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Executive Summary 

 

All CommONEnergy partners can report a great attendance to events, may they be scientific 
conferences, more “grand public” such as EXPO Milano, or sector-specific like MAPIC (retail 
and real-estate conference).  

They submitted many abstracts to join high-level conferences, mostly all around the world 
(New-Zealand, India, Nordic countries, etc.), and during all years the project lasted, with 
2016 being the year with most papers submitted. 

The present document includes most of the links to papers following conference 
presentations. Many other participation to events with posters and presentations, but without 
papers, can be accounted. 

Some proceedings have still to be published, but the document gives already a good 
overview of the numerous papers written on all project topics (sustainability assessment, 
refrigeration, modelling, ventilation, photovoltaic energy and renewables, and more).  

The document should therefore be completed with others to get a full view of the events 
participation and journal publications, including Deliverable 7.5 Peer Reviewed Journal 
Publications. 
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Introduction 

 
CommONEnergy partners traveled the world to present the project and its results in high-
level conferences, in India, New-Zealand, Japan, or all around Europe. 
The 4 years the project lasted were used efficiently by all to disseminate project results and 
findings, on several topics such as ventilation, sustainability assessment, greenery 
integration, modelling, cost-optimality, etc. 
Below is a non-inclusive list of papers following participation to conferences, it does not 
include conferences where posters or presentations without papers were given. 
Some publications might still be pending or links were not working anymore. 
 

All proceedings classified per year of publication  

 
2017 

 

Title Green façade – foliage and convection conditions 

Author(s) Krzysztof Grabowiecki, Armen Jaworski (CMS) 

Journal International Conference on Urban Comfort and Environmental 

Quality - URBAN-CEQ 

Publisher Genova University Press 

Date of publication September 2017 

Volume / Issue NA 

Relevant pages NA 

ISSN / eISSN / ISBN ISBN: 978-88-97752-91-2 

Link http://gup.unige.it/sites/gup.unige.it/files/pagine/URBAN-CEQ.pdf  

The paper is also uploaded on CommONEnergy.  

Is it open access? Yes :  

Abstract The convection of heat from the wall surface is important part of 

heat transfer across the wall. The foliage fixet on the wall influences 

that heat transfer factor. To improve the parametrization of heat 

transfer across the foliage of green façade, the impact of foliage on 

the wind flow conditions through vertical foliage interfaced with wall 

were investigated and correction parameters for vloc were 

proposed. 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings, International Conference on Urban Comfort and 

Environmental Quality URBAN-CEQ - 28-29 September 2017 - 

University of Genoa, Italy 

 

Title Energy benefit assessment of a Water Loop Heat Pump system 

integrated with a CO2 commercial refrigeration unit 

Author(s) A. Polzot, C. Dipasquale, P. D’Agaro, G. Cortella (UNIUD and 

http://gup.unige.it/sites/gup.unige.it/files/pagine/URBAN-CEQ.pdf
http://commonenergyproject.eu/uploads/biblio/document/file/1518/paper_CIM_mes_Greeny_Genova_conf_Sept_2017.pdf
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EURAC) 

Journal Energy Procedia 

Publisher Science Direct - Elsevier 

Date of publication September 2017 

Volume / Issue Vol 123   DOI: 10.1016/j.egypro.2017.07.282 

Relevant pages 36-45 

ISSN / eISSN / … 1876-6102 

ISBN NA 

Link http://www.sciencedirect.com/science/article/pii/S1876610217328564  

Is it open access? Yes 

Abstract The improvement of energy efficiency and the use of environmentally 

friendly working fluids are key elements of current European policies. 

Supermarkets are intensive energy consumers and approximately 

the 40% of their annual energy consumption is for refrigeration. 

Direct emissions of greenhouse gases associated with the use of 

high Global Warming Potential (GWP) refrigerants, and the indirect 

impact on the environment related to high electrical energy 

consumption, make shopping malls not sustainable buildings. This 

paper analyses the energy saving potential of integrated supermarket 

air conditioning and refrigeration systems using a Water Loop Heat 

Pump system (WLHP). A basic CO2 booster commercial refrigeration 

system, applied to cold rooms and display cabinets, is considered. 

Heat recovery from the refrigeration circuit is performed in the 

heating season, while in the cooling season a dry cooler on the water 

loop allows heat rejection to outdoors. The building and all systems 

are modelled in the Trnsys environment taking into account the 

hourly weather data, the simulated daily profiles of the cooling and 

heating load demand and the request from refrigerated food storage 

equipment. Such a model allows a thorough understanding of the 

potential for energy savings with heat recovery solutions. 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of 1st International Conference on Sustainable Energy 

and Resource Use in Food Chains  

CSEF 2017, 19-20 April 2017, Windsor UK 

 

Title European shopping centre building stock – a pathway towards 

lower energy consumption via innovative energy policy 

Author(s) Agne Toleikyte, Raphael Bointner (TU Wien), Filippos 

Anagnostopoulos, Maarten De Groote (BPIE) 

Journal ECEEE SUMMER STUDY PROCEEDINGS 

Publisher eceee 

Date of publication June 2017 

Volume / Issue 2017 

http://www.sciencedirect.com/science/article/pii/S1876610217328564
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Relevant pages 1419-1427 

ISSN / eISSN / ISBN ISSN: 2001-7960 (online)/1653-7025 (print) 

ISBN: 978-91-983878-1-0 (online)/978-91-983878-0-3 (print) 

Link Eceee  

Direct link to abstract 

Is it open access? You need to be an eceee member or 2017 Summer Study 

participant to get access to the full pdf:s of papers and 

presentations. 

Abstract The European shopping centre building stock offers a high energy 

saving potential and good ground to implement energy efficiency 

measures. Looking at macro-economic parameters such as sales 

growth and shopping centre floor area per capita, the stock of 

shopping centres is expected to growth especially in the European 

transition economies while remaining stagnant in the saturated 

markets of western and northern Europe. The energy demand for 

lighting, refrigeration, ventilation, space cooling and heating, is 

correspondingly growing in these transition markets. On the other 

hand, in the saturated markets, the major challenge is to renovate 

the existing building stock of shopping centres. Both, new and 

retrofitted buildings require technology solutions and a 

corresponding policy framework to enhance energy efficiency and 

the use of renewable energy sources, while improving indoor 

environmental quality that is of primary importance for the 

attractiveness of the sales place. In this paper, the current and 

future energy demand in the European shopping centre building 

stock is assessed to 2030 using (i) specific power consumption and 

operating duration for lighting, appliances, refrigeration and 

ventilation, (ii) shopping centre categories’ gross leasable area, (iii) 

developments in building renovation and new construction and (iv) 

standard and advanced energy efficiency technologies. A number 

of policy scenarios on the future total energy demand are derived 

showing the impact of the most important drivers such as 

renovation rates and implemented energy efficiency solutions. The 

paper provides recommendations on how to increase the use of 

energy efficiency measures in European shopping centres, thus 

assisting the sector to contribute to the European 2030 climate and 

energy targets addressing the following stakeholders, 

owner/tenants, real estate investors and policy makers. 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the eceee Summer Study conference, June 2017 

 

https://www.eceee.org/library/conference_proceedings/eceee_Summer_Studies/2017/
https://www.eceee.org/library/conference_proceedings/eceee_Summer_Studies/2017/6-buildings-policies-directives-and-programmes/european-shopping-centre-building-stock-8211-a-pathway-towards-lower-energy-consumption-via-innovative-energy-policy/
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Title The role of lighting in deep energy retrofitting in European shopping 

malls (5-069-17) 

Author(s) Matthias Haase (SINTEF), Andreas Ampenberger (Bartenbach) 

Journal ECEEE SUMMER STUDY PROCEEDINGS 

Publisher eceee 

Date of publication June 2017 

Volume / Issue 2017 

Relevant pages 1013-1018 

ISSN / eISSN / ISBN ISSN: 2001-7960 (online)/1653-7025 (print) 

ISBN: 978-91-983878-1-0 (online)/978-91-983878-0-3 (print) 

Link Direct link to abstract 

Is it open access? You need to be an eceee member or 2017 Summer Study 

participant to get access to the full pdf:s of papers and 

presentations. 

Abstract Energy retrofitting solutions applied in building envelopes of 

shopping centres often involves additional insulation layers on 

the building facade and roof as well as substituting the old windows 

with better performing ones. Such measures increase the 

thermal insulation of the envelope and reduce the energy need 

for heating. Analysis of 11 shopping centres in Europe reveal 

a lack of availability of indoor natural daylight, especially in 

shops and sales areas. 

This paper investigates retrofitting solution for lighting in a 

shopping mall in Trondheim, without and with measures taken 

on the building envelope. Internal daylight and internal illuminance 

levels were measured together with detailed monitoring 

of energy use and indoor air quality. 

