION OF THE KEY STAFF: 

Dr Mahmut Sami Büker is scientific consultant of SOLIMPEKS and assistant professor in Energy and 

Semiconductors Research Group (EScR) at Konya NEU University. He has participated in several Renewable and 

Sustainable energy projects, particularly on Solar Energy, funded under Innovate UK, iNet, TUBITAK and 

Scientific Research Project programmes and has published articles in reputed international journals. He also 

presented his work at international conferences. Dr Büker is actively involved in R&D activities and his focus is 

mainly upon the sustainable solutions to achieving environmentally benign, cost- effective, and socially 

acceptable solutions for today’s energy problems. 

Dr Halil Dag is the general manager of SOLIMPEKS and holds a PhD in Solar Energy from the Ege University. 

He is an expert in fields as Solar Thermal, PV/T, and Heat Pumps. He has coordinated several Regional, National 

and European R&D projects in solar energy, heat pump and manufacturing of solar equipment. He has also 

contributed with several oral presentations and invited talks in both national and international conferences. 

Mehmet E Kececiler is the board member in SOLIMPEKS and holds an MSc degree in Mining Engineering. 

He is actively involved in R&D activities and has been developing tasks for R&D projects along with academia. 

Mustafa Koruyucu is the co-founder of SOLIMPEKS and holds a relevant degree from Selcuk University. He 

is mainly responsible for the review of sales report, holding regular meeting and taking part in strategic decision 

making process. He is also part of the R&D department. 

Faruk Dag is the Foreign Trade Director of SOLIMPEKS and is responsible for the exhibitions, and customer 

tracking. He has also been actively meeting with researchers for R&D activities. 

Huseyin Gokalp is the manager responsible for sales and business development and has a relevant degree from 

Marmara University. Mr Gokalp has an extensive experience about the market dynamics of solar energy. He is 

also part of the R&D department and takes part in LEAN Manufacturing activities. 

 

Relevant publications including products/services: 

Innovative Product Range: 

SOLIMPEKS is currently offering a wide range of thermal and photovoltaic/thermal solutions tailored to the 

needs of each client. SOLIMPEKS is able to accommodate the requirements of any PV/T project according to 

the requirements of each customer by offering configurations from solar thermal collectors, photovoltaics, 

thermosiphon systems and PV/T systems. These solutions mainly are: 

1. Solar Thermal Collectors: High performance, robust and hard-wearing flat plate solar collectors are 

designed for all climates. They are ideal for domestic use and tested and guaranteed under the extreme 

conditions of the EN 12975 hail test. Providing flexibility in installation, these panels can be installed 

on a flat roof, pitched roof or can be roof integrated depending on client's requirements. 

2. Thermosiphon Systems: This is a sustainable, free water heating systems in which liquid moves 

naturally without any pump support. In this system, with the use of steel flexible hoses, lime is 

minimised with optimal efficiency. In addition, with light weight tank and simplicity of installation, it 

is considered one of the most user-friendly systems aside from its competitive price. 

3. PV/T Hybrid Solar Collectors: Photovoltaics (PV) are semi-conductors and operate in a paradox-they 

need sunlight to generate power but suffer a degradation in performance as they get heated. Standard 

PVs typically convert 10- 15% of solar radiation into electricity and the rest is dissipated as waste heat. 

PV/T systems generate both electricity and usable thermal heat from a single panel. The module heat is 

absorbed to produce hot water; this way, PV efficiency is optimised as the heat is transferred into water 

for hot water production. 

4. Solar tubes: SOLIMPEKS SOLIFLEX solar tubes use a range of innovative technologies to provide 

efficient and cost effective solutions. Aesthetic design makes SOLIFLEX tubes unique and efficient. 

SOLIMPEKS, now, is the world’s leading manufacturer of high quality SOLIFLEX tubes in all of the 

key target markets. 

5. Solar electric solutions: SOLIMPEKS is also one of the leading manufacturers PV/T Solar 
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Collectors of variety of high efficiency, durable solar electric solutions including mini solar lanterns, 

solar projectors, solar street lights and mobile solar power systems 

Relevant publications: 

1. Dag, Halil Ibrahim. "Method for Producing a Solar Energy Conversion Module and a Module Produced 

by Same." U.S. Patent Application 13/698,646.  

2. Esposito, Paolo. "“Power-Volt SOLIMPEKS” Hybrid Photovoltaic/Thermal (PVT) Solar Collector: 
Matching Demand with Supply, in London and Naples."MC2014 Masters Conference People and 

Buildings. 2014. 

3. Sunderasan, Srinivasan. "Solar PV–Thermal Hybrids: Energy in Synergy." Cleaner-Energy 

Investments. Springer India, 2015. 1-10. 

4. Ghani, Faisal, and Daniel Barber. "REPORT NUMBER: SOL-ER-001."  

5. Allouhi, A., Amine, M. B., Buker, M. S., Kousksou, T., & Jamil, A. (2019). Forced-circulation solar 

water heating system using heat pipe-flat plate collectors: Energy and exergy analysis. Energy, 180, 429-

443. 

6. Allouhi, A., Saadani, R., Buker, M. S., Kousksou, T., Jamil, A., & Rahmoune, M. (2019). Energetic, 

economic and environmental (3E) analyses and LCOE estimation of three technologies of PV grid-

connected systems under different climates. Solar Energy, 178, 25-36. 

7. Buker, M. S., & Riffat, S. B. (2017). Build-up and performance test of a novel solar thermal roof for 

heat pump operation. International Journal of Ambient Energy, 38(4), 365-379. 

8. Buker, M. S., Mempouo, B., & Riffat, S. B. (2015). Experimental investigation of a building integrated 

photovoltaic/thermal roof collector combined with a liquid desiccant enhanced indirect evaporative 

cooling system. Energy conversion and management, 101, 239-254. 

9. Buker, M. S., Mempouo, B., & Riffat, S. B. (2014). Performance evaluation and techno-economic 

analysis of a novel building integrated PV/T roof collector: An experimental validation. Energy and 

Buildings, 76, 164-175. 

Relevant previous projects: 

Nowadays SOLIMPEKS is involved in various national and European research projects such as the following: 

1. PIPESTORE. VII Framework Programme (EU FP7-SME-2010-1-262062). PIPESTORE is a 

modular phase change material thermal store that enables optimal performance of renewable energy 

systems. Over the last decade rising energy prices, concerns about global warming and EU energy 

security have led to increasing interest in domestic scale Renewable Energy Systems (RES) such as 

solar thermal, heat pumps and biomass technologies. However despite these growth rates, the 

proportion of RES used for domestic heating and hot water is still under one percent. The main barrier 

is the high equipment and installation cost of the technology. In addition solar thermal yields cannot 

always be optimally utilised in existing hot water and heating systems. This is due to the limited size 

and operating temperature range of conventional thermal energy stores. Increasing the contribution of 

RES will also necessitate larger thermal stores, which is often difficult due to space and cost constraints. 

Although higher density Phase Change Materials (PCM) show promising results, they have not been 

proven to deliver real improvements in domestic applications. 

2. EAGLE. VII Framework Programme (EU FP7-SME-2011-286161). The European Project EAGLE 

aims to develop and demonstrate a dynamic, web-based, renewable energy rating platform. In order for 

the European Commission to achieve ambitious renewable energy targets, there is a strong need to 

accelerate market penetration of Renewable Energy Systems (RES) in both industrial and domestic 

sectors. The domestic sector is of major significance, as it will reduce reliance on large centralized 

energy plants. There are several domestic options including solar thermal, solar electric, heat pump and 

biomass systems. Of these, solar and heat pump technologies have the widest potential application as 

they require no physical feedstock. However, despite steady market growth, these technologies still 

make up only a small fraction of total household energy supply. One of the main reasons for this is the 

initial investment required, coupled with uncertainty over return on investment. This is compounded by 

the huge range of available products and a lack of objective information relating to system performance. 
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As a result, consumers are often confused and unable to make informed decisions. In addition, installation 

companies often experience difficulties when advising customers on the various options and their 

respective benefits. Hence, despite considerable technological advancements in terms of system 

performance and efficiency, there exists a significant knowledge and confidence barrier that restricts 

increased market acceptance. In order to address this problem, we propose to develop a system that can 

automatically provide accurate and objective information about the suitability of a renewable energy 

technology for a given user scenario. The system will be intuitive and easy to use employing a unique 

dynamic grading technology. This will enable consumers to make better informed decisions and will 

allow our membership to provide better service. This will help to significantly increase market 

penetration and revenues for our pan-European membership involved in the design, manufacture and 

installation of domestic renewable energy technologies. 

3. “PV/T Project”. The Scientific and Technological Research Council of Turkey (TUBITAK). The 

main purpose of the project was to combine PV and thermal collector into new hybrid collector. The 

project was performed successfully in collaboration with the scientist from Selcuk University. At the 

end of the project, a new product called Photovoltaic and Thermal Hybrid Collector (PV/T) was 

designed, tested and manufactured for commercial use. The patent application was also carried out and 

still in process 

4. PV/T Production Line and Lean Manufacturing Process. Local Turkish Investment Office 

(MEVKA). The project goal was to setup new production line to manufacture PV and PV/T products 

internally. The project was successfully executed. 

5. Production Line Monitoring. Local Turkish Investment Office (MEVKA). The project goal is to 

improve the production efficiency and make better decision to monitor every step of the production 

using barcode and QR code system. The project is still ongoing. 

