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Abstract 

The Arctic communities of Canada are almost completely dependent on fossil fuels for their energy needs. 

This dependence can lead to negative environmental consequences, such as fuel spills and harmful emissions 

as well as vulnerabilities during emergency situations. Alternative energy options are required in order to have 

a sustainable future for this region. One such promising system is the building integrated photovoltaic/thermal 

collector (BIPV/T), where not only electricity is generated but valuable heat is recovered and can be used for 

all seasons of the year in the Arctic. In this study a simulation model of the BIPV/T was created using design 

weather data for Iqaluit, Canada as the input to test the electricity generation and heat recovery for different 

configurations to maximize the energy performance for the area. It was seen that the best performing month 

was April, with outlet temperature increases of approximately 18°C, and daily heat recovery and electricity 

generation over 6.2 kWh and 8.7kWh respectively. Based on these initial simulations an experimental 

prototype has been designed and fabricated to test thermal enhancements in a solar simulator laboratory. Upon 

experimental testing, improvements are to be recommend for a field prototype to be deployed in a low-Arctic 

community of Canada.  
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1. Introduction 

Canada has close to three hundred remote communities, as seen in Fig.1 (Hayne et al., 2023), that are almost 

totally dependant on fossil fuels for their electricity and heating needs. Electricity is generated in these 

locations from local microgrid diesel fired thermal power plants. In order to maximize the efficiency of the 

electricity produced all heating needs must be met from heating oil fired burners in each building.  While well 

established and fairly dependable if properly maintained, there are many negative environmental consequences 

from fossil fuel energy systems (Taillard et al., 2022).  
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Fig.:1 Canada’s Diesel Dependant Communities (Hayne et al., 2023) 

On top of CO2 emissions, fuel spills and leaks are major issues. Leaks inside buildings from poorly maintained 

heating equipment can lead to strong odors and vapors that significantly affect the indoor air quality and safety 

of the occupants  (Paquet et al., 2021).  Since heating oil is a light weight hydrocarbon it can easily be dispersed 

from the initial leakage area and spread throughout the building materials, and leak into the ground (Canadian 

Council of Ministers of the Environment, 2008), depriving soils of water and oxygen as well as vital nutrients 

(Mitter et al., 2021).  

  

  

(a) Heating oil leakage from boiler (Photo taken 

by author) 

(b) Heating oil leak from storage tank (Photo taken by Edua Jones) 

Fig. 2: Heating oil leakage 

The northern villages of Canada have several engineering challenges that must be taken into account when 

designing buildings for the region. As presented by (Baril et al., 2023) some of the main issues are the extreme 

cold climate, the remoteness of area causing long lead times for goods to be delivered, and shortage of skilled 

labor. Keeping these issues in mind on top of the need to reduce the fossil fuel usage, solar energy is seen as a 

viable option to the fossil fuel based energy systems. Several photovoltaic projects have taken place in the 

recent years to generate clean electricity, helping to avoid the extremely high electricity costs for the off-grid 

communities in the remote Arctic regions of Canada, such as the 940kW solar farm in small Arctic village of 
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Old Crow (Arctic Economic Council, 2022) and the 3.5MW solar power plant at the Diavik Mine in Canada’s 

Northwest Territories (Rio Tinto, 2024). Both projects use traditional ground mounted PV arrays and are able 

to generate approximately 25% percentage of their energy needs, however large portions of lands must be 

developed for the PV structure and access roads. Other systems take advantage of the already developed land, 

by applying the PV systems to existing buildings (BAPV), such as the 100kW façade applied PV array on the 

arena in the northern village of Kuujjuaq (Tarquti, 2024). This system helps reduce the environmental impact 

on the land and delicate ecosystem as well as minimizing electrical cable and other material needs.  Improving 

on the BAPV is the building integrated PV system (BIPV) that uses the PV system as an architectural element 

of the building serving such purposes as the rainscreen and UV barriers of the cladding or roofing materials, 

or incorporated into fenestration systems, such the BIPV roof of the Varennes Library in Quebec, Canada 

(Sigounis et al., 2023).  

A higher level of integration is the building integrated photovoltaic/thermal collector (BIPV/T) in which heat 

is actively recovered from the PV panels;   a cross section of an air-based BIPV/T system is shown in Fig.3. 

In the extreme cold regions of Canada’s north over 80% of the energy costs are for heating purposes. The usage 

of BIPV/Ts are an effective way to maximize the energy benefits for the region and are deemed suitable for 

several reasons.  This system serves multiple purposes, not only generating  electricity but also recovering 

useful heat, cooling the PV modules, increasing PV efficiency and replacing the building cladding or roofing 

materials, acting as the rain and UV barriers. BIPV/T system typically have two types of heat transfer fluids, 

either liquid based or air based (Yang & Athienitis, 2016), (Dimitrios Rounis et al., 2022). While a liquid-

based system can take advantage of the higher specific heat of the liquid to improve heat transfer, air as the 

heat transfer fluid eliminates the risk of damage from leaks that could occur when using a liquid-based system, 

reducing the maintenance requirements and improving the ease of construction. Air based systems can easily 

be integrated with a building’s heating, ventilation and air conditioning system (HVAC) as seen in the 

successful projects in Montreal, Canada, such as the BIPV/T system at Concordia University which is used to 

preheat the fresh air for classrooms (Athienitis et al., 2011),  as well as a portion of the roof at the Varennes 

Library used to pre-heat the air of an energy recovery ventilator (ERV) as well as an air to water heat pump 

(Amara et al., 2020).  