Different cases were modelled to simulate the use patterns 

and control strategies of artificial lighting in the shopping centres 

by considering occupancy hours and type of activity (luminance 

levels), in order to cover different possible combinations, 

which are used in the energy and daylight simulations. 

Existing conditions of a representative shopping centre 

(preretrofitting) 

were modelled based on the energy use measurements, 

and energy and daylighting simulations were performed. 

Combinations of use pattern and facade variables were 

used for the daylight and energy simulations in the retrofitted 

shopping centres to evaluate the influence on the electricity 

use of lighting, and heating and cooling energy needs of the 

combinations of the scenarios. There is a trade-off, which is 

quantified in terms of reduction in electricity use and increase 

in heating demand. Besides the straight forward end energy 

https://www.eceee.org/library/conference_proceedings/eceee_Summer_Studies/2017/5-buildings-and-construction-technologies-and-systems/the-role-of-lighting-in-deep-energy-retrofitting-in-european-shopping-malls/
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use savings (electricity), lighting retrofitting has implications 

for heating and cooling end energy use and primary energy 

savings. Shopping centre managers need to collaborate closely 

with shop owners/managers on energy retrofitting measures if 

the full potential is to be enabled 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the eceee Summer Study conference, June 2017 

 

Title Energy analysis of a transcritical CO2 supermarket refrigeration 

system with heat recovery 

Author(s) Alessio Polzot, Paola D’Agaro, Giovanni Cortella (UNIUD) 

Journal Energy Procedia 

Publisher Science Direct - Elsevier 

Date of publication March 2017 

Volume / Issue 111 

Relevant pages 648-657 

ISSN / eISSN / ISBN ISSN: 1876-6102 

Link http://www.sciencedirect.com/science/article/pii/S1876610217302576 

Is it open access? Yes 

Abstract Carbon dioxide (R744) is widely used as refrigerant in supermarkets 
located in cold weather sites thanks to its negligible environmental 
impact and its favourable thermo-physical properties. Due to its low 
critical temperature, transcritical operations in CO2refrigeration 
systems can commonly take place, increasing the energy 
consumption substantially. On the other hand, the high temperatures 
reached by the CO2 in the high pressure heat exchanger (gas cooler) 
potentially allow recovering a large amount of heat at different 
temperature levels according to the supermarket needs. 

The paper deals with the energy performance evaluation of a R744 

refrigeration system, which provides the selected supermarket with 

DHW and heating, besides satisfying the cooling load required by the 

refrigerated and frozen food storage equipment. The system is 

equipped with an additional air-cooled evaporator which can be used 

as a supplemental heat source, to increase the amount of heat 

recovered and meet the full heating demand of the building. Different 

control strategies are examined in order to minimize the electric 

consumption and, contemporary, maximize the heat recovery. 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the 8th International Conference on Sustainability in 

Energy and Buildings, SEB-16, 11-13 September 2016, Turin, Italy 

 

N.B: this paper received the Best Research Paper Award from the 
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conference. 

 

Title Attention Guidance, Perceived Brightness and Energy Demand in 

Retail Lighting 

Author(s) Andreas Ampenberger, Siegmund Staggl, Wilfried Pohl 

Journal Energy Procedia 

Publisher Science Direct - Elsevier 

Date of publication March 2017 

Volume / Issue 111 

Relevant pages 658-668 

ISSN / eISSN / ISBN ISSN: 1876-6102 

Link http://www.sciencedirect.com/science/article/pii/S1876610217302588 

Is it open access? Yes 

Abstract The presentation of merchandise often happens undifferentiated with 
a high level of brightness causing high energy demand. For human 
perception this results in intense light pressure and risk of increased 
glare. We developed and investigated lighting concepts with various 
lighting distributions and colour contrasts which were investigated in 
a perception study. 30 participants rated homogeneous, zonal single-
coloured and zonal colour-contrasted lighting scenes regarding their 
brightness impression at two 1:10 scale shop models. Compared to 
homogeneous reference lighting scenarios, the zonal lighting 
scenarios can be operated with about 30% reduced overall room 
illuminance values while being perceived as similar bright. 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the 8th International Conference on Sustainability in 

Energy and Buildings, SEB-16, 11-13 September 2016, Turin, ITALY 

 

Title Using Intelligent Building Energy Management System for the 

Integration of Several Systems to one Overall Monitoring and 

Management System 

Author(s) Sotiris Papantoniou, Stefano Mangili, Ivan Mangialenti 

Journal Energy Procedia 

Publisher Science Direct - Elsevier 

Date of publication March 2017 

Volume / Issue 111 

Relevant pages 639-647 

ISSN / eISSN / ISBN ISSN: 1876-6102 

Link http://www.sciencedirect.com/science/article/pii/S1876610217302564 

Is it open access? Yes 

Abstract In the CommONEnergy project the interoperation and optimization of 
active systems in shopping malls is performed by using an intelligent 
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Building Energy Management System (iBEMS) which integrates 
open communication protocols for speaking with several industrial 
systems. The iBEMS assures the communication of several systems 
using open communication protocols in order to transfer the required 
information while on the same time provides a Human to Machine 
Interface (HMI) for the control and monitoring of the connected 
systems. In parallel the iBEMS stores historical values for future 
comparison of the performance. With the operation of the iBEMS the 
energy manager of a building can overview in real time the operation 
of all the systems’ components and take decisions which can assist 
with the proper operation. In parallel the programming routines of the 
iBEMS adjust automatically the operation of the systems using inputs 
from the installed sensors and from external data (e.g. weather 
forecast). 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the 8th International Conference on Sustainability in 

Energy and Buildings, SEB-16, 11-13 September 2016, Turin, ITALY 

 

Title Ventilative Cooling in Shopping Centers’ Retrofit: The Mercado Del 

Val Case Study 

Author(s) Annamaria Belleri, Marta Avantaggiato, Roberto Lollini (EURAC) 

Journal Energy Procedia 

Publisher Science Direct - Elsevier 

Date of publication March 2017 

Volume / Issue 111 

Relevant pages 669-677 

ISSN / eISSN / ISBN ISSN: 1876-6102 

Link http://www.sciencedirect.com/science/article/pii/S187661021730259X 

Is it open access? Yes 

Abstract Nearly all retail locations use ventilation and cooling systems to 
ensure adequate air exchange for health reasons and indoor comfort 
temperatures. These systems can run for over 2,000 hours per year 
and we expect that average operating hours will continue to rise 
across Europe because of the continued trend towards longer 
opening hours and increased number of opening days. Shopping 
malls often enclose large open spaces and atria with high solar and 
internal gains that can drive ventilative cooling. This paper presents 
the ventilative cooling strategy proposed, analysed and implemented 
in one of the three demo cases of the project: Mercado del Val, the 
historic market of the city of Valladolid. Once we determined the 
climate suitability, we defined a ventilative cooling strategy that 
exploits openings in the façade and in the skylight to promote stack 
effect ventilation. Considering that indoor spaces of a shopping 
centre highly interacts among each other, a multizone based analysis 
of airflows is needed to evaluate the ventilative cooling strategy 
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effectiveness and to assess potential energy savings. We sized 
openings area and location on the façade, taking into account design 
constraints, and we assessed their performances in terms of energy, 
thermal comfort and indoor air quality. Results show the potential 
cooling load reduction, with the achievement of acceptable thermal 
comfort due to the ventilative cooling in the shopping mall. The 
analysis performed supported the design decision process towards 
cost effective low energy shopping centre. 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the 8th International Conference on Sustainability in 

Energy and Buildings, SEB-16, 11-13 September 2016, Turin, ITALY 

 

Title Green Solutions- Climbing Vegetation Impact on Building – Energy 

Balance Element 

Author(s) Krzysztof Grabowiecki, Armen Jaworski, Tomasz Niewczas, 

Annamaria Belleri (CMS, EURAC) 

Journal Energy Procedia 

Publisher Science Direct - Elsevier 

Date of publication March 2017 

Volume / Issue 111 

Relevant pages 377-386 

ISSN / eISSN / ISBN ISSN: 1876-6102 

Link http://www.sciencedirect.com/science/article/pii/S1876610217302291 

Is it open access? Yes 

Abstract Greenery integration in building envelope has not been deeply 
investigated issue yet, when improvement of energy balance for is 
taken into account. The large energy consumers - shopping malls are 
well suited for green walls exploitation due to share of blind walls on 
facade area. Beside of aesthetics here may be improved both: 
energy balance of building and – at urban level – the heat island 
effect. The climbing foliage was selected for its economic and 
technology efficiency. For engineering purposes, the quantification of 
thermal effects is the must. To quantify the green facade impact onto 
building façade energetic properties, a mathematical model of heat 
transfer through coupled foliage and construction wall is revoked. It 
was implemented in TRNSYS simulation framework and tested for its 
robustness. The expressions for modelling of heat accumulation in 
leaves and convection side the foliage were improved. For across 
Europe shopping malls retrofitting guidelines set up, the 
climatic/seasonal factor was included. Vegetation cycle of selected 
climbing plants’ were modelled as varying through different 
environmental zones. The TRNSYS based model robustness was 
tested for different environmental conditions; the climate impact onto 
solar radiation transformation into heat on the wall and on the leaves 
is matched with plant vegetation cycle. To validate model's 
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parameters, similar cycle was tested on dedicated laboratory rig. The 
dual climatic chamber and solar irradiation simulator were used to 
create virtual environment for two climatic zones. Validated TRNSYS 
model was used for preliminary case study: cross-European 
environmental and hardiness zones climatic impact onto virtual cubic 
building was investigated. The case study results present different 
techno-economical effectiveness of climbing foliage on the façade, 
when climatic constrains are varying. 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the 8th International Conference on Sustainability in 