6. “Solar Water Heating Tank Project”. The Scientific and Technological Research Council of Turkey 

(TUBITAK). Investigation of the Effect of Design Parameters on the Performance of Solar Water 

Heating Tank with Corrugated Metal Hose Heat Exchanger and Development of a Fully Automatic 

Test Unit. 

Description of the major infrastructures and equipment: 

Apart from the offices located in Germany, Spain, Australia, Mauritania and Algeria and also another production 

facility in Kenya, SOLIMPEKS has a main production plant equipped with manufacturing lines in the city of 

Konya. SOLIMPEKS is currently operating manufacturing plant in a 28,000 m2 facility which is the biggest in 

Turkey and second biggest in Europe in terms of size and capacity. 
 

 

SOLIMPEKS PV/T factory (Konya, Turkey) 

Furthermore, SOLIMPEKS lab is equipped with several innovative simulation softwares (PVSYST, ANSYS 

structural module, TRNSYS and FLUENT fluid dynamics) in order to carry out simulation tasks mainly focused 

on the analysis of Solar thermal, PV and hybrid PV/T systems behavior under different scenarios. SOLIMPEKS 

also has carried out several R&D activities on heat pumps. The manufacturing line is currently being prepared for 

the production of solar assisted heat pump systems. 
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Partner No. 5 

 

Winco Technologies (WINCO) 

 

 

Country: France 

www.winco-tech.com 

DESCRIPTION & RELEVANT EXPERIENCE: 

Founded in 1988, WINCO Technologies is a French company 

specialized in thermal and acoustic insulation. Acting in different 

countries all over Europe, Asia and America, WINCO Technologies has 

historical partnerships in automotive, iron and steel, petrochemical and 

military industries. In 2003, WINCO Technologies decided to share its 

know-how to the world of construction by providing innovative thermal 

insulation solutions. 

Based upon permanent innovation, responsibility and entrepreneurship, 

WINCO Technologies vision is to improve energy efficiency, comfort 

and safety. 

More recently, WINCO Technologies 

developed a wide range of Phase Change 

Materials (INERTEK) available in powder and 

emulsion forms. Designed to store and release 

thermal energy, INERTEK microcapsules can 

provide customized solutions for various 

applications in construction, electric, 

automotive, industry, security, textiles and many 

more. INERTEK melting point can be set from 

0°C to 80°C according to application and 

specification, providing opportunities in the 

preservation of energy for a desired range of 

temperatures. 

WINCO Technologies is the first French company to have developed a ready-mix plaster, Thermo Confort, 

including 50% of PCM for indoor application on walls and ceilings. This product is based on a micro 

encapsulation technology of hydrophobic vegetal oil. INERTEK microcapsules are designed to absorb heat above 

a preset temperature and release energy below it. 

A medical center in Britanny has been recently instrumented to measure the benefits on comfort and energy 

savings. This interior plaster is also listed on Design Builder, the dynamic thermal simulation software. 

WINCO Technologies R&D department is also specialized in the design of specific micro encapsulation 

solutions for active ingredients used in cosmetics, textiles, essential oils, but also biocide, perfume, fungicide, 

etc. 

WINCO Technologies is ISO 9001 certified for the quality of its products and ISO 14001 for the respect of 

environment. These standards ensure a constant manufacturing quality, the selection and traceability of raw 

materials limiting the impact on the environment. 

The manufacturing lines of our insulation products for the building sector are among the best in the world. 

Efficient logistics enable us to cope with large orders in timely manner. Because the insulation of buildings and 

housing is a primary source of energy saving, WINCO Technologies offers a full range of environmentally 

friendly thermal insulation, benefiting from the most up-to-date technical innovations and suited to building 

markets. 

WINCO Technologies is above all a company of men and women that are always at your disposal and ready to 

share with you and your customers their expertise and their passion. 

WINCO Technologies, innovation at the service of performance and comfort! 

http://www.winco-tech.com/
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ROLE: 

WINCO (an SME) together with ME will use its expertise in insulation technology to produce bio-aerogel panels 

for insulation of walls and floors of the existing buildings. It will also use its knowledge and manufacturing facility 

to optimise, design and the breathable membranes. 

TASK: 

Partner 5 is involved with WPs 1, 2, 3, 4, 5, 6, 7 & 9. Main tasks include; Task 1.1: Overall Project management 

Task 2.1: Component level computer models development for optimal sizing of components for each technology 

and combination of technologies for retrofitting each building 

Task 1.1: Overall Project management 

Task 2.1: Component level computer models development for optimal sizing of components for each technology 

and combination of technologies for retrofitting each building 

Task 2.2: Building level computer model development for dynamic simulation of energy demand and supply of 

domestic buildings 

Task 3.3: Development of control algorithms 

Task 4.1: Produce technologies for energy efficient envelope renovation 

Task 4.4: Prefabrication of renovation technologies appropriate for each building and climate  

Task 5.2: Integration of innovative technologies in buildings in different EU countries 

Task 6.1: Monitoring of the performance of the technologies and renovated buildings at different sites in Europe  

Task 6.2: Performance analysis 

Task 7.3: Development of operational tools 

Task 8.4: Business model development  

Task 9.1: Project website 

Task 9.2: Dissemination activities 

Task 9.3: Exploitation activities 

Task 9.4 Communication activities 

BRIEF DESCRIPTION OF THE KEY STAFF: 

Herve LEUCK, male, holds a Master’s degree in Measurement and Control with a minor in organic chemistry, 

he joined the MCI Technologies-WINCO Technologies Group in 2011. With more than fifteen years of 

experience in the development of security inks and more specifically in microencapsulation techniques of 

thermochrom and photochrom active principles. He set up in 2011, a laboratory of research and development 

dedicated to the formulation and microencapsulation of phase change materials. In 2012 - 2013 a production of 

microcapsules with a capacity of 1 ton/day unit was opened. Our technology (manufacturing of microcapsules in 

powders and slurries) allows us to respond quickly and efficiently to very specific requests. Herve is the Director 

of Research and Development at MCI Technologies-WINCO Technologies Group. 

Vivien GODEFROY, male, “ENSAM (National School of Arts and Crafts) graduate in Engineering. He also 

holds a degree in Mechanical Engineering from POLYTECHNIQUE MONTREAL, and Masters degree in 

Applied Sciences with focus on geothermal energy.” Vivien is Head of Thermal Engineering unit at MCI 

Technologies. 

Relevant publications including products/services: 

1. SKYTECH PRO XL, creates a closed envelope, increases wind-tightness, reflects 95% of radiation and avoids 

thermal bridges for a better comfort in summer as well as during winter. Thanks to its patented technology, 

SKYTECH PRO XL makes it possible to install a breather membrane and an insulating material at the same time 

while ensuring that the building remains breathable (allowing the water vapour to escape). Beside its thermal 

benefits and thanks to its high tear resistance and its high density (105 kg/m3), SKYTECH PRO XL alone gives a 

16 dB sound reduction performance. 

2. NEST - High density indoor insulation. With a 97% reflection, NEST is suitable for indoor housing 
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refurbishment, NEST allows to efficiently insulate all walls (Attic spaces, extensions, garage doors…) with a 

maximum space saving. With its high density blanket, it is effective not only on heat transfers by conduction but 

also on phase shift ensuring thermal and acoustic comfort during summer and winter. Made of pure mineral 

materials such as aluminum and glass, NEST is non- combustible and keeps its shape over time. NEST is A1 

classified for its reaction to fire thus ensuring security for assets and people during rescue teams operations. 

3 THERMO CONFORT - Thermo-regulating plaster. This revolutionary plaster can absorb overheating by storing 

it in micro- capsules and releasing when necessary. Once applied on the wall, THERMO CONFORT absorbs 

overheating from wooden stoves, sun and computer equipments. THERMO CONFORT is a smart heat battery; it 

will release energy intakes at the perfect time to bring a natural thermal comfort with no equivalent. 

4. INERTEK PCM microencapsulation High thermal capacity High- precision fusion range. In 2008 the company 

embarked on a comprehensive program of research and development on microencapsulated phase change 

materials (PCM). It has developed a range of microcapsules, called INERTEK, dedicated for various application 

areas within the industry: building, textile, transport, etc. 

Relevant previous projects: 

1.  SKYTECH PRO XL: Refurbishment of the external thermal insulation (ETICS). Company: HABITAT 

TRAVAUX; Application type: Façade; Installed surface: 165m²; http://www.winco-

tech.com/en/chantiers/skytech-pro- refurbishment-of-the-external-thermal-insulation-etics/ 

2. SKYTECH: Thermal refurbishment of an old farmhouse. Company: HERVE TARDIVEL 

COUVERTURE; Installation type: Roof; Installed surface: 180 m²; http://www.winco-

tech.com/en/chantiers/skytech-thermal-refurbishment-of-an- old-farmhouse/ 

3. SKYTECH: Thermal and acoustical refurbishment in Croatia. Company: POLO-COMMERCE d.o.o; 

Installation type: Roof and façade; http://www.winco-tech.com/en/chantiers/skytech-renovation-

thermique-et-acoustique-en-croatie/ 

4. SKYTECH PRO XL: The “Compagnons du Tour de France” training; Company: European Training 

Institute of the “Compagnons du Tour de France” (IEFCTF); Application type: roof and wall cladding; 

Number of m² installed: 180 m²; http://www.winco-tech.com/en/chantiers/iefctf/ 

5. SKYTECH PRO XL: Renovation of General Electric VOLTA building. Company: IRISSE; Installation 

type: external wall cladding; Number of m² installed: 700 m²; http://www.winco-

tech.com/en/chantiers/skytech-pro-renovation-of- general-electric-volta-building/ 

6. THERMO CONFORT: Light concrete house in South of France. Company: PLAC’ORAISON; 

Installation type: indoor plastering; Applied quantity appliquée : 425 kg (a storage capacity of 10 150 

Wh); http://www.winco- tech.com/en/chantiers/thermo-confort-light-concrete-house-in-south-of-

france/ 

Description of the major infrastructures and equipment: 

Winco Technologies has the necessary infrastructure required for carrying out the various activities of 

the project. 