In order to reduce heat losses through the building envelope in the extreme cold climate of the Canadian Arctic 

it is important to reduce the unintentional air infiltration and exfiltration to a minimum. Fresh air must then be 

provided by the use of a heat recovery ventilator (HRV) or energy recovery ventilator (ERV). However, when 

inlet temperatures drop below -5oC to -10oC frosting of the air exchange core occurs, resulting in a stoppage 

of fresh air during system defrost (Beattie et al., 2018). Simulation studies conducted in extreme cold climates 

concluded that pre-heated fresh air using a BIPV/T was seen to be useful to prevent frosting of a heat recovery 

ventilator (HRV) (Li et al., 2021), (Baril et al., 2021) or to improve the coefficient of performance (COP) of a 

heat pump (Ma et al., 2021). The focus of this project is to maximize the energy performance of a BIPV/T 

system for demonstration house in the low Arctic communities of northern Canada, (Berquist et al., 2021),  as 

part of a greater project focused on renewable energy microgrid integration for remote off-grid cabins in 

Nunavut, Canada (CINUK, 2024).    
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Fig.3: BIPV/T system cross section 

 

2. Methodology 

The first step in the BIPV/T design was a parametric study using a thermal network model of the system similar 

to the model created by (Candanedo et al., 2011)  using local weather data. The cross-sectional thermal network 

of the BIPV/T cavity is shown in Fig. 4. By setting up an energy balance of the thermal resistive network at 

the key nodes of the PV panel, cavity air and cavity back surface, a system of equations was obtained. The 

equations were solved using an explicit finite difference control volume method with Canadian Weather Year 

for Energy Calculations (CWEC) monthly average hourly weather data  for the city of Iqaluit, Nunavut, 

Canada, 63°N. The model was calibrated and validated using experimental data from (Yang & Athienitis, 

2014).  

 

Fig. 4: BIPV/T thermal network  

Due to the low solar altitude of Iqaluit , Canada a façade integration was chosen instead of the low sloped roof 

to maximize the solar irradiance received on PV panels and to take advantage of the ground snow reflectance, 
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and to better match the energy generation with the building’s loads throughout the year. A roof integrated 

system could be advantageous if the building such as a hunting cabin is intended to be used primarily in the 

late spring and summer. Therefore, it is important to determine the intended usage and occupant schedule of 

the building and design the BIPV/T accordingly.  

𝑇𝑎𝑖𝑟 𝑜𝑢𝑡𝑙𝑒𝑡 =
𝑇𝑝𝑣+𝑇𝐵
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                                                                                                                                                        (eq.4) 

 

          𝑄𝑟𝑒𝑐 = 𝑚̇ ∗ 𝐶𝑝_𝑎𝑖𝑟 ∗ (𝑇𝑜𝑢𝑡𝑙𝑒𝑡 − 𝑇𝑂)                                                                                       (eq.5) 

          𝑃𝑒𝑙𝑒𝑐 = 𝜂𝑝𝑣 ∗ 𝛼𝑝𝑣 ∗ 𝐺 ∗ 𝐴𝑝𝑣                                                                                                  (eq.6) 

          𝑄𝑠𝑘𝑦 = 𝑒1 ∗ 𝜎 ∗ (𝑇𝑃𝑉 + 273.15)4 − (𝑇𝑠𝑘𝑦 + 273.15)
4
                                                       (eq.7) 

 

Semi-transparent photovoltaic (STPV) modules with a transparent glass between the solar cells, were selected 

to allow for a portion of the irradiance to reach the back cavity surface, reducing heat losses from the PV 

surface and increasing heat recovery. A packing factor of 0.9 is used. The PV properties are listed  in Table 1 

(Prism Solar, 2023) along with the assumed BIPV/T material properties listed in Table 2.       