Energy and Buildings, SEB-16, 11-13 September 2016, Turin, ITALY 

 

 

Title Optimised Parametric Model of a Modular Multifunctional Climate 

Adaptive Facade for Shopping Centers Retrofitting 

Author(s) Riccardo Pinotti, Stefano Avesani, Annamaria Belleri, Giuseppe De 

Michele, Philip Ingenhoven 

Journal Journal of façade design and engineering 

Publisher TU Delft 

Date of publication January 2017 

Volume / Issue Volume 5 (N°1, 2017) 

Relevant pages 23-36 

ISSN / eISSN / ISBN ISBN 978-94-92516-29-9, ISSN 2213-3038 

Link http://journals.library.tudelft.nl/index.php/jfde/article/view/1421 

http://journals.library.tudelft.nl/index.php/jfde/article/view/1421/1587  

Is it open access? Yes 

Abstract A modular multifunctional façade for the retrofit of shopping malls, 

capable of adapting to different climates and to the existing building 

features both by the presence of movable components and by 

proper sizing of the fixed ones, is under development within the 

European FP7 project CommONEnergy. In particular, this curtain-

wall façade is equipped with a fixed shading system, a photovoltaic 

panel with a battery feeding the automated openings for natural 

ventilation. The aim of this work is to define a reliable parametric 

model for a multi-functional façade system, to support designers 

with a set of useful data for the holistic design of the façade 

configuration depending on climate, orientation and building use. 

Firstly, a reference zone model for the façade was devised; this had 

to be both representative of reality and smartly defined for 

simulation software implementation. Besides the definition of the 

façade model parameters, all unknown design parameters were 

identified with their minimum and maximum values, depending on 

http://journals.library.tudelft.nl/index.php/jfde/article/view/1421
http://journals.library.tudelft.nl/index.php/jfde/article/view/1421/1587
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different possible applications and environmental conditions in 

which the façade could be applied. The inputs for the model were 

defined in a parametric matrix and included: facade module size, 

façade orientation, climate, window typology (thermal transmittance 

and g-value), distance between the shading lamellas, tilt angle, and 

openable window size. The simulation engine was decoupled: 

visual comfort and artificial lighting use were assessed with 

Radiance, while the façade thermal behaviour was evaluated by 

means of building energy simulations in TRNSYS, taking into 

consideration the daylight assessment results. For each simulated 

configuration, a set of relevant outputs fields for Indoor Air Quality, 

thermal and visual comfort, and energy performance were derived. 

The main considered performance indicators were the long-term 

percentage of people dissatisfied, the number of hours when CO2 

concentration was within the recommended values for each of the 

categories defined by EN 15251:2007, the illuminance provided by 

daylight, the energy consumption due to lighting, ventilation, heating 

and cooling, and the energy generated by the PV panel. Moreover, 

all outputs were collected in a pre-design support tool comprised of 

a database accessible through a filtering system to gather the 

desired performances. This work highlights the role of thermal and 

daylighting simulation in the design of an adaptive multifunctional 

façade through the definition of a methodology for the support at the 

pre-design phase. 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the Power Skin Conference, Munich, January 19, 

2017 

 

Title Implications of increasing daylighting in deep energy retrofitting in 

Norwegian shopping centres 

Author(s) Matthias Haase, Andreas Ampenberger (SINTEF, BLL) 

Journal Building Simulation Applications BSA 2017 

Publisher bu,press - Bozen-Bolzano University Press 

Date of publication NA 

Volume / Issue Volume 3 

Relevant pages NA 

ISSN / eISSN / ISBN ISSN: 2531-6702 

Link Not yet available  

http://bsa.events.unibz.it/conference_proceedings/  

Is it open access? Yes, it will be 

Abstract NA 

Proceedings of Proceedings of the Building Simulation Applications Conference, 

http://bsa.events.unibz.it/conference_proceedings/
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conference or peer-

reviewed journal 

publication? 

2017 

 

2016 

 

Title Energieeffizienz und Helligkeitseindruck im Verkauf -  Energy 

efficiency and perceived brightness in retail 

Author(s) Andreas Ampenberger, Siegmund Staggl, Wilfried Pohl 

(Bartenbach) 

Journal LICHT 2016 : Karlsruhe, 25. - 28. September ; Tagungsband - 

Proceedings 

Publisher KIT Scientific Publishing 

Date of publication 2016 

Volume / Issue NA 

Relevant pages 107- 114 

ISSN / eISSN / ISBN ISBN 978-3-7315-0564-8 

Link DOI 10.5445/KSP/1000057817 

Google Book 

Is it open access? Yes 

Abstract Within a small scale model of a clothingretail store, we investigated 

the relationship between light distributuion, colour temperature and 

perceived brightness. The key findings for this study were: 

- Reduced lighting levels at zonal light scenarios were 

perceived as similar bright when compared to homogeneous 

reference lighting scenarios, consuming about 30% less 

energy 

- A subjective assessment showed that not the light 

distribution but the colour temperature of the light had a 

great influence when light-related actors, room atmosphere 

factors and price / stile factors were rated 

- Warm-white lighting scenes made better ratings due to room 

atmosphere and product estimation.  

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the LICHT conference, September 2016, Karlruhe 

 

Title Self-contained water condensed refrigerated display cabinet: 

experimental data analysis of a carbon dioxide unit, with 

comparison of system performance efficiency and environmental 

impact 

Author(s) Maurizio Orlandi, Andrea Sampietro, Daniele Mazzola (EPTA) 

https://books.google.be/books?id=XHFTDQAAQBAJ&pg=PR2&lpg=PR2&dq=Energieeffizienz+und+Helligkeitseindruck+im+Verkauf+-+Energy+efficiency+and+perceived+brightness+in+retail+licht&source=bl&ots=C2_MWWFrfe&sig=MFsI4jZpllcDERBEBpaY7da7HkM&hl=en&sa=X&ved=0ahUKEwi17ZapktzWAhVKLVAKHR0bB5wQ6AEIKDAA#v=onepage&q=Energieeffizienz%20und%20Helligkeitseindruck%20im%20Verkauf%20-%20Energy%20efficiency%20and%20perceived%20brightness%20in%20retail%20licht&f=false
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Journal 12th IIR Gustav Lorentzen Conference on Natural Refrigerants 

(GL2016). Proceedings. 

Publisher International Institute of Refrigeration 

Date of publication August 2016 

Volume / Issue Volume 1 of 2 

Relevant pages 535-543 

ISSN / eISSN / ISBN ISBN: 9782362150180- IFD_REFDOC_0019023 

Link IIF IIR 

Is it open access? No 

Abstract Recently, a number of supermarket applications were realized, in 

which refrigerated display cabinets are equipped with variable 

speed compressor unit connected to a water loop. The water loop 

connection allows to remove the heat from the cabinet, and to either 

reject it in the external environment or to re-use it in a heating 

demanding side of the plant. The rotational speed of the 

compressor and the evaporation temperature of each unit are 

dynamically adapted to the current real field condition faced by the 

cabinet. By doing so, the performance of the cabinet was optimized 

throughout the daily and seasonal conditions of the indoor 

environment. The water loop can include an additional water chiller, 

which may be used either as a heat pump during the winter or 

promoting efficiency during the summer. This generates various 

application scenarios in a commercial building, depending on the 

size and type of building thermal loads. The first examples of such 

systems were based on R410A, but environmental concerns arising 

with the existing regulation in Europe are pushing towards the 

creation of alternative refrigerant. One valid alternative in this sense 

is represented by carbon dioxide. We realized a unit running on 

carbon dioxide tested on vertical cabinets. In this paper we report 

our experimental results, presented together with an analysis of the 

performances in terms of technological potential, environmental 

impact, and energy consumption compared with similar unit 

developed with R410A. 
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Journal 12th IIR Gustav Lorentzen Conference on Natural Refrigerants 

(GL2016). Proceedings. 