 

 

 

 

 

http://www.winco-tech.com/en/chantiers/skytech-pro-refurbishment-of-the-external-thermal-insulation-etics/
http://www.winco-tech.com/en/chantiers/skytech-pro-refurbishment-of-the-external-thermal-insulation-etics/
http://www.winco-tech.com/en/chantiers/skytech-pro-refurbishment-of-the-external-thermal-insulation-etics/
http://www.winco-tech.com/en/chantiers/skytech-thermal-refurbishment-of-an-old-farmhouse/
http://www.winco-tech.com/en/chantiers/skytech-thermal-refurbishment-of-an-old-farmhouse/
http://www.winco-tech.com/en/chantiers/skytech-thermal-refurbishment-of-an-old-farmhouse/
http://www.winco-tech.com/en/chantiers/skytech-renovation-thermique-et-acoustique-en-croatie/
http://www.winco-tech.com/en/chantiers/skytech-renovation-thermique-et-acoustique-en-croatie/
http://www.winco-tech.com/en/chantiers/iefctf/
http://www.winco-tech.com/en/chantiers/skytech-pro-renovation-of-general-electric-volta-building/
http://www.winco-tech.com/en/chantiers/skytech-pro-renovation-of-general-electric-volta-building/
http://www.winco-tech.com/en/chantiers/skytech-pro-renovation-of-general-electric-volta-building/
http://www.winco-tech.com/en/chantiers/thermo-confort-light-concrete-house-in-south-of-france/
http://www.winco-tech.com/en/chantiers/thermo-confort-light-concrete-house-in-south-of-france/
http://www.winco-tech.com/en/chantiers/thermo-confort-light-concrete-house-in-south-of-france/
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Partner No. 6  

PCM Products Limited (PCM) 

 

Country: 
UK 

www.pcmproducts.net 

DESCRIPTION: 

PCM Products Ltd. (PCM) specialises in phase change material (PCM) technologies/HVAC systems and their 

applications. The company has research and development facilities and also manufacturing base in the UK and 

license outlets around the world which offer bespoke products to meet unique customer and application 

requirements. The company has expertise in chemicals and materials including desiccants, PCMs and adsorbents. 

PCM is committed to providing alternatives and improvements to current storage, heating/cooling technologies 

by offering more energy efficient and environmentally- acceptable solutions. For more than a decade, the 

company has been involved in the development of PCMs, energy storage, desiccant and HVAC systems. With 

unrivalled experience in designing and advising on PCM storage installations and applications, it continues to 

push the boundaries In desiccant materials usage for the benefit of its ever-growing customer base. In addition, 

PCM Products Ltd has been providing full consultancy and product development services for more than two 

decades. 

ROLE: 

PCM (an SME) will use its knowledge and manufacturing facility to optimise, design and produce the PCM for 

thermal storage and management, providing in-house developed PCM materials. PCM will also assist on all 

dissemination and technology transfer related activities within the consortium which have an influence on the 

exploitation of the results (patents, licenses, dissemination activities, etc.) and will also assist in coordinating 

negotiations concerning exploitation issues between the consortium and external parties. 

TASK: 

Partner 6 is involved with WPs 1, 2, 3, 4, 5, 6, 7, 8 & 9. Main tasks include;  

Task 1.1: Overall Project Management  

Task 1.3: Risk Management 

Task 2.1: Component level computer models development for optimal sizing of components for each technology 

and combination of technologies for retrofitting each building 

Task 2.2: Building level computer model development for dynamic simulation of energy demand and supply of 

domestic buildings 

Task 2.4: Economic, environmental and social impact of renovation of domestic buildings   

Task 3.3: Development of control algorithms  

Task 4.1: Produce technologies for energy efficient envelope renovation  

Task 4.4: Prefabrication of renovation technologies appropriate for each building and climate  

Task 5.2: Integration of innovative technologies in buildings in different EU countries 

Task 6.2: Performance analysis  

Task 7.1: Methodology development 

Task 7.2: Development of guidelines  

Task 7.3: Development of operational tools  

Task 8.4: Business model development  

Task 9.2: Dissemination activities 

Task 9.3: Exploitation activities 

Task 9.4: Communication Activities 

http://www.pcmproducts.net/
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BRIEF DESCRIPTION OF THE KEY STAFF: 

Mr Zafer Ure, male, is the Managing Director of PCM. He is specialises in air conditioning and refrigeration, 

and energy storage technologies. He obtained his qualifications from King’s College London. He has over 30 year 

experience on practicing design and developments of energy saving technologies for refrigeration and air 

conditioning applications. Mr Ure has been working as the Managing Director of PCM, since 1996. He has 

developed different products including automotive direct/indirect passive cooling system, temperature controlled 

packaging & shipping, military backpack battery cooling, medical energy storage systems, integrated domestic 

solar cooling & heating, dynamic PCM modules and thermal barrier devices. Mr Ure is a well-respected speaker 

and has presented many papers around the World for CIBSE, ASHRAE, International Refrigeration Institute and 

other conferences and symposiums as well as published many articles in engineering journals regarding desiccant 

and PCM materials developments and applications. Mr Ure was a member of committees including; BRA TEWI 

Committee (UK) for the Title of “Guideline Methods of Calculating TEWI”, International Inst. Of Refrigeration 

(IIR) (France) Title (1) D2 Commission; “Secondary Refrigeration”, Title (2) D1 Commission; “Test standards 

for display cases”, Annex 10, Phase Change Materials & Chemical Reactions, Annex 26 Advanced Supermarket 

Refrigeration and HVAC, Building Research Establishment (UK) Title“ Air Cycle Technologies for Building 

Services”, Chairman of CIBSE Thermal Storage Group Since 1998, International Secondary Refrigeration 

Association (ISRA), Technical Co-ordinator. Mr Ure has been selected as “Building Service Engineer of the 

year” by the H&V News Awards as well as H&V News Awards for the “Environmental Initiative of the year” 

on 1996 and the same award for 1998. 

Mr Geoff Burton, male, is the Chemicals Manager of PCM. He has vast experiences in the production and 

application of desiccant, PCM and thermochemical products, and invaluable part of the product development and 

application team. Mr Geoff Burton is experienced in research & development of a wide range of Phase Change 

Materials and development of novel manners of their incorporation. Mr Burton provides technical support and 

production of innovative low temperature secondary refrigerants. He is also experienced in development of novel 

corrosion inhibitor solution for the cooling system of a highly sensitive particle analyzer and providing solutions 

to a wide range of customer related problems with process cooling and heating systems by the application of 

water chemistry and advising treatments most suited to the problem. Mr Burton is specialised in low temperature 

secondary refrigerants, technical support for a range of process water treatment chemicals used in cooling water 

systems, boilers, waste water treatment and providing feedback to enable the improvement of existing products, 

and the development of new products. 

Five relevant publications: 

1. Zafer Ure, 2013, Phase change material based passive cooling systems principal and Global 

application examples. 12th International Conference on Sustainable Energy Technologies (SET 2013) 

26-29 August 2013, Hong Kong. 

2. Zafer Ure, 2013, Adiabatic air inlet cooling kit for dry heat rejection equipment using mains water. 

12th International Conference on Sustainable Energy Technologies (SET 2013) 26-29 August 2013, 

Hong Kong. 

3. Zafer Ure, 2012, "Novel Materials for Thermal Control", NANO4DESIGN Workshop, University of 

the Arts London, Central Saint Martin, London, UK, http://newsevents.arts.ac.uk/event/nano4design-

workshop. 

4. Zafer Ure, 2003, TES Global Applications, CIBSE, MIDLAND BRANCH, 

www.cibsenorthwest.co.uk/ downloads.htm. 

5. Zafer Ure, 2003, Secondary Refrigeration European Experiences, ASHRAE WINTER MEETING, 

Chicago, USA, http://bbs.6jc.cn/pdf/usa/ASHRAE.Transaction2003.1_2.pdf. 

http://newsevents.arts.ac.uk/event/nano4design-workshop
http://newsevents.arts.ac.uk/event/nano4design-workshop
http://www.cibsenorthwest.co.uk/
http://bbs.6jc.cn/pdf/usa/ASHRAE.Transaction2003.1_2.pdf
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Relevant previous projects (selected): 

1. HERB, Project No: 314283, Finance by FP7, Period: 2012-2016, Holistic Energy Efficiency 

Retrofitting of Residential Buildings. 

2. HESTOR: FP7-262285, Development of Thermal Storage Application for HVAC solution based on 

Phase Change Materials, 2010-2012. 

3. SAM.SSA: FP7-296006, Sugar Alcohol based Materials for Seasonal Storage Application, 2012-2014. 

4. LINK: DEFRA: AFM280, Integrated Thermal Energy Storage in Food Refrigeration Equipment for 

Energy and CO2 Emission Reduction, 2011-2013. 