 

Table 1: PV Specifications (Prism Solar, 2023) 

Model Prism Solar BI60-381BSTC 

Type Mono-crystalline 

Exterior Glass Dimensions 985 X 1696mm (1.67m2) X 6.4mm 

Module Efficiency 18.1% 

Power Temperature Coefficient -0.376%/C 

STC Temperature 25°C 

STC Power 300W 

 

 
Table 2: Parameters assumed for BIPV/T 

BIPV/T 

STPV Absorptance=0.85 

Back cavity surface absorptance= 0.9 

Packing factor of STPV=0.893 

Emissivity of Glass=0.9 

Emissivity of Insulation= 0.6 

 

3. Results 

 

The airflow through the BIPV/T is assumed to be  via a residential HRV with a range of volumetric air flow 

of 15.5L/s to 40.5L/s. Major outputs from the simulation were the BIPV/T outlet air temperature, the heat 

recovered and the electricity generation.  As shown in eq. 1, eq. 2, and Fig. 5, the peak daily outlet temperature 

for April, follows an exponential decay trend dependent on the cavity length. Since a typical single-story house 

has a usable façade height of approximately 2 m to 3m it can be seen that the outlet temperature does not 

𝑇𝑝𝑣 =
𝑇𝑜𝑈ℎ𝑜 + 𝐴𝐶𝑉 ∗ 𝛼𝑆𝑇𝑃𝑉 ∗ 𝐺 ∗ 𝐴𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 − 𝑃𝑒𝑙𝑒𝑐 − 𝑞𝑠𝑘𝑦 ∗ 𝐴𝐶𝑉 + 𝑇𝑚𝑎𝑈ℎ𝑓 + 𝑇𝐵𝑈ℎ𝑟

𝑈ℎ𝑟 + 𝑈ℎ𝑜 + 𝑈ℎ𝑓
 

𝑇𝐵 =
𝑈ℎ𝑏𝑐𝑇𝑚𝑎 + 𝑈ℎ𝑟𝑐𝑇𝑃𝑉 + 𝑈𝑖𝑛𝑠𝑇𝑂 + 𝐴𝐶𝑉 ∗ 𝛼𝐵 ∗ 𝐺 ∗ 𝜏𝑆𝑇𝑃𝑉𝐺  

𝑈ℎ𝑏𝑐 + 𝑈ℎ𝑟𝑐 + 𝑈𝑖𝑛𝑠
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approach its peak for either the high or low flow rates at these heights. The asymptote can be seen in Fig. 5 to 

occur between cavity heights of 8m to 13m, therefore, a C-shaped cavity was designed, as seen in Fig 6, which 

increases the cavity length to approximately 10m. 

 

Fig. 5: BIPV/T Peak daily outlet temperature in April vs cavity length for Iqaluit, Canada 

 

 

Fig. 6 C-Shaped BIPV/T 
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Fig.7: Solar energy conversion  for 15.5L/s and 40.5L/s  air flows  using 10m cavity length  

 

The surface solar irradiance is either reflected, converted to electricity, heat, or transmitted. The breakdown 

of the surface irradiance for the high air flow of 40.5 L/s and the low air flow of 15.5L/s is shown  in Fig.7.  

Several strategies are available to decrease heat losses to the environment, such as increasing the cavity air 

flow rate, thus recovering more of the heat.  As shown in Fig.7, as the air flow rate is increased from 15.5L/s 

to 40.5L/s, the convective and radiative losses are reduced and the heat recovered is increased. However, the 

increase of airflow rate reduces the air temperature rise through BIPV/T.  As shown in Fig.8, the highest 

daily outlet temperature increases occur in April with a temperature increase of over 18°C at the low flow 

rate of 15.5L/s, while a delta T close to 14°C at  the highest flow rate of 40.5L/s.   

 

 

Fig.8 Daily peak BIPV/T outlet air temperatures increase 

However more strategies are needed to increase the heat recovery, such as increasing the convective heat 

transfer from the back cavity surface Uhbc. As studied by (Nghana et al., 2023) it was seen that adding transverse 

ribs to the air cavity helped increase the air turbulence thus increasing the convective heat transfer from the 

cavity surfaces to the air, reducing the PV temperature, increase PV efficiency.  To study the thermal 

enhancements for a BIPV/T, an experimental prototype has been designed (shown in Fig.9), similar to the 

curtain wall BIPV/T system developed by (Rounis et al., 2021), and will be tested in a solar simulator and 

environmental chamber lab (Fig.10), with the objective to validate the simulation model for the C- shaped 

cavity as well as testing  the heat transfer enhancements such as alternative cavity back surfaces to increase 

convective heat transfer Uhbc by increasing the air turbulence from the cavity back surface. Other experimental 

objectives include testing of air flow control strategies to maximize heat recovery when applicable, and 
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improving durability of the design to withstand the harsh Arctic environment. Upon completion of these 

objectives a field prototype will be  fabricated  and shipped to a northern village for installation on a 

demonstration house for continuous field monitoring to evaluate the performance of the system throughout all 

seasons of the year.    

 

  

(a) Back Cavity Surface (b) Integrated STPV and flow path 

Fig. 9 BIPV/T Prototype 

 

   

(a) Solar simulator test 

bed 

(b) Mobile solar 

simulator lamp field 

(c) Environmental chamber experimental set up 

Fig.10: Concordia’s Solar Simulator and Environmental Chamber Lab 

 

4. Discussion 

 

The average monthly peak daily outlet temperatures can be seen in Figure 11. The peak values are seen to 

occur in July and August when the outdoor air temperatures are the highest with values over 16°C at the 

lowest flow rate. As these average peak annual values are well under the typical room set point temperature 

of 20-22°C, the pre-heated air from the BIPV/T can be assumed