Publisher International Institute of Refrigeration 

Date of publication August 2016 

Volume / Issue Volume 1 of 2 

Relevant pages 551-559 

ISSN / eISSN / ISBN ISBN: 9782362150180- IFD_REFDOC_0019023 

Link IIF IIR 

Is it open access? No 

Abstract Several techniques are under development worldwide to expand 

the convenient use of Carbon Dioxide (R744) in region with high 

external temperature. This paper analyses the effect of a sub-

cooling device in real R744 trans-critical plants for supermarket 

application. A sub-cooling device is a system able to assist a gas 

cooler to cool a stream of trans-critical R744 before its expansion in 

the high pressure valve. The aim of the study is to understand how 

much the presence of a sub-cooler device helps the efficient use of 

R744 for refrigeration in commercial application in the hot and warm 

temperature region. The use of the sub-cooler reduces the 

discharging temperature and pressure peaks, as well as the power 

peaks and the overall energy consumption. This paper analyses a 

collection of data coming from different stores equipped with sub-

cooling in order to compare them with stores without the sub-

cooling device. Stores with different sub-cooling techniques have 

been analyzed such as mechanical, groundwater and integration 

with A/C. 
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(GL2016). Proceedings. 

Publisher International Institute of Refrigeration 

Date of publication Augiust 2016 

Volume / Issue Volume 1 of 2 

Relevant pages 543-551 

ISSN / eISSN / ISBN ISBN: 9782362150180- IFD_REFDOC_0019023 

Link IIF IIR 

Is it open access? No 
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Abstract Today the trend for buildings in EU is getting closer to the n-ZEB 

(nearly - Zero Energy Building). This means that refrigeration is 

becoming, year after year, one of the most important and one of the 

last thermal loads in food retail shops. Refrigeration systems are 

most usually standalone systems that sometimes have secondary 

connections to other systems. These connections consist, in most 

cases, of passive heat recovery based on heat exchangers. This 

paper presents the results of an energy pack consisting of an all-in-

one R744 trans-critical device for supermarket application actively 

producing on demand thermal power for heating, cooling and 

refrigeration. The energy pack consists of an R744 transcritical 

system able to modify independently three pressure levels in order 

to satisfy the whole thermal demand of the store. The aim of the 

study is to understand how much the all-in-one solution helps to 

achieve the efficient use of R744 for refrigeration in a small format 

food store. This paper analyzes a collection of data coming from a 

real store installed in UK. The results of the analysis are coupling 

with the results obtained with a full-size prototype running in a 

facility laboratory, in order to extend the analysis with different 

combinations of temperature, power and load displacement. 

Proceedings of 

conference or peer-

reviewed journal 
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Title Performance evaluation of a R744 booster system for supermarket 

refrigeration, heating and DHW 

Author(s) A. Polzot, P. Gullo, P. D’Agaro, G, Cortella (UNIUD) 

Journal 12th IIR Gustav Lorentzen Conference on Natural Refrigerants 

(GL2016). Proceedings. 

Publisher International Institute of Refrigeration 

Date of publication August 2016 

Volume / Issue Volume 1 of 2 

Relevant pages 154-162 

ISSN / eISSN / ISBN ISBN: 9782362150180- IFD_REFDOC_0019023 

Link IIF IIR 

Is it open access? No 

Abstract Carbon dioxide is an eco-friendly refrigerant which is non-

flammable and non-toxic. Due to its low critical temperature, 

transcritical operations in CO2 refrigeration systems can commonly 

take place. In these conditions, favourable thermo-physical 

properties of R744 allow heat recovery at high temperature in the 

high pressure heat exchanger (gas cooler) to cover domestic hot 
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water (DHW) and heating needs. The investigated solution is a 

R744 booster refrigeration system operating in mild climates, which 

providesthe selected supermarket with DHW and heating, besides 

satisfying the cooling load required by display cabinets and cold 

rooms. To meet the full heating load of the building in any operating 

conditions, an additional air-cooled evaporator can be used as a 

supplemental heat source, driving to an increment in the total 

energy consumption. This paper investigates a suitable control 

strategy for the chosen system in order to minimize the 

consumption and, contemporary, supply both the cooling and 

heating loads. 
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Journal 12th IIR Gustav Lorentzen Conference on Natural Refrigerants 

(GL2016). Proceedings. 

Publisher International Institute of Refrigeration 

Date of publication August 2016 

Volume / Issue Volume 1 of 2 

Relevant pages 261-269 

ISSN / eISSN / ISBN ISBN: 9782362150180- IFD_REFDOC_0019023 

Link IIF IIR 

Is it open access? No 

Abstract The entry into force of the EU F-Gas Regulation 2014 pushes 

European Countries to use natural refrigerants. Carbon dioxide 

(R744) is one of the most promising long-term alternatives to the 

currently employed refrigerants in commercial refrigeration. On the 

other hand, the use of CO2 supermarket refrigeration systems in 

warm climates requires specific technical solutions to make them 

competitive with conventional HFC-based plants. In the European 

market, different layouts have been currently proposed, which have 

been mainly derived from the basic booster configuration. In this 

paper, the performance of a commercial CO2 refrigeration solution 

employing medium temperature (MT) overfed evaporators, a CO2 

refrigeration configuration using parallel compression and the 

system which combines both of the previously technologies were 

theoretically compared. Three different warm climate locations were 

selected, i.e. Rome (Italy), Valencia (Spain) and Seville (Spain). 
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The results showed that the benefits deriving from a higher 

evaporating temperature in the MT display counters, allowed by 

overfed evaporators, outweighed those related to parallel 

compression. Furthermore, the investigated R744 refrigerating 

plants performed an annual energy saving ranging from 2.9% to 

12.3% over a R404A multiplex refrigeration system. The use of a 

de-superheater on the part of the combined solution led to an 

additional drop in the annual electricity consumption by 2.3-2.6%. 
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(GL2016). Proceedings. 

Publisher International Institute of Refrigeration 
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Volume / Issue Volume 1 of 2 

Relevant pages 277-285 

ISSN / eISSN / ISBN ISBN: 9782362150180- IFD_REFDOC_0019023 

Link IIF IIR 

Is it open access? No 

Abstract In this paper, the actual feasible reduction in the inefficiencies 

occurring in two different commercial CO2 refrigeration systems 

was evaluated. The analysis was based on the calculation of the 

avoidable and unavoidable irreversibilities taking place in their 

components. The systems under investigation, which were a R744 

refrigeration system with parallel compression and a R744 

refrigerating plant with dedicated mechanical subcooling, were 

assessed by taking into account the design outdoor temperature of 

30 °C. A cooling capacity of 100 kW and an evaporating 

temperature of -10 °C were selected, while the global efficiencies of 

all thechosen compressors were obtained by using some 

manufacturers’ selection software. The results revealed that, in both 

the selected cases, over 60% of the irreversibilities could be 

brought down. In particular, the inefficiencies of all the compressors 

were almost totally avoidable, whereas only half of the exergy 

destruction related to both the gas coolers and the evaporators 

could be actually reduced. The auxiliary compressor and the 

http://www.iifiir.org/ClientBookLine/recherche/NoticesDetaillees.asp?INSTANCE=EXPLOITATION&iNotice=80&ldebut=75
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subcooling loop were accountable for14.6% and 25% of the total 

avoidable inefficiencies associated with their corresponding cycles. 
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Publisher NA 

Date of publication April 2016 

Volume / Issue NA 

Relevant pages 8 pages 

ISSN / eISSN / ISBN NA 

Link Research Gate 

Is it open access? Yes 

Abstract One of the most challenging targets for the Commercial 

Refrigeration sector nowadays is spreading the use of pure CO2 

systems in mild climate countries. In recent years several solutions 

http://iet.jrc.ec.europa.eu/energyefficiency/sites/energyefficiency/files/events/IEECB16/Presentations/5.b.1.commonenergy_ieecb_160317.pdf
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have been proposed in order to improve the performance of CO2 

transcritical cycles. Among these improvements, the reduction of 

the discharge pressure by means of subcooling the refrigerant at 

the exit of the gas cooler is very interesting when a cold storage is 

available, or when the rejected heat may be recovered for other 

thermal systems in the supermarket. In this paper the exploitation of 

a large fire prevention tank as a condenser/subcooler for a 

supermarket CO2 booster refrigeration system and as a heat 

source for a heat pump for the HVAC system is investigated. The 

whole system is modelled in the Trnsys environment and the effects 

of the thermal capacity on the energy efficiency are compared with 

the case of the two systems running separately. The energy 

savings range from about 3% to more than 5% at two different 

locations in Northern Italy.   
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Relevant pages 9 pages 