5. UK-DECC Project - Thermochemical Energy Storage Pumping Pipe System (TESPP), 2012-2013. 

6. UK-DECC Project - Smart Thermal Storage Systems (STSS), 2012-2013. 

Description of the major infrastructures and equipment: 

PCM have full scale in-house laboratory with various equipment including, DSC machine which can produce both 

latent heat & specific heat capacities over a wide range, thermal conductivity, density measurements kits, accurate 

measuring/weighing scales, multiple thermal baths, heating oven up to 1200°C hot plates complete with multiple 

scientific accuracy data logging equipment to carry out any test required to establish the properties/performances 

of desiccant and PCM materials. Although PCM have an extensive range of commercially available desiccant 

materials which cover a wide range of applications, quite often they have to modify the desiccants to suit new and 

challenging uses required by the application and our in-house team built a vast database and experience to achieve 

this. PCM have acquired unmatched experience in altering and modifying the desiccant materials, of course within 

limits, to match specific applications. 
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Partner No. 8 

 

 

KÖSTER Lichtplanung Ltd (KOST) 

 

 

Country: Germany 

www.KOST-lichtplanung.de 

DESCRIPTION & RELEVANT EXPERIENCE: 

KÖSTER Lichtplanung Ltd.’s daylight technology is worldwide applied for more than 20 years with over 

400,000 m² glass roofs and facades. Here are some of the recent construction projects with daylight systems from 

the office KOST Lighting design: Bank Santander in São Paolo/Brazil; BlueWin Tower in Zurich / Switzerland; 

Headquarters of the SCHOTT Glass AG, Mainz/Germany; Highrise of the Energie AG, Linz/Austria; Triple 

Towers, Sofia/Bulgaria; Kassenärztliche Vereinigung KVWL, Dortmund/Germany; Standard Bank of South 

Africa, Johannesburg/South Africa; Central Bank of Kuwait; Laboratory building Hoffmann-La Roche, 

Basel/Switzerland; Building projects in Beijing/China; Office building BNP- Paribas, Paris/France. 

ROLE: 

KOST (an SME) will use theirertise in daylighting and light technologies to design and development of 

daylighting aspects of the facade systems. 

TASK: 

Partner 8 main Tasks include; 

Task 1.1: Overall Project management  

Task 1.3: Risk Management 

Task 2.1: Component level computer models development for optimal sizing of components for each technology 

and combination of technologies for retrofitting each building 

Task 2.2: Building level computer model development for dynamic simulation of energy demand and supply of 

domestic buildings 

Task 4.1: Produce technologies for energy efficient envelope renovation  

Task 4.2: Produce solutions for energy efficient facilities 

Task 4.4: Prefabrication of renovation technologies appropriate for each building and climate  

Task 5.2: Integration of innovative technologies in buildings in different EU countries 

Task 6.2: Performance analysis 

Task 7.3: Development of operational tools 

Task 8.4: Business model development  

Task 9.2: Dissemination activities 

Task 9.3: Exploitation activities 

Task 9.4: Communication Activities 

BRIEF DESCRIPTION OF THE KEY STAFF: 

DR. HELMUT KÖSTER, studied architecture at the Technical University Brunswick (Braunschweig), 

Germany, has specialized as an architect on lighting design with emphasis on daylight-, facade and energy 

technology. Dr. KOST holds numerous patents and developed newest daylight control systems and integrated 

lighting systems. Under his scientific leadership the office is not only known for daylighting but also for contract 

research and developments also for the industry. Several of his research projects have been sponsored by the 

German Ministry of Economics and the Deutsche Bundesstiftung Umwelt (DBU) also in cooperation with 

Fraunhofer Institute and Technical University Berlin. Another focus is the development of a software for the 

calculation of light and energy transmission through glass facades considering light redirecting mirror structures. 

http://www.koester-lichtplanung.de/
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Relevant publications including products/services: 

1. Köster, Helmut, 2013, Energiesparressource Tageslicht, ASUprotect, Heft 1.2013, S. 23-26. 

2. Villa, Massimo, 2012, Ormai è giorno!, Luce e design, Nr. 2, April 2012, S. 20-24. 

3. Köster, Helmut, 2012, Energiesparressource Tageslicht, Technik in Bayern, Heft 01/2013, S. 21-22. 

4. Köster, Helmut, 2011, Daylight - Energiesparressource Tageslicht: Innovative Tageslichtlenksysteme, 

AIT, Heft 12.2011, S. 134 – 136. 

5. Köster, Helmut, 2011, Ressource Tageslicht - Energiesparpotentiale, GLAS, Heft 3/2011, S. 44 – 49. 

Relevant previous projects: 

KÖSTER Lichtplanung, Ltd.’s daylight technology is worldwide applied for more than 20 years with over 

400,000 m² glass roofs and facades. Here are some of the recent construction projects with daylight systems from 

the office KOST Lighting design: 

• Bank Santander in São Paolo/Brazil 

• BlueWin Tower in Zurich / Switzerland 

• Headquarters of the SCHOTT Glass AG, Mainz/Germany 

• Highrise of the Energie AG, Linz/Austria 

• Triple Towers, Sofia/Bulgaria 

• Kassenärztliche Vereinigung KVWL, Dortmund/Germany 

• Standard Bank of South Africa, Johannesburg/South Africa 

• Central Bank of Kuwait 

• Laboratory building Hoffmann-La Roche, Basel/Switzerland 

• Building projects in Beijing/China 

• Office building BNP-Paribas, 

Paris/France Currently in the order 

processing: 

• Laboratory building Novartis, Basel/Switzerland 

• Hospital Bozen/Italy 

• Sarona Market, Tel Aviv/Israel 

• G20 Museums Project Beijing 

Description of the major infrastructures and equipment: 

KÖSTER Lichtplanung, Ltd serve with a technical centre well equipped with different types of machines and tools 

to develop new surfaces for redirecting daylight including machines to produce venetian blinds or fixed daylight 

control systems within the insulation glass. 
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Partner No. 9 

 

Fundación Santa María la Real, (FMS) 

 

 

Country: Spain 

www.santamarialareal.org 

DESCRIPTION & RELEVANT EXPERIENCE: 

FMS (Santa María la Real Foundation) is a non-profit organisation founded in 1977, whose fundamental mission 

is to promote sustainable development initiatives based on heritage and the natural and human environment of 

this heritage. It undertakes interdisciplinary works on the patrimony objects restoration, including architects, 

engineers, historians and restorers. Main activities are related to restoration or conservation of the old buildings, 

preserving their integration in a natural environment. Today, the institution has become a prime example that 

heritage can fuel economic development in an area. Moreover, the Santa María la Real Foundation has created a 

development model based on heritage that is being successfully exported to other places, regions and countries. 

In each and every one of Fundación Santa María la Real departments encourages the generation of ideas and 

projects based on the principles of quality, efficiency, and innovation so that heritage itself can become an 

element in generating socio-economic development. 

ROLE: 

FSM (non-profit foundation) will use the knowledge in Monitoring Heritage System to collaborate in façade 

technology development and installation and monitoring the technology in a building in Spain where mainly 

cooling would be required. 

TASK: 

Partner 9’s main tasks include; 

Task 1.1: Overall Project management  

Task 1.3: Risk Management 

Task 2.1: Component level computer models development for optimal sizing of components for each technology 

and combination of technologies for retrofitting each building 

Task 2.2: Building level computer model development for dynamic simulation of energy demand and supply of 

domestic buildings 

Task 4.4: Prefabrication of renovation technologies appropriate for each building and climate 

Task 5.1: Measurement of energy consumption patterns of the buildings before renovation  

Task 5.2: Integration of innovative technologies in buildings in different EU countries 

Task 6.1: Monitoring of the performance of the technologies and renovated buildings at different sites in Europe 

Task 6.2: Performance analysis 

Task 7.1: Methodology development  

Task 7.2: Development of guidelines  

Task 7.3: Development of operational tools  

Task 8.1: Economic evaluation 

Task 8.2: Environmental sustainability and social acceptance assessment  

Task 9.2: Dissemination activities  

Task 9.3: Exploitation activities  

Task 9.4: Communication Activities 

 

http://www.santamarialareal.org/
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BRIEF DESCRIPTION OF THE KEY STAFF: 

Marian Chiriac, Responsible for the Monitoring Heritage System project at Santa María la Real Foundation. 

Industrial Engineer by the University Gheorghe Asachi of Iasi-Romania (2002). PhD by the University of 

Valladolid (2009). He has participated in research and development projects oriented to the industrial field. Before 

2004 he participated in the type GRANT, RELANSIN y CALIST project financed by the Government of 

Romania. Between 2004 and 2009 he participated in projects directed by the CIDAUT Foundation. After 2009 

participated in projects directed by the Santa María la Real Foundation. 

Relevant publications including products/services: 

1. M. Chiriac*, J.C. Prieto, J. Castillo PROBLEMÁTICA DE LA MONITORIZACIÓN DE EDIFICIOS 

PATRIMONIALES COMO HERRAMIENTA DE CONSERVACIÓN PREVENTIVA. Rehabend 

2014. 

2. M. Chiriac*, D. Basulto, J.C. Prieto, J. Castillo ANALISIS DE LA REHABILITACIÓN DE DOS 

EDIFICIOS PATRIMONIALES MEDIANTE MONITORIZACIÓN MHS. Rehabend 2014. 

3. M. Chiriac*, D. Basulto, E. López, J.C. Prieto, J. Castillo The MHS system as an active tool for the 

preventive conservation of cultural heritage. Technoheritage International Congress 2012. 

4. M. Chiriac*, D. Basulto, E. López, J.C. Prieto, J. Castillo Desarrollo e innovación en los sistemas de 

gestión del patrimonio. MHS (Monitoring Heritage System) sistema de monitorización del patrimonio 

como herramienta de gestión integral. AR&PA International Congress 2012. 

Relevant previous projects: 

1. EU FP7-NMP-2007-SME-1 H-KNOW— Advanced Infrastructure for Knowledge Based Services for 

Buildings Restoring. Sept 2011, Coordinator, € 133,680. 

2. EU SOE3/P1/E508 - SMART HERITAGE BUILDINGS. Dec 2014, Coordinator, € 205,200. 

3. EU FP6-INCO - OPERHA- Open and fully compatible next generation of strengthening system for the 

Rehabilitation of Mediterranean cultural heritage. 

Currently, one of our major projects focuses on the development of MHS. The MHS project (Monitoring Heritage 

System) is designed as a monitoring system adapted to historical and artistic heritage that has been implemented 

and tested since 2005 by the Heritage Conservation department of the Santa María la Real Foundation- Center 

of Romanesque Studies (FMS). The system has been developed to measure, record, evaluate and control various 

crucial and influential parameters in the conservation of heritage monuments in order to ensure sustainable 

management and optimal maintenance of the building as well as all the elements housed within. To date, the 

project has become a system of reference in the cultural sector, a powerful tool to efficiently control the status of 

historic preservation in real time, thanks to an innovative system of sensors that transmit data wirelessly. This 

leads to intelligent management and dynamic results. 

Description of the major infrastructures and equipment: 

FMS and its Heritage Conservation Department have excellent research infrastructure/facilities including well 

established computer stations, various laboratories relating to the activity. These include a full kit, with the 

specific requirements for the technical development at MHS laboratory (energy systems, mechanical engineering, 

structural engineering, material engineering, electrical and electronic engineering, control and automation 

technologies and documentary material). Furthermore, within the scope of monitoring, it is developed a pilot 

monitoring centre in the church of Santa María de Mave Monastery, which works as experimental laboratory. 
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Partner No. 10 

 

Aalto University, (AALTO) 

 

 

Country: Finland 

www.aalto.fi 

DESCRIPTION & RELEVANT EXPERIENCE: 

The New Energy Technologies Group (NEW) at Aalto University (formerly Helsinki University of Technology) 

in Espoo- Otaniemi, Finland is actively involved with the science and research of advanced energy technologies 

and systems. The Group has some 20 members working on solar cells, fuel cells and urban energy systems, 

including materials and complex systems work. The Group has worked in the past with PV-facades, BIPV 

technologies, Intelligent Buildings, Building Energy Simulations, Solar Cities, Polygeneration, among others. 

The New Group has operated in the past a test site for multifunctional facades, in particular advanced PV designs, 

such as thin film PV, translucent PV, and PV façade elements. This included also a fully-controlled PV test-

room. 

The Group has several in-house simulation codes for advanced building energy simulations, incorporating multi-

functional façade elements to whole building simulation environment including a range of buildingrelated RES 

technologies. This includes also polygeneration systems. 

The Lab facilities include a wide range of analysis equipment for solar cells and material testing research. These 

comprise accurate spectrometric equipment, several environmental chambers, solar simulators, etc. 

The Group has access to other key facilities at Aalto University such as the Microscopy center, Energy Garage (a 

platform and building for larger technology-relevant testing). 

ROLE: 

AALTO (academia) is strong in promoting and coordinating basic and applied research relating to the processes 

of rational use of energy sources and will carry out life cycle energy analysis of all technologies and model 

energy demand of buildings. Its experience fits well with retrofitting a building in Finland and monitoring the 

retrofitted building. 

TASK: 

Task 1.1: Overall Project management 

Task 1.3: Risk Management 

Task 2.1: Component level computer models development for optimal sizing of components for each technology 

and combination of technologies for retrofitting each building 

Task 2.2: Building level computer model development for dynamic simulation of energy demand and supply of 

domestic buildings 

Task 2.4: Economic, environmental and social impact of renovation of domestic buildings  

Task 2.5: Integration of technologies into a holistic solution for each building and climate  

Task 4.3: Test the performance of the technologies under laboratory-controlled conditions  

Task 4.4: Prefabrication of renovation technologies appropriate for each building and climate  

Task 5.1: Measurement of energy consumption patterns of the buildings before renovation  

Task 5.2: Integration of innovative technologies in buildings in different EU countries 

Task 6.1: Monitoring of the performance of the technologies and renovated buildings at different sites in Europe  

Task 6.2: Performance analysis 

Task 7.1: Methodology development  

http://www.aalto.fi/


 

[894511] [Surefit] – Part B Page 97 of 120 

     

Task 7.2: Development of guidelines 

Task 7.3: Development of operational tools  

Task 8.1: Economic evaluation 

Task 8.2: Environmental sustainability and social acceptance assessment  

Task 9.2: Dissemination activities 

Task 9.3: Exploitation activities 

Task 9.4: Communication Activities 

BRIEF DESCRIPTION OF THE KEY STAFF: 

Risto Kosonen (Professor, D.Sc.) is a head of HVAC research group. At the time being, he is leading two postdoc 

researchers, twelve PhD students and two research trainees. He is working on the research area of indoor climate, smart 

building services engineering and energy efficiency of buildings and communities. Kosonen is distinguished professor 

at Nanjing Tech University and visiting professor in Chongqing University, Shandong Jiangzhu and Xian Architectural 

and Technology University, China. Earlier 25 years experience in industry of business development and product 

development. Leadership experience in several research projects with industry including cooperation with several 

international universities.  He is the PI of the ongoing AoF project “RenewFIN” (2015-2021) and sub-project PI of 

HEATCLIM (2020-2024) AoF project.  He is PI of “SmartProheat” Business Finland project where is studied demand 

response in German district heating system together with e.g. Hamburg Energy and industrial partners. He sub-PI of 

“FinEst Twins” EU- project, where is studied energy flexibility in Finnish and Estonian building stocks. He is also 

President of Scanvac Nordic HVAC association, vice-president of Federation of Finnish HVAC associations and Chair 

of Indoor Climate Association in Finland. Board and committee membership of REHVA organizations. Author of over 

320 international publications. Awards: Rydberg Gold Medal, Scanvac’s highest distinction on research, REHVA 

Fellow and the best paper award of Journal of Building and Environment 2016.  

Janne Halme, is a University Lecturer at Aalto University, Department of Applied Physics. He has published 

some 30 journal articles, been an invited speaker. His interest includes dye solar cells and architectural PV 

elements, among others. 

Relevant publications including products/services: 

1. Niemi, R.*, Mikkola, J., Lund P., Urban energy systems with smart multi-carrier energy networks and 

renewable energy generation, Renewable Energy 48 (2012) 524-536. 

2. P.D. Lund*, Large-scale urban renewable electricity schemes – Integration and interfacing 

aspects.Energy Conversion and Management 63 (2012) 162-172. 

http://dx.doi.org/10.1016/j.enconman.2012.01.037. 

3. Hashmi, G.*, Miettunen, K., Peltola, T., Halme, J., Asghar, I., Aitola, K., Toivola, M., Lund, P., Review 

of materials and manufacturing options for large area flexible dye solar cells, Renewable and 

Sustainable Energy Reviews 15, pp. 3717-3732 (2011). http://dx.doi.org/10.1016/j.rser.2011.06.004 

4. E.Vartiainen*, K. Peippo, P.Lund, Daylight optimization of multifunctional solar facades. Solar Energy, 

Vol. 68, pp.223- 235, 2000. 

5. K.Peippo*, P.D. Lund, E. Vartiainen, Multivariate optimization of design trade-offs for solar low 

energy buildings. Energy and Buildings, Vol. 29, pp. 189-205, 1999 

Relevant previous projects: 

1. EU MNT-ERANET “Polygeneration based on LTSOFC fuel cells” 

2. National Technology and Innovation Agency (TEKES): KESMPV (Large-area dye solar cells) 

3. National Technology and Innovation Agency (TEKES): KESEN (Energy networks in built 

environment) 

4. EU FP ASICOM (a-Si multifunctional façade) 

5. Chile-Finland cooperation framework: CONICYT project (Assessment of Solar Energy Potential in 

Urban Areas) 

http://dx.doi.org/10.1016/j.enconman.2012.01.037
http://dx.doi.org/10.1016/j.rser.2011.06.004
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Description of the major infrastructures and equipment: 

• Fully equipped solar cell lab (optical and electrical characterization, ageing and degradation) 

• Access to Microscopy Center at Aalto University 

• Software for building energy analysis with various solar elements 

• Colour analysis 

• Building for test façade modelling tools 

 

 

Partner No. 11 

 

Cândido José Rodrigues, SA 

 

 

Country: Portugal 

www.cjr-group.com  

DESCRIPTION & RELEVANT EXPERIENCE: 

Founded in 1970, the CJR Group is a multinational business group, headquartered in Guimarães, Portugal, with 

projects in more than 20 countries. This group is segmented by two main companies, CJR, SA, being its core 

business the construction of roads and buildings and CJR Renewables, specialized on renewable energy sector. 

Over 50 years of operation, the company has been expanding its operational reach. The CJR, SA started its 

journey renting heavy machinery, an activity still in operation, alongside the construction of roads and 

infrastructures, becoming a full scope engineering and construction company, also acting on buildings, 

rehabilitation, urban projects and environmental projects. 

CJR Group is well known by its projects in engineering, construction e renewable energy. 

ROLE: 

CJR, S.A. will coordinate WP5 of installation of technologies in buildings, being the construction partner in 

Portugal. CJR will focus on the production of prefabricated panels for building retrofitting, being also responsible 

for installation and performance monitoring in a building in Portugal where mainly cooling would be required. 