ISSN / eISSN / ISBN NA 

Link Research Gate 

Is it open access? Yes 

Abstract Carbon dioxide (CO2 , R744) is an environmentally friendly 

refrigerant, which is widely used in supermarket refrigeration 

systems located in cold weather sites. Its use at high outdoor 

temperatures still requires some additional investigations to 

accomplish performance similar to the one obtained by employing 

the conventional working fluids. This paper deals with the 

theoretical comparison in terms of both annual energy consumption 

and Total Equivalent Warming Impact (TEWI) of different 

commercial R744 refrigeration cycles operating in five different 

warm climates. An innovative CO2 direct expansion (DX) 

configuration, which serves both the medium temperature (MT) load 

and the low temperature (LT) one, is also considered. Taking into 

https://www.researchgate.net/publication/299954652_ENERGY_AND_ENVIRONMENTAL_COMPARISON_OF_COMMERCIAL_R744_REFRIGERATION_SYSTEMS_OPERATING_IN_WARM_CLIMATES
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account the running modes of a typical European supermarket and 

a R404A multiplex configuration as the baseline, the results showed 

that enhanced R744 refrigeration technologies are capable of 

dropping the energy consumption and the TEWI by at least 2.8% 

and 31.1%, respectively.  
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Volume / Issue NA 

Relevant pages 2446 – 2450 

ISSN / eISSN / ISBN ISBN 3-936338-41-8 

Link EU PVSEC website (paid) or Research Gate (free) 

Is it open access? Yes 

Abstract Nowadays, due to the high diffusion and the lower cost of 

photovoltaic (PV) systems, there is an increasing interest in 

combining PV generators with battery energy storage systems 

(BESS) to improve load match and grid interaction, giving more 

flexibility to the building. The aim of this work is twofold. First, 

considering a specific building energy demand (i.e. a supermarket), 

an energy evaluation of the PV-BESS system and grid exchange is 

performed though dynamic simulations. Then, a cost analysis is 

carried out with the evaluation of the return of investment (ROI) 

both with and without BESS. Finally, the achievable percentage of 

carbon dioxide reduction with the inclusion of PV-BESS system is 

also estimated. The main purpose of this work is to show when the 

BESS becomes cost effective for the Italian market. The described 

analysis is part of the CommONEnergy FP7 EU project. 
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Journal IAEE Conference Proceedings 
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Date of publication 2016 

Volume / Issue NA 

Relevant pages NA 

ISSN / eISSN / ISBN NA 

Link http://www.iaee.org/en/publications/proceedingssearch.aspx  

Is it open access? No 

Abstract The non-residential building sector is more heterogeneous and 

complex compared to the residential sector due to variations 

in usage pattern, energy intensity and construction techniques. 

Shopping centre buildings equate this complexity. This paper aims 

to 1) analyse energy demand for energy services in different shop 

types and shopping centres built in different periods, 2) calculate 

the final energy demand of the shopping centre building stock in 

France and Poland and 3) model the final total energy demand from 

2012 to 2030 taking into account new building construction and 

energy saving while retrofitting the existing building stock. The 

potential to reduce energy demand in the shopping centre building 

stock is strengthened compared with other buildings due to the 

following reasons, shopping centres offer plenty opportunities to 

implement cost effective energy saving measures [1], second, these 

kind of buildings are redesigned more often than other types of 

buildings [2] and third, the shopping centre market is immature in 

many European countries and many centres are expected to be 

built over the next years, which has an impact on the future energy 

demand. This paper builds on the current shopping centre stock in 

Europe [3], [4], [5]. Based on this data, i.e. the current energy 

consumption, the GLA, GDP and market growth, future scenarios 

on the energy saving potential are calculated and recommendations 

are given. 
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Date of publication July 2016 

Volume / Issue NA 

Relevant pages 8 pages 

ISSN / eISSN / ISBN NA 

Link EURAC website 

Is it open access? Yes 

Abstract In most modern consumer economies, large retail stores or 

shopping malls are laid out as small individual stores connected by 

open “transition” spaces. The set-point temperatures used to control 

these zones are normally the same used in traditional indoor 

environments despite the fact that they have quite different 

boundary condition and users’ needs. The objective of this work is 

to find an alternative setpoint deadband for common areas in 

shopping center that can guarantee users’ thermal comfort, while 

saving HVAC energy. We performed a field study in a shopping 

center during the summer of 2015. The thermal environment was 

characterized with physical measurements of indoor conditions (as 

prescribed by ASHRAE standard 55 (2013)) using a tailored mobile 

cart that can measure dry-bulb temperature, globe temperature, 

relative humidity (RH), and air speed. Customers were interviewed 

to assess their thermal comfort, thermal sensation, thermal 

preference and clothing level. Outdoor condition were also recorded 

during the study. The results show that during summer costumers 

feel thermally comfortable between 24.5 and 27.5 °C., 

accomplishing 80% acceptability as prescribed by ASHRAE 

standard 55 (2013). A comparison between PMV values and the 

mean thermal sensation votes of the interviewee (MTSV) revealed 

that Fanger’s theory is not ideally suited to these zones, 

underestimating comfort temperature range and consequently the 

HVAC setpoint deadband. 
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Is it open access? No 

Abstract The European shopping centre building stock can provide a high 

energy saving potential while implementing energy efficient design 

measures. Today's shopping centre gross leasable area is 112.1 

million m2, which makes up approximately 6.7% of the total 

wholesale and retail building floor area in the EU-28 and Norway in 

2013. This building stock is expected to growth especially in the 

emerging markets. Thus, we analyse the energy saving potential in 

shopping centres in two selected countries by implementing energy 

efficiency measures. Based on shopping centre market data and 

key energy figures, scenarios of the energy consumption are being 

calculated until 2030. 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the June 2016 2nd International Conference on 

Intelligent Green Building and Smart Grid (IGBSG) in Prague, 

Czech Republic 

 

http://iet.jrc.ec.europa.eu/energyefficiency/sites/energyefficiency/files/events/IEECB16/Presentations/5.b.1.commonenergy_ieecb_160317.pdf
https://ieeexplore.ieee.org/document/7539423/media


 
 
 
 
 
 

27 
 

Deliverable D7.4 Conference Proceedings 
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Abstract In sustainable development of city structures, increasing power 

consumption requires maintaining power grid safety and reliability 

with less mismatching between electricity generation and demand. 

Power grid fluctuations in both power demand and generation 

induce an effort to supplementary setting on conventional production 

units and efforts to maintain grid stability. Hence, nowadays with the 

trend towards more complex, flexible and dynamic systems as well 

the higher penetration of distributed and decentralized renewable 

energy systems, the issue of peak reduction of demand/generation 

mismatch has gained importance. Shopping malls, often centrally 

located in urban districts, have high energy savings and carbon 

emissions reduction potential due to their large electrical and 

thermal loads. At the same time, shopping malls cover important 

surface areas and are reference points in urban districts for citizens, 

with possibilities to provide services to both the grids and the 

community. This paper studies the interaction between shopping 

centres and the electrical grids to which they are connected for 3 

different locations in Europe with the objective to identify key 

aspects which allow improving the current interaction and identifying 

the capacities that these types of buildings could give as 

suppliers/providers of services to the local energy grid. The results 

will help to optimize renewable energy production integrated in 

shopping centres by being able to optimize self-consumption, 

reducing the energy need to generate and deliver additional 

electricity and allow the participation of the end-users in the 

management of energy with grid providers. 
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Abstract Shopping malls, often centrally located in urban districts, have high 

energy savings and carbon emissions reduction potential due to 

their large electrical and thermal loads. At the same time, shopping 

malls cover important surface areas and are reference points in 

urban districts for citizens, with possibilities to install renewable 

energy supply systems as PV and wind power to provide services 

to both the grids and the community. 

This paper studies for 3 different locations in Europe the interaction 

between shopping centres and the installation of PV and wind 

power systems with the objective to identify key aspects which 

allow improving the current electrical grid and identifying the 

capacities that these types of buildings could give as 

suppliers/providers of services to the local energy grid. The results 

will help to optimize renewable energy production integrated in 

shopping centres by being able to optimize self-consumption, 

reducing the energy need to generate and deliver additional 

electricity and allow the participation of the end-users in the 

management of energy with grid providers. 
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Journal Energy Procedia 

Publisher Science Direct / Elsevier 

Date of publication November 2015 

https://www.weentech.co.uk/wp-content/uploads/2016/09/ICEEE5616-Matthias-Haase.pdf
https://www.weentech.co.uk/wp-content/uploads/2016/09/ICEEE5616-Matthias-Haase.pdf
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Volume / Issue Volume 78 

Relevant pages Pages 2298-2303 

ISSN / eISSN / ISBN  

Link http://www.sciencedirect.com/science/article/pii/S1876610215021001  

Is it open access? Yes 

Abstract This paper has as its main focus to define the drivers of retrofitting 

shopping centres. The drivers will provide the basis for developing 

energy retrofitting concepts, offering amongst other things, 

constructive technology, an understanding of typical functional 

patterns and socio-cultural aspects and an understanding of 

potentials associated with interaction with local energy grids. The 

primary focus of the study is energy use, but the fields of facilities, 

functions, management, ergonomics, safety and logistics are also 

studied, because sustainable shopping centres in addition to being 

energy efficient are commercially viable, accessible social arenas for 

all sections of society. 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the 6th International Building Physics Conference, 

IBPC 2015 

 

Title Cost-Optimal Retrofitting of Shopping Malls in Europe 

Author(s) Matthias Haase, Kristian Stenerud Skeie (SINTEF), Nicola Lolli, 

Federico Noris (EURAC) 

Journal Energy Procedia 

Publisher Science Direct / Elsevier 

Date of publication November 2015 

Volume / Issue Volume 78 

Relevant pages Pages 2058-2063 

ISSN / eISSN / ISBN  

Link http://www.sciencedirect.com/science/article/pii/S1876610215019554  

Is it open access? Yes 

Abstract The aim of this study was to assess the possible retrofitting actions 

with a cost-optimal vision for shopping mall managers. Cost 

optimization was analysed with state-of-the-art evaluation tools, 

taking initial, operational and maintenance into account. Costs of 

retrofitting measures were collected and with energy saving 

measures correlated. 