Its knowledge will contribute for the development of new solutions with purpose of energy saving. 

TASK: 

Task 1.1: Overall Project management 

Task 1.3: Risk Management 

Task 2.1: Component level computer models development for optimal sizing of components for each technology 

and combination of technologies for retrofitting each building 

Task 2.4: Economic, environmental and social impact of renovation of domestic buildings 

Task 3.3: Development of control algorithms 

Task 4.1: Produce technologies for energy efficient envelope renovation 

Task 4.2: Produce solutions for energy efficient facilities 

Task 4.4: Prefabrication of renovation technologies appropriate for each building and climate 

Task 5.2: Integration of innovative technologies in buildings in different EU countries 

Task 6.1: Monitoring of the performance of the technologies and renovated buildings at different sites in Europe 

Task 6.2: Performance analysis 

Task 7.1: Methodology development  

Task 7.2: Development of guidelines  

Task 7.3: Development of operational tools 

Task 8.1: Economic evaluation 

http://www.cjr-group.com/
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Task 8.4: Business model development 

Task 9.2: Dissemination activities  

Task 9.3: Exploitation activities 

Task 9.4: Communication Activities 

BRIEF DESCRIPTION OF THE KEY STAFF: 

Mr. Miguel Araújo, male, Master's Degree in Civil Engineering, (University of Oporto, Portugal) since 1993. 

With over 25 years of experience, has held functions as Site and Project Manager, Commercial Director and later 

with higher responsibilities as Board, Head and General Manager in different companies. Has been Member of 

the Board of PSEW/PWEA (Polish Wind Energy Association), in 2009 and 2010. Nowadays, he holds functions 

as Head of Engineering at CJR, SA. 

Mr. Nuno Monteiro, male, Master's Degree in Civil Engineering (University of Minho, Portugal) since 2011, 

with focus in Road Pavements and Geotechnical Design. Master Thesis named “Advanced Characterization of 

Bituminous Binders”, with participation in Phd of “Study of Interaction Between Rubber and Asphalt”. Post-

Msc Courses in Structural Design, at ISEP. Held functions as Head of Engineering at Technical Bureau at CJR, 

providing Structural, Infrastructure, Pavement design, with collaboration of two engineers and 2 surveyors, 

giving technical support at construction sites and developing design-construction projects, as well technical 

consultancy in commercial tenders, at CJR Group, including Renewables Energy Projects. 

Ms. Helena Silva, female, Master's Degree in Civil Engineering (University of Minho, Portugal) since 2016. 

Held functions on a company of energy certification. Nowadays, holds functions as one of the Structural, Road 

Pavements and Buildings designer in the Design Department of CJR, SA. 

Mr. J. Pedro Vilela Oliveira, male, Master's Degree in Civil Engineering (University of Minho, Portugal) since 

2017, with focus in Road Pavements and Geotechnical Design. Winner of the first "Orçamento Participativo 

Jovem de Vizela", Vizela, Portugal, with a project of a school bicycle lane, 2018. Held functions as Site Manager 

in the construction of Buraca's Health Center, Amadora, Portugal, 2018. Nowadays, holds functions as one of 

the Structural, Road Pavements and Buildings designer in the Design Department of CJR, SA 

Relevant publications including products/services: 

1. Monteiro, N., “Advanced Characterization of Bituminous Binders”, Portugal, 2011 

2. Silva, H., “Proposal for the energy rehabilitation of case study”, Portugal, 2016 

3. Oliveira, J., “Evaluation of different test methods for determining the bearing capacity of road pavement 

foundations”, Portugal, 2017 

 

Relevant previous projects: 

1. “Town Hall of Póvoa de Lanhoso”, in Póvoa de Lanhoso, Portugal – Rehabilitation of the old building, 

with structural reinforcement, introduction of ETICS and thermo-energetic efficient roof. 

2. Student’s accommodation in the Old Town of Guimarães, Portugal, UNESCO World Heritage – 

conversion of an old mansion to a student’s accommodation, as structural and energetic rehabilitation. 

3. “Enguardas Social Housing”, in Braga, Portugal – Rehabilitation of social housing for 60 families, with 

the introduction of thermo-energetic efficient windows and roof. 

4. “CJR Renewables Oporto Office”, in Oporto, Portugal – Conversion of an early 20th century building, 

designed by the known architect José Marques da Silva, into a business office, with structural upgrading 

and thermic improvements. 

5. On development, the rehabilitation of two old buildings into student’s accommodations in Guimarães, 

Portugal. Its design department is responsible to search for the most efficient thermo-energetic solutions. 

Description of the major infrastructures and equipment: 

Laboratories – CJR, SA has two laboratories, in Guimarães and Lagos, Portugal, prepared for bituminous, 

aggregates and concrete characterizations. 

Project development – Qualified to develop engineering projects as structural, road pavements and geotechnical 
design by own team. 
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Partner No. 12 

 

Oncontrol Technologies, LDA. 

 

 

 

 

Country: Portugal 

http://oncontrol-tech.com/  

DESCRIPTION & RELEVANT EXPERIENCE: 

Oncontrol Technologies is a SME dedicated to engineering, automation, control and information technology 

systems. The company has large expertise in designing and deploying control infrastructure to industry. We offer 

services in all automation levels, from instrumentation to high level corporate information. Our solutions include, 

energy monitoring, advanced control, artificial intelligence and process monitoring & visualization. We employ 

Artificial Intelligence, Machine Learning and Fuzzy logic, in our services to industry, in order to create value 

and gain insights from process and/or shop floor. We are also experts in remote monitoring solutions, specializing 

in systems where we need to have a PLC-based control. In these situations, our solutions provide data collecting 

and direct access to PLC for programming and system maintenance, which is different from other solutions in 

the market. The company has a complete portfolio of solutions to operational-technical-strategic levels. 

The company major success is an advanced control system, based on Fuzzy Logic, for mill optimization, to the 

cement and mining industry. Our control system has achieved improvements in the order of 4-10% and reduction 

of specific energy consumption (KW/ton) in the order of 5-20%. 

ROLE: 

In SUREFIT. Oncontrol Technologies will be responsible for the development of control system (control design, 

development of algorithms and integration of control into prototypes), as well the development of hardware for 

data acquisition and control of active elements, and software interface for end-user and integrated system 

management. The role of ONCONTROL can be summarized in the following main objectives  

(1) Develop a control strategy for optimum operation of technologies integrated in buildings; 

(2) Design of control hardware for operation of technologies; 

(3) Develop control algorithms for operation of technologies; 

(4) Integrate control hardware and software in prototypes. 

In addition, participation in other tasks such as development, installation, demonstration, dissemination.  

For the control system, it is expected the use of our main technology on control systems, based on Fuzzy Logic 

in order to incorporate scientific and research knowledge, gathered from other partners, into the automatic control. 

If required, it is also planned to use Model-Predictive Control with the simulated model in order to confront the 

system parameters with the real data and check how to change the system in order achieve the desired status. 

TASK: 

Partner 7 is the leader of WP3 (Development of system control), and will be involved in WPs 1, 3, 4, 5, 6, 7 & 9. 

Main tasks include; 

Task 1.1: Overall Project management  

Task 1.3: Risk Management 

Task 2.1: Component level computer models development for optimal sizing of components for each technology 

and combination of technologies for retrofitting each building 

Task 2.2: Development of a computer model for dynamic simulation of energy demand and supply of residential 

buildings  

Task 3.1: Development of a control strategy 

Task 3.2: Control design 

http://oncontrol-tech.com/
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Task 3.3: Development of control algorithms  

Task 3.4: Integration controls in prototype 

Task 4.1: Produce technologies for energy efficient envelope renovation  

Task 4.2: Produce solutions for energy efficient facilities 

Task 4.4: Prefabrication of renovation technologies appropriate for each building and climate  

Task 5.2: Integration of innovative technologies in buildings in different EU countries 

Task 5.3: Implementation of the control algorithm and hardware 

Task 6.2: Performance analysis 

Task 7.3: Development of operational tools  

Task 9.2: Dissemination activities 

Task 9.3: Exploitation activities  

Task 9.4: Communication Activities 

BRIEF DESCRIPTION OF THE KEY STAFF: 

Pedro Sousa, Msc (Μ): Pedro Sousa has completed the M.Sc in Electrical and Computer Engineering in 2005 

in the University of Coimbra. After, he was employed in a research institute (Institute de Sistemas e Robótica) 

in the area of autonomous vehicle from March 2005 until April 2007. After he was employed by Acontrol, where 

he created the R&D department in the area of advanced control, virtual or soft-sensor and industrial 

communication. By 2015 he created a company called Oncontrol Technologies at the same areas more focused 

on innovation and international markets. He was responsible for the development and release of products for 

advanced control software (Mnestis and MillExCS), industrial data collecting and transference platform 

(Databridge), remote monitoring and maintenance platform (Remoteio) and a web-based industrial user-interface 

platform (Datacube). These products are installed in multiple countries, such as Portugal, Spain, Brasil, Turkey, 

Columbia, Tunisia, Marroco and South Africa.  

Tiago Matias, MSc (M): Completed the M.Sc. degrees in Electrical and Computer Engineering (Automation 

branch) in the University of Coimbra in 2011, where was realized a dissertation with title "Co-evolutionary MLP 

for model definition and input variable selection for Soft-sensor applications".  Since July 2011 is has been 

working in the area of predictable control and inference in project with the industry. Tiago started to work in 

Oncontrol, being integrated in the engineering department, executing tasks directly to clients, in the PLC and 

SCADA programming and R&D. He is author of some publications in IEEE international conferences and in ISI 

journals, the list of full publications can be accessed at http://orcid.org/0000-0002-8866-7250 

Miguel Cruzeiro, MSc (M): concluded his MBA scholarship is business in 1984, working in multiple financial 

and industrial companies from 1980 until 1989. From That year he found his own company for providing and 

install technical industrial-grade equipment to large companies, mainly in the mining and cement sector. In 2016 

he found ONCONTROL, with the aim to develop and to provide advanced control solutions to industrial 

environment, being the cement and mining sector the first markets which were aimed with the initial 

developments. The company has also gained experience in the environment, micro-algae and pharmaceutical 

sectors, providing solutions for automation and optimization of industrial processes. Miguel has also participate 

in multiple R&D projects, such as 1. MIDES (H2020 GA-685793), 2. SHIP (P2020 POCI-01-0247-FEDER-

017857) and SIICEI (P2020 SIICEI/2017/33338). 

Relevant publications and products (selected): 

Publications: 

1. Jérôme Mendes, Ricardo Maia, Rui Araújo, and Francisco A. A. Souza. Self-Evolving Fuzzy Controller 

Composed of Univariate Fuzzy Control Rules. Applied Science, 10(17):5836, August 2020. 

2. Jérôme Mendes, Rui Araújo, Pedro Sousa, Filipe Apóstolo, and Luís Alves. An architecture for adaptive 

fuzzy control in industrial environments. Computers in Industry, 62(3):364--373, April 2011. 

3. Morad Danishvar, Ali Mousavi, Pedro Sousa, and Rui Araújo. Event-clustering for real-time data 

modeling. In Proc. 9th Annual IEEE International Conference on Automation Science and Engineering 

(CASE 2013), pages 362--367, Madison, WI, USA, August 17-21 2013. IEEE. 

http://orcid.org/0000-0002-8866-7250
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Products: 

4. Databridge: Software for communicating with industrial and corporate equipment and execute advanced 

intelligent operations. Databridge can execute Artificial Intelligence, Machine Learning, Fuzzy logic, and 

Advanced Control algorithms. The acquired data can be from many equipment/systems, and can be 

sending back to the same equipment or others. Databridge is built on plugins/extensions systems, which 

permits fast prototype to new solutions 

Relevant previous projects: 

1. MIDES (GA-685793): The MIDES project had as goal the development of a low-energy process system 

for water desalination. To achieve that, the system uses Microbial Desalination Cells (MDC) to treat 

wastewater and do desalination, at low energy cost. Oncontrol implemented the automation, control and 

monitoring systems for MDC’s. 

2. SHIP (POCI-01-0247-FEDER-017857): The goal in this project was to show the viability of integration 

of thermal energy (generated by means of solar heat) to industrial process. This project developed a new 

solar collector that can work on average temperatures and a new thermal storage system. Oncontrol 

contributed in the automation, monitoring and control systems, and to process integration. 

3.  SIICEI (SIICEI/2017/33338): The SIICEI project has the main goal of research and development of an 

electrical loads separation and identification system for industrial applications, and subsequent processing, 

for energy consumption and operation monitoring. The system to be developed shall allow the energy 

consumption profile identification of each electrically-powered equipment (charge), in real-time, using 

computational intelligence and signal processing methodologies, and using only the electrical energy 

signals only at the industrial installations energy input. So, with a reduced investment and quick 

installation it is possible to identify the energy consumption, measure equipment operation periods, and 

also, drive new applications of the gathered data. The paradigm shift that the consortium shall realize 

allows monitoring of several equipment performance metrics (consumption, operation period, durability, 

to name a few) as well as the quick and automatic equipment failure detection. The real implementation of 

the results of this project shall result in the increase of the energy and productivity efficiency of industrial 

units. In an early phase the technology shall be validated in small to medium sized industrial units, which, 

typically possess the bare minimum of technology in their production lines. 

Description of the major infrastructures and equipment: 

The work to be executed, in the context of this project, is in software, hardware development and control project 

design. No major physical infrastructure or equipment is needed to achieve the project objectives. We have a 

complete suite for development, which contain servers with building, testing and deployment software, industrial 

testing software and hardware development. 

 

 

4.2. Third parties involved in the project  

No third parties involved 

 

Does the participant plan to subcontract certain tasks (please note that the core tasks of the 

project should not be subcontracted) 

No 

Does the participant envisage that part of its work is performed by linked third parties? No 

Does the participant envisage the use of contributions in kind provided by third parties (Articles 

11 and 12 of the General Model Grant Agreement) 

No 

4.3. Financial support to third parties 

Not applicable. 
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5. Ethics and Security 

5.1. Ethics 

Surefit proposal has raised ethical issues related with the possibility of personal data collection as well as the 

involvement of a non-EU country. Taking this into consideration, WP10 is dedicated to the definition and 

implementation of procedures to assure the protection of personal data collected within Surefit activities and 

exchanged with a non-EU Country, in order to comply with the ethical standards and guidelines of Horizon 2020 

and national and EU legislate. 

 

• WP10 Objectives:  

The objective is to ensure compliance with the 'ethics requirements' set out in this work package. This work package 

sets out the 'ethics requirements' that the project must comply with. The 'ethics requirements' that the project must 

comply with are included as deliverables in this work package. 

 

• WP10 Description:  

Task 10.1: Ethics requirements (ISQ, M1-M3). All partners of the Surefit must elaborate a deliverable (Del. 10.1) 

in Month 3, covering the context of ethics requirement. With this purpose, this task will address the following issues: 

Procedures and criteria that will be used to identify/recruit research participants. The informed consent procedures 

that will be implemented for the participation of humans. Templates of the informed consent/assent forms and 

information sheets (in language and terms intelligible to the participants). Clarification on whether children and/or 

adults unable to give informed consent will be involved and, if so, justification for their participation. In case children 

and/or adults unable to give informed consent are involved, details on how the consent of the legal representatives 

(and assent, when applicable) will be acquired. Clarification of whether vulnerable individuals/groups will be 

involved, and the measures to protect them and minimise the risk of their stigmatization. 

Task 10.2 – Data Protection (ISQ, M1-M3). All partners of the Surefit must confirm opinion or confirmation by the 

competent Institutional Data Protection Officer (DPO) and/or authorization or notification by the National Data 

Protection Authority has been obtained and is kept on file. If the position of a Data Protection Officer is established, 

their opinion/confirmation that all data collection and processing will be carried according to EU and national 

legislation, should be submitted as Del. 10.2 in Month 3. Detailed information must be provided on the procedures 

that will be implemented for data collection, storage, protection, retention and destruction and confirmation that they 

comply with national and EU legislation. 

Task 10.3 – Ethics Monitoring (ISQ, M1-M48). An independent Ethics Advisor was appointed - Dr Michele 

Bottarelli to monitor the ethics issues involved in this project and how they are handled (M12). A report by the 

Ethics Advisor covering the continued monitoring of the ethics issues in the project and continued compliance with 

the ethics requirements requested must be submitted as a deliverable at the end of each reporting period, respectively.  

Task 10.4 – Data Management Plan (ISQ, M1-M13). The project coordinator and all partners will elaborate within 

the first 3 months of the project a Data Management Plan (DMP). The DMP should address the description of the 

following issues: 

- Data Summary: Information about the type of data to collect/generate, standards to be used, 

methodology, origin of the data, size, outline and utility. 

- FAIR data: Findable, Accessibility, Interoperability and Re-usability (FAIR) criteria will be 

addressed 

- Allocation of resources: The costs associated with the FAIR and the responsibilities for data 

management in the Surefit activities. 

- Data security: The provisions for data security, secure store and any other relevant information for 

the appropriate data security. 

- Ethical aspects: Any other further explanation in the definition and implementation of procedures to 

assure the protection of personal data collected within Surefit activities. 

- Other issues: Any other further aspects relevant for the compliance of the DMP 

The DMP will be elaborated following the EC guidelines on Open Access to Scientific Publications and Research 
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Data (Open Research Data Pilot).  

 

• General Description of WP10 Deliverables: 

D10.1: Ethics requirements by end of Month 3 

D10.2: Data Protection by end of Month 3 

D10.3: Monitoring of the ethics issues by end of 1st periodic reporting - Month 18 

D10.4: Monitoring of the ethics issues by end of 2nd periodic reporting - Month 36 

D10.5: Monitoring of the ethics issues by end of 3rd periodic reporting - Month 48 

D10.6. Data Management Plan by end of Month 3 

 

5.1.1. Protection of Personal Data 

Surefit proposal raises ethical issues as part of the work to be carried out in several tasks related to data gathering 

and tracking of residents, including surveys, questionnaires and interviews with the public and building users. 

Personal Data collection: 

A) End-users/stakeholders mailing list 

The creation of this contact list is crucial to disseminate Surefit results with end-users and other stakeholders 

interested in the project activities. Additionally, it establishes a communication channel that facilitates the 

engagement with these users and stakeholders. The contacts will be collected in 3 different ways: 

- Public data – Project partners will collect the contact data in public directories, associations and previous European 

projects. Although this data is public, Surefit will contact the relevant entities and people, to assess their interest in 

joining our contact list. The addition to our mailing list is, therefore, dependent of their confirmation of interest. 

- Voluntary registration - People interested in the project voluntarily register, through the project website, where 

individuals and entities will give their written consent to Surefit to gather their contact data. 

- Participants in Surefit activities - Throughout the project life cycle, Surefit will collect and store contact details of 

participants [names, company, emails and phone numbers]. This collection and storage will depend of participants’ 

expressed consent and will be in strict compliance with national and European legislation on data protection.  