For each building the energy demand and primary energy (PE) 

savings for a wide number of packages representing “current 

practices”, “best practices” and “state of art solutions” were 

calculated. From the results for all reference buildings the best 

performing parameters with respect to primary energy savings and 

http://www.sciencedirect.com/science/article/pii/S1876610215021001
http://www.sciencedirect.com/science/article/pii/S1876610215019554
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net present values were identified. 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the 6th International Building Physics Conference, 

IBPC 2015 

 

Title Water storage to improve the efficiency of CO2 commercial 

refrigeration systems 

Author(s) A. Polzot, P. D’Agaro, P. Gullo, G. Cortella (UNIUD) 

Journal ICR 2015, August 16 - 22 - Yokohama, Japan 

Publisher NA 

Date of publication 2015 

Volume / Issue NA 

Relevant pages 8 pages 

ISSN / eISSN / ISBN Paper 339, ISBN:9782362150128; ISSN: 0151-1637 

Link Research Gate 

Is it open access? Yes 

Abstract Carbon dioxide is being more and more widely used in commercial 

refrigeration, due to its negligible environmental impact. However 

up to now its application as the only refrigerant is especially 

devoted to cold climates, which allow for the best exploitation of this 

refrigerant. Several solutions are being identified to extend a 

convenient application of CO2 also to mild climate conditions, 

through modifications of the refrigerating cycle and the adoption of 

various innovative configurations. Quite often such configurations 

require significant extra costs or involve the adoption of solutions 

not yet well established in the market. In some cases the promotion 

of interactions between the refrigeration systems and other systems 

available in the building could allow for the exploitation of simple 

solutions which could be easily adopted with low extra costs. In this 

paper a basic CO2 transcritical/subcritical commercial refrigeration 

system is considered, applied to cold rooms and display cabinets in 

a supermarket located inside a large shopping mall. Subcooling of 

the refrigerant is performed, taking advantage of a large fire 

prevention water tank. The whole refrigeration system has been 

modelled in Trnsys environment. Simulations have been carried out 

taking into account the hourly weather data and the daily profile of 

the cooling load demand from the refrigerated food storage 

equipment. Different configurations are examined, for the best 

exploitation of this cold storage. The technical feasibility of this 

solution is investigated.  

Proceedings of 

conference or peer-

Proceedings of the 24th IIR International Congress of Refrigeration, 

Yokohama, Japan 

https://www.researchgate.net/publication/281148140_WATER_STORAGE_TO_IMPROVE_THE_EFFICIENCY_OF_CO2_COMMERCIAL_REFRIGERATION_SYSTEMS
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reviewed journal 

publication? 

 

Title A State of Constant Flux: Evaluating the Sustainability of European 

Shopping Centres 

Author(s) Woods, R.; Homolka, S.; Haase, M.; Stenerud Skeie, K. (SINTEF) 

Journal NA 

Publisher LBP GaBi 

Date of publication June 2015 

Volume / Issue NA 

Relevant pages 14 pages 

ISSN / eISSN / ISBN NA 

Link Stuttgart University 

Is it open access? NA 

Abstract NA 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

NESS 2015 - Nordic environmental social science conference <12, 

2015, Trondheim 

 

Title Energy effciency for food conservation industry - L’efficienza 

energetica della conservazione dei prodotti alimentari 

Author(s) Giovanni Cortella (UNIUD) 

Journal AICARR Energy and food communities 

Publisher AICARR 

Date of publication 2015 

Volume / Issue EXPO 2015 

Relevant pages 63-67 

ISSN / eISSN / ISBN ISBN 978-88-95620-62-6 

Link AICARR 

Is it open access? No 

Abstract Only In Italian 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of EXPO Milano, October 2015 

 

Title Analysis of R744 Refrigeration Systems Operating in Warm 

Climates 

Author(s) Giovanni Cortella (UNIUD) 

Journal ECOS 2015 

Publisher NA 

http://www.lbpgabi.de/refbase/search.php?sqlQuery=SELECT%20author%2C%20title%2C%20type%2C%20year%2C%20publication%2C%20abbrev_journal%2C%20volume%2C%20issue%2C%20pages%2C%20keywords%2C%20abstract%2C%20address%2C%20corporate_author%2C%20thesis%2C%20publisher%2C%20place%2C%20editor%2C%20language%2C%20summary_language%2C%20orig_title%2C%20series_editor%2C%20series_title%2C%20abbrev_series_title%2C%20series_volume%2C%20series_issue%2C%20edition%2C%20issn%2C%20isbn%2C%20medium%2C%20area%2C%20expedition%2C%20conference%2C%20notes%2C%20approved%2C%20call_number%2C%20serial%20FROM%20refs%20WHERE%20serial%20%3D%20928%20ORDER%20BY%20author%2C%20year%20DESC%2C%20publication&client=&formType=sqlSearch&submit=Display&viewType=&showQuery=0&showLinks=1&showRows=25&rowOffset=&wrapResults=1&citeOrder=&citeStyle=APA%20GaBi&exportFormat=RIS&exportType=html&exportStylesheet=&citeType=html&headerMsg=
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Date of publication 2015 

Volume / Issue NA 

Relevant pages NA 

ISSN / eISSN / ISBN ISBN: 978-2-9555539-0-9 

Link https://ecos2015.sciencesconf.org/resource/page/id/17  

Is it open access? No 

Abstract NA 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the ECOS 2015 28th international conference on 

efficiency, cost-optimization, simulation and environmental impact 

of energy systems 

 

Title Development of a tool for sustainable building design 

Author(s) Matthias Haase, Nicola Lolli and Kristian Stenerud Skeie (SINTEF) 

Journal Passivhus Norden | Sustainable Cities and Buildings 

Publisher Passivhus DK 

Date of publication August 2015 

Volume / Issue NA 

Relevant pages 10 pages 

ISSN / eISSN / ISBN NA 

Link http://passivhus.dk/wp-content/uploads/7PHN_proceedings/011.pdf  

Is it open access? Yes 

Abstract Very low energy buildings and passive houses need to be planned 

in an integrated manner. Integrated energy design (IED) process is 

based on the well-proven observation that changes and 

improvements in the design process are relatively easy to make at 

the beginning of the process, but become increasingly difficult and 

disruptive as the process unfolds. IED is based on the trias 

energetica approach and typically requires the development of 

building models that support the design process. Furthermore, an 

integrated energy design process involves the integration of the 

following primary design concerns (based on Steemers 2006): 

SUSREF is a new tool that can be used to run simulations during 

the design phase to produce building performance information on 

energy use and thermal comfort. The tool was developed further to 

maximise the design information output. It was also coupled with 

cost data in order to be able to do total cost evaluations as required 

by EPBD. It can handle input parameter and run them in a 

parametric study on energy performance and cost optimality. This 

can be performance vs. costs, performance vs. comfort, and costs 

vs. comfort and can be used to support the IED. Thus it helps to 

make design decisions that are on the core line of sustainable 

building design. 

https://ecos2015.sciencesconf.org/resource/page/id/17
http://passivhus.dk/wp-content/uploads/7PHN_proceedings/011.pdf
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Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the Passivhus Norden | Sustainable Cities and 

Buildings 

 

Title DEVELOPMENT OF PROTOCOL FOR SUB-METERING FOR 

SIMULATION MODELS OF SHOPPING CENTRES 

Author(s) HAASE, Matthias; SKEIE, Kristian; WOODS, Ruth (SINTEF) 

Journal Proceedings of International Conference CISBAT 2015 “Future 

Buildings and Districts – Sustainability from Nano to Urban Scale 

Publisher Infoscience EPFL 

Date of publication September 2015 

Volume / Issue NA 

Relevant pages p. 809-814 

ISSN / eISSN / ISBN doi:10.5075/epfl-cisbat2015-809-814 

Link https://infoscience.epfl.ch/record/213418?ln=en  

Is it open access? Yes 

Abstract The study investigates the efficiencies and inefficiencies associated 

with the everyday management, operation and use of shopping 

centres and aims to identify the drivers, barriers and potentials 

associated with the operation of shopping centres. Its main focus 

was to track inefficient use and user implications in complex 

buildings (shopping centres). First, the main predictor variables and 

performance indicators were identified. 

A protocol for sub-metering of energy consumption and flows 

(mainly heat and electricity, but also other sources and common 

services) was defined as necessary basis in order to be able to 

track inefficient use and user implications. User profiles were split 

into sub-categories, owners, tenants (shop owners, differentiating 

by size and type) and end-users (shopper, with appropriate 

differentiation) are three minimal differentiations. 

The proposed method provides a solid basis for performance based 

economic models that have to be introduced in order to be able to 

apply cost-effective refurbishment investments. The results of key 

performance indicators provided valuable input in the decision 

making process for deep retrofitting plans. Different proposals for 

visualization of results (feedback to managers, tenants, customers) 

were investigated and are discussed. 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the CISBAT conference, Lausanne, September 9-

11th, 2015 

 

https://infoscience.epfl.ch/record/213418?ln=en
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Title Development of A Tool for Retrofitting Investments in Shopping 

Centres 

Author(s) Matthias Haase, Kristian Skeie, Nicola Lolli, Federico Noris 

(SINTEF, EURAC) 

Journal IBPSA 

Publisher Jyotirmay Mathur and Vishal Garg 

Date of publication October 2015 

Volume / Issue IBPSA News - Volume 25 Number 2 

Relevant pages 1071-1078 

ISSN / eISSN / ISBN ISBN: 978-93-5230-118-8 

Link http://www.ibpsa.org/proceedings/BS2015/p2205.pdf  

Is it open access? Yes 

Abstract The study investigates the efficiencies and inefficiencies associated 

with the everyday management, operation and use of shopping 

centres to track inefcicient use and user implications in complex 

buildings (shopping centres). […] 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of Building Simulation 2015, Hyderabad, India 

 

Title Modelling of A Complex Building in Norway 

Author(s) Matthias Haase, Kristian Skeie, Annamaria Belleri, Chiara 

Dipasquale (SINTEF, EURAC) 

Journal IBPSA 

Publisher Jyotirmay Mathur and Vishal Garg 

Date of publication October 2015 

Volume / Issue IBPSA News - Volume 25 Number 2 

Relevant pages 2264-2270 

ISSN / eISSN / ISBN ISBN: 978-93-5230-118-8 

Link http://www.ibpsa.org/proceedings/BS2015/p2233.pdf  

Is it open access? Yes 

Abstract The study reports the simulation of a complex building (shopping 

mall) in Norway. A methodology for modelling was developed. The 

strategic simplifications include thermal areas, airflow network for 

airflows in the building, openable skylights, distribution of internal 

heat gains, daylight exploitation, the strategic use of thermal mass. 

[…] 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of Building Simulation 2015, Hyderabad, India 

 

http://www.ibpsa.org/proceedings/BS2015/p2205.pdf
http://www.ibpsa.org/proceedings/BS2015/p2233.pdf
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Title Ventilative cooling strategies to reduce cooling and ventilation 

needs in shopping centres 

Author(s) M.Avantaggiato, A.Belleri,M. De Carli, R. Lollini (EURAC) 

Journal Effective ventilation in high performance buildings – AIVC 2015 

Publisher AIVC - EBC 

Date of publication September 2015 

Volume / Issue NA 

Relevant pages 11 pages 

ISSN / eISSN / ISBN NA 

Link http://www.aivc.org/resource/ventilative-cooling-strategies-reduce-

cooling-and-ventilation-needs-shopping-centres?volume=36858  

Is it open access? Upon registration 

Abstract Because of the customer need of best possible comfort condition 

and satisfaction, shopping centers are conditioned by means of 

basic HVAC systems, often without considering the potential of 

natural ventilation to contribute to air change rate, and to reduce the 

cooling demand. Mechanical ventilation systems are also preferred 

to natural ventilation because more controllable and reliable since 

they are not affected by the uncertainty of natural forces. 

However, atriums or in general common areas within a shopping 

center can suite the ventilative cooling purpose. In fact, on one 

hand they present more relaxed ranges of interior conditions 

respect to retail zones and, on the other hand, they can exploit the 

airflow driven both by thermal buoyancy and by wind pressure 

because of the big volumes involved. The use of ventilative cooling 

strategies can be beneficial in reducing both cooling demand and 

electricity consumption for ventilation. 

The paper investigates the feasibility of ventilative cooling strategies 

as retrofit opportunities in shopping centers. Ten shopping centers, 

representing the retail stock among Europe have been analyzed 

under two aspects. First, we evaluated, according to the climatic 

cooling potential, the feasibility of natural or hybrid ventilative 

cooling strategies depending on internal gains; secondly, we 

identified the most suitable ventilative cooling strategies according 

to the architectural features of each shopping center. Then 

combining the results of the two analysis, we identified the most 

suitable ventilative cooling strategies according to different internal 

load. As last step, we proved the beneficial effect of the ventilative 

cooling strategies proposed in one of the reference shopping 

center. By means of dynamic simulation, we verified their 

effectiveness in terms of cooling need and ventilation consumption 

reduction. The results shows a cooling demand reduction between 

41% and 49% depending on the lighting gains. The electricity 

http://www.aivc.org/resource/ventilative-cooling-strategies-reduce-cooling-and-ventilation-needs-shopping-centres?volume=36858
http://www.aivc.org/resource/ventilative-cooling-strategies-reduce-cooling-and-ventilation-needs-shopping-centres?volume=36858
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consumption for ventilation is as well, decreased or nullified 

depending on the ventilative cooling strategies, linked with the 

lighting internal gains values. 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the 36th AIVC Conference " Effective ventilation in 

high performance buildings", Madrid, Spain, 23-24 September 

2015. 

 

Title Evaluation tool of climate potential for ventilative cooling 

Author(s) Annamaria Belleri, Theofanis Psomas, Per Heiselberg (EURAC) 

Journal Effective ventilation in high performance buildings – AIVC 2015 

Publisher AIVC - EBC 

Date of publication September 2015 

Volume / Issue NA 

Relevant pages 12 pages 

ISSN / eISSN / ISBN NA 

Link http://www.aivc.org/resource/evaluation-tool-climate-potential-

ventilative-cooling?volume=36858  

Is it open access? Upon registration 

Abstract The new initiatives and regulations towards nearly zero energy 

buildings forces designers to exploit the cooling potential of the 

climate to reduce the overheating occurrence and to improve 

thermal comfort indoors. Climate analysis is particularly useful at 

early design stages to support decision making towards cost-

effective passive cooling solution e.g. ventilative cooling. As 

buildings with different use patterns, envelope characteristics and 

internal loads level do not follow equally the external climate 

condition, the climate analysis cannot abstract from building 

characteristics and use. 

Within IEA Annex 62 project, national experts are working on the 

development of a climate evaluation tool, which aims at assessing 

the potential of ventilative cooling by taking into account also 

building envelope thermal properties, internal gains and ventilation 

needs. 

The analysis is based on a single-zone thermal model applied to 

user-input climatic data on hourly basis. The tool identifies the 

percentage of hours when natural ventilation can be exploited to 

assure minimum air change rates required by state of the art 

research, standards and regulations and the percentage of hours 

when direct ventilative cooling is useful to reduce overheating risk 

and improve thermal comfort. The tool also assesses the night 

cooling potential and highlights other useful climate performance 

indicators such as the day-night temperature swing. 

http://www.aivc.org/resource/evaluation-tool-climate-potential-ventilative-cooling?volume=36858
http://www.aivc.org/resource/evaluation-tool-climate-potential-ventilative-cooling?volume=36858
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Furthermore, the analysis method has also been devised to provide 

building designers with useful information about the level of 

ventilation rates needed to offset given rates of internal heat gain. 

The paper also presents several analysis performed on a reference 

room in a case study (Aarhus town hall office in Denmark) in order 

to validate the analysis method development. Specifically we 

analysed the influence of using dynamic loads, building thermal 

mass and ventilation control in the heat transfer model and on the 

calculation method for the heating balance point temperature of the 

building. 

Finally, the ventilative cooling potential tool outputs are compared 

with the predictions of a state of the art building performance 

simulation model of the reference room, highlighting several 

possible improvements in the evaluation criteria. 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the 36th AIVC Conference " Effective ventilation in 

high performance buildings", Madrid, Spain, 23-24 September 

2015. 

 

2014 

 

Title Strategies for exploiting climate potential through ventilative cooling 

in a renovated historic market 

Author(s) Annamaria Belleri, Federico Noris, Roberto Lollini (EURAC) 

Journal NA 

Publisher NA 

Date of publication 2014 

Volume / Issue NA 

Relevant pages NA 

ISSN / eISSN / ISBN NA 

Link EURAC website 

Is it open access? Yes 

Abstract Nearly all retail locations use ventilation and cooling systems to 

ensure adequate air exchange for health reasons and indoor 

comfort temperatures. These systems can run for over 2,000 hours 

per year and we expect that average operating hours will continue 

to rise across Europe because of the continued trend towards 

longer opening hours and increased number of opening days. 

Shopping malls often enclose large open spaces and atria with high 

solar and internal gains that can drive ventilative cooling. This study 

presents the methodology applied to a historical market located in 

Valladolid (Spain) for the assessment of the ventilative cooling 

http://www.eurac.edu/en/research/technologies/renewableenergy/publications/Documents/EURAC-RenEne_BelleriA-NorisF-LolliniR_AIVC2014.pdf
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potential and the definition of a ventilative cooling strategy. The 

climate suitability and potential was evaluated based on the building 

internal gains rate and the considered ventilation strategies options 

(e.g. night cooling, daytime direct ventilation). Significant 

performance indicators were defined for each considered ventilation 

strategy. Once we determined the climate suitability, we defined a 

ventilative cooling strategy, that exploits openings in the façade and 

in the skylight to promote stack effect ventilation. We sized 

openings area and location on the façade, taking into account 

design constraints, and we assessed their performances by 

dynamic simulations in Trnsys coupled with Trnflow airflow network. 

Results show the potential cooling load reduction, with the 

achievement of acceptable thermal comfort due to the ventilative 

cooling in the shopping mall. The proposed methodology can 

support the design decision process towards cost effective low 

energy shopping malls. 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the AIVC conference 2014, 35th AIVC – 4th 

TightVent – 2nd venticool conference 

 

Title CFD analysis of interaction between low temperature display 

cabinet layout and HVAC 

Author(s) VISCONTI F. M., MAZZOLA D., ORLANDI M. (EPTA) 

Journal 3rd IIR International Conference on Sustainability and the Cold 

Chain. Proceedings: London, UK, June 23-25, 2014 

Publisher IIF IIR 

Date of publication June 2014 

Volume / Issue NA 

Relevant pages 8 pages 

ISSN / eISSN / ISBN Identifiant : IFD_REFDOC_0012054 

Link IIF IIR 

Is it open access? No 

Abstract Fluid dynamics interaction between refrigerated cabinets and 

Heating, Ventilation and Air-Conditioning (HVAC) terminal units has 

an important influence on global energy consumption of a store. 

Cabinets energy performance is related to environment temperature 

and humidity, air velocity (module and direction) and the presence 

of radiating surfaces, such as radiating heating solutions. In this 

scenario, thermal load on cabinets can be reduced by proper 

selection of HVAC technologies. Air conditioning energy demand 

can be also reduced by the use of HVAC technologies that are 

http://www.iifiir.org/clientBookline/service/reference.asp?INSTANCE=EXPLOITATION&OUTPUT=PORTAL&DOCID=IFD_REFDOC_0012054&DOCBASE=IFD_REFDOC&SETLANGUAGE=FR
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optimized for the specific store layouts. Computational Fluid 

Dynamics (CFD) has been used to investigate interaction between 

cabinets layout and different HVAC configurations and results are 

presented. 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of 3rd IIR International Conference on Sustainability 

and the Cold Chain, London, UK, June 23-25, 2014 

 

Title Modelling integrated HVAC and refrigeration systems in a 

supermarket 

Author(s) G. Cortella, P. D'Agaro, O. Saro, A. Polzot (UNIUD) 

Journal 3rd IIR International Conference on Sustainability and the Cold 

Chain, London, UK, 2014 

Publisher NA 

Date of publication 2014 

Volume / Issue NA 

Relevant pages pages 203-210 

ISSN / eISSN / ISBN ISSN 0151.1637 

ISBN 978-2-36215-003-6 

Link Research Gate 

Is it open access? Yes 

Abstract Decision-makers in the supermarket chains ask with ever 

increasing strength for a comparison between different HVAC and 

refrigeration plant solutions, not only in terms of investment costs, 

but also of energy needs. The option of heat recovery from the 

refrigeration plant in favour of the HVAC system for space heating 

is being more and more considered, thus requiring the simulation of 

a complex system where control strategies play a crucial role. This 

topic is of great importance also in the view of the reduction of CO 2 

emissions, because supermarkets are intensive users of energy. In 

this paper the preliminary results of a comprehensive model of the 

HVAC and refrigeration systems in a supermarket are presented. 

This model is developed in the framework of the EU project 

CommONEnergy, and is based on the Trnsys platform. A cascade 

refrigeration system to supply various display cabinets and walk-in 

coolers is considered for refrigeration, while a Water Loop Heat 

Pump (WLHP) system is considered for HVAC. Heat recovery is 

performed by collecting heat from the condensers of the 

refrigeration systems in favour of the WLHP in the cold season. The 

effect of a water reservoir is evaluated, as heat storage device for 

the water loop. The capabilities of such a plant scheme are 

https://www.researchgate.net/profile/Alessio_Polzot/publication/278018981_Modelling_integrated_HVAC_and_refrigeration_systems_in_a_supermarket/links/557889b608aeb6d8c01f178e/Modelling-integrated-HVAC-and-refrigeration-systems-in-a-supermarket.pdf
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discussed in the view of energy savings for the whole supermarket. 

Two locations, representative of as many different European 

climatic zones, are considered. Optimal values of the activation 

temperatures for heat recovery, auxiliary heating system and 

cooling towers are discusses as well as the most convenient size of 

the reservoirs in order to minimize the primary energy consumption.  

Proceedings of 

conference or peer-

reviewed journal 

publication? 

Proceedings of the 3rd IIR Conference on Sustainability and the 

Cold Chain  Conference 

 

Title CFD analysis of interaction between low temperature display 

cabinet layout and HVAC 

Author(s) F.M. Visconti, D.Mazzola, M. Orlandi 

Journal 3rd IIR International Conference on Sustainability and the Cold 

Chain 

Publisher International Institute of refrigeration 

Date of publication 2014 

Volume / Issue Vol 179, pages 412-419 

 

Relevant pages 412-419 

ISSN / eISSN / ISBN ISSN 0151.1637 

ISBN 978-2-36215-003-6 

Link Paper ID 179 

Is it open access? Yes 

Abstract Fluid dynamics interaction between refrigerated cabinets and 

Heating, Ventilation and Air-Conditioning (HVAC) terminal units has 

an important influence on global energy consumption of a store. 

Cabinets energy performance is related to environment temperature 

and humidity, air velocity (module and direction) and the presence 

of radiating surfaces, such as radiating heating solutions. In this 

scenario, thermal load on cabinets can be reduced by proper 

selection of HVAC technologies. Air conditioning energy demand 

can be also reduced by the use of HVAC technologies that are 

optimized for the specific store layouts. Computational Fluid 

Dynamics (CFD) has been used to investigate interaction between 

cabinets layout and different HVAC configurations and results are 

presented. 

Proceedings of 

conference or peer-

reviewed journal 

publication? 

3rd IIR International Conference on Sustainability and the Cold 

Chain, ICCC 2014  

http://commonenergyproject.eu/uploads/biblio/document/file/656/WP7_DAR_20140923_EPT_ICCC2014.CFDanalysis.pdf
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Some papers are still pending publication, or the papers are not available online: 

Proceedings of the 1st International Conference on Sustainable Energy and Resource 
Use in Food Chains 2017 - AIVC Conference: 

- “Mixed-mode ventilative cooling opportunity for an existing shopping mall retrofit” 
(EURAC) 

- “Delivery and performance of a ventilative cooling strategy: the demonstration case of 
a shopping centre in Trondheim, Norway” (EURAC)  

- "Development of protocol for sub-metering for ventilation models and verification for 
shopping centres" (SINTEF) 

 

II International Energy & Environment Summit, November 18-20, 2017, Dubai: 

- “Environmental and social impacts of energy rehabilitation measures of shopping 
center” (Fraunhofer) 

 

AICAAR, February 5, 2016 - INNOVAZIONE TECNOLOGICA PER IL RISPARMIO 
ENERGETICO NEI SUPERMERCATI: 

- “Il costo energetico nella gestione dei supermercati e dei centri commerciali: 
approccio metodologico e ambiente di modellazione integrato » (EURAC) 

- « Concetti tecnologici per l’interazione refrigerazione — HVAC » (UNIUD) 
- « LED and artificial lighting for energy saving indisplay cabinets and in retail 

buildings” (Bartenbach) 
- « Recenti soluzioni tecnologiche negli impianti di refrigerazione per i supermercati » 

(EPTA) 

 

Conclusions 

 
This document proves the wealth of information disseminated by all project partners 
throughout Europe and even further.  
The list could be completed with some events still to happen or publications which links have 
gone missing, demonstrating the abilities of 23 partners to reach people all around the world 
on many different topics. 
 

 

http://www.aivc.org/resources/collection-publications/aivc-conference-proceedings
https://www.greenenergyconference.net/
http://www.aicarr.org/Pages/Convegni/CTR_2016/Programma.aspx