SUREFIT will provide information on the purpose and use of any personal data collected during the project, in strict 

compliance with national and European legislation on Data Protection. Furthermore, any person or entity will be 

able to exercise their right to remove their contact from this list. SUREFIT shall not store personal data different 

from contact details of participants in the activities. This data (e.g. emails, phone numbers) will be used for the sole 

purpose of communicating and engaging with participants in relation to SUREFIT activities. 

 

B) Surveys 

Inquiries/surveys aim to gather relevant information on buildings renovation to assess the socio- economic impact. 

The surveys will, by design, guarantee anonymity – The survey will gather information on the respondents’ profiles 

(e.g. professional activity, age, years of occupation in the building, etc.), to map the answers given according the 

person answering the survey. This profile section of the survey will be designed to guarantee the respondents’ 

anonymity (personal details such as name or company name will not be included). The respondents will be able to 

include their contact details voluntarily at the end of the survey – however, this information is not mandatory and 

will not be included in any deliverable or publication, to ensure the anonymity of the respondents. Inquiries will be 

conducted preferably through iterative tool/online forms, making use of existing tools that offer good guarantees in 

what concerns data protection. If and when necessary, direct contact will be used: face to face or phone. Phone calls 

shall not be recorded, unless with the previous consent of the interviewee. 

The consortium will assure the free and fully informed consent of the entities/persons contacted. The inquiries/forms 

to be filled will have an explicit statement on this regard as well as a reference to the fulfilment of the requirements 

of EU Directive 95/46/EC on the protection of individuals with regard to the processing of personal data and on the 
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free movement of such data. 

The survey will be sent to entities and industries previously identified as relevant for the purpose of the project. The 

treatment and analysis of the data collected in this survey will the responsibility of partners UNNOT and ISQ. All 

data collected by the partners will be stored digitally in a shared folder (cloud), accessible only to key personnel 

from each consortium partner working in SUREFIT, which will be previously identified. A Non-Disclosure 

Agreement will be signed regarding stored data. 

The results from the conducted surveys will be presented in the project deliverables and dissemination related 

publications where no individual reference shall be made to the entities and persons previously contacted and no 

direct relation shall be made between data collected and correspondent entity/industry (anonymization is assured). 

Per nature, deliverables will not be published publicly, except an executive summary. If a non-partner is asking for 

more details, the whole consortium should agree to share more information. 

C) Interviews 

Interviews will be conducted with the purpose to gather additional and in-depth information to complement the 

information gathered through surveys. The interviewers will be key entities/persons previously identified and the 

interviews will be conducted by the partners ME, FSM, AALTO and UNOTT.  

The consortium will assure the free and fully informed consent of the entities/persons contacted and interviewed. 

The consent forms will have an explicit statement on this regard as well as a reference to the fulfilment of the 

requirements of EU Directive 95/46/EC on the protection of individuals with regard to the processing of personal 

data and on the free movement of such data and will be given to interviewees in advance. The consent will fulfil all 

requirements specified by the data protection law, e.g. it will describe the purpose of the project, types of data that 

will be collected, responsible data controller etc. Furthermore, the data collected in the project will not be used 

further for any purpose incompatible with the original purpose of the collection. All rights of the participants, e.g. 

right to withdraw from a study, right to object, right of access and right to rectify, erase or block will be ensured. 

Any personal data included in the interviews will be anonymized during the treatment and analysis of information, 

to guarantee the participants anonymity. This will ensure that no information used in the deliverables and 

dissemination materials will establish a direct relation between data and correspondent entity/building. In all cases, 

the personal identity of the data subjects will be strictly protected from third parties and will only be used for testing 

purposes within the project. 

WP10 includes several deliverables that will define in detail the ethical procedures to be adopted when dealing with 

Personal Data, concerning its collection and protection. The consent forms needed for the creation of the mailing 

list, surveys and interviews will also be included in this document. The document may also include relevant 

documents to attest the respect for the legal norms concerning Data Protection (e.g. letters from national authorities 

on Data Protection). Moreover, an independent Ethics Advisor will be appointed to monitor the ethics issues 

involved in this project and how they are handled (Del. 10.3). A report by the Ethics Advisor covering the continued 

monitoring of the ethics issues in the project and continued compliance with the ethics requirements requested will 

be submitted as a deliverable at the end of each reporting period (Del. 10.3). 

All the ethical issues identified above in what concerns Personal Data – data collection, storage and protection – will 

be included in the project Data Management Plan. Additionally, SUREFIT consortium declares that the activities to 

be conducted shall not involve: 

- Collection or processing of sensitive personal data (e.g. health, sexual lifestyle, ethnicity, political opinion, 

religious or philosophical conviction) nor the processing of genetic information; 

- Tracking or observation of participants (e.g. surveillance or localization data, and Wan data, such as IP address, 

MACs, cookies etc.); 

As regards processing personal data, protecting privacy in the electronic communications sector and retaining data 

generated or processed in connection with the provision of publicly available electronic communications services or 

of public communications networks (e.g. cloud, big data, open data, cookies etc.), SUREFIT activities will comply 

with the relevant legislation, in particular EU Directives 2002/58/EC (concerning the processing of personal data 

and the protection of privacy in the electronic communications sector) and 2006/24/EC (on the retention of data 

generated or processed in connection with the provision of publicly available electronic communications services or 

of public communications networks). 
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5.1.2. Data transfer to non EU-Countries 

SUREFIT proposal raises ethical issues as part of the work to be carried out by SOLIMPEKS, a non-EU Country. 

SOLIMPEKS will use its knowledge and manufacturing facility to carry out optimal sizing of PV vacuum glazing, 

PV and solar thermal, produce this technologies and export to EU for integration and test under controlled conditions. 

The research conducted outside the EU is legal in at least one EU Member State. 

SOLIMPEKS will also actively disseminate/exploit the Surefit systems in Eastern Europe and will be marketing the 

Surefit systems in Overall, SOLIMPEKS will only handle technical data. The social data related to the pilot buildings 

are handled by EU partners as demo buildings are all located in Europe.  

Nevertheless, is worth mentioning that the Council and the European Parliament have given the Commission the 

power to decide, on the basis of Article 25(6) of Directive 95/46/EC whether a third country ensures an adequate 

level of protection by reason of its domestic law or of the international commitments it has entered into. The effect 

of such a decision is that personal data can flow from the 28 EU countries to that third country without any further 

safeguard being necessary.   SOLIMPEKS, confirms that the national ethics approval procedure meets the EU ethics 

conditions and confirm that the foreseen activities and imported/exported of technical data are standard practices 

and could indeed be performed in EU countries. 

Hence, the consortium of SUREFIT declares that the ethical standards and guidelines of Horizon 2020 will be 

rigorously applied, regardless of the country in which the research is carried out and is committed to comply with 

national and EU legislation regarding data collection and management 

 

5.2. Security18 

 

The project will NOT involve: 

- Activities or results raising security issues; 

-  'EU-classified information' as background or results 
 

 

6. Annex 1: Other supporting documents 

 

Letters of Support 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

18 Article 37.1 of the Model Grant Agreement: Before disclosing results of activities raising security issues to a third party (including affiliated entities), a 

beneficiary must inform the coordinator — which must request written approval from the Commission/Agency. Article 37.2: Activities related to ‘classified 

deliverables’ must comply with the ‘security requirements’ until they are declassified. Action tasks related to classified deliverables may not be subcontracted 
without prior explicit written approval from the Commission/Agency. The beneficiaries must inform the coordinator — which must immediately inform the 

Commission/Agency — of any changes in the security context and — if necessary —request for Annex 1 to be amended (see Article 55). 
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10th September 2019 

ISQ 

Muriel Iten 
 

 
Dear Muriel Iten 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Letter of Support 
Surefit project 

Faculty of Engineering 
Department of Architecture & Built Environment 

The University of Nottingham 
University Park 

Nottingham 

NG7 2RD 

Email: saffa.riffat@nottingham.ac.uk 
Tel: 44 (0) 115 9513158 

 

I am pleased to confirm the interest and support of Department of Architecture & Built Environment, University of 
Nottingham for EU project proposal Surefit – Sustainable Solutions for Affordable Retrofit of Domestic Buildings, which is 
going to be submitted within the call LC-SC3-EE-1-2019 – Decarbonisation of the EU building stock: innovative approaches 
and affordable solutions changing the market for building renovation, under the Horizon 2020 Programme, in September 
2019. 

 

We would be delighted to contribute to Surefit project activities, within the limits of our resources, notably by providing 
information of best practices and identifying experts who could advice and give feedback on the project state of progress or 
directly take part in project related activities. 

 
Department of Architecture & Built Environment, University of Nottingham will not disclose information related to the 
preparation of the proposal to any third-party. Department of Architecture & Built Environment, University of Nottingham 
shall not use such confidential information for any other purpose than for the purpose of supporting the proposal 
preparation. 

 
We look forward to a successful cooperation. 

 

(The undersigned is the official authorised representative of the University of Nottingham) 
 

Organisation: Department of Architecture & Built Environment, University of Nottingham 
Name: Professor Saffa Riffat 
Title: Head of Buildings, Energy & Environment Research Group 

 
Signature: 
Date: 10th September 2019 

Yours sincerely 

P r o f e s s o r  S a f f a  B .  R i f f a t  

Head of Buildings, Energy & Environment Research Group 
Fellow of the European Academy of Sciences 
President – World Society of Sustainable Energy Technologies 
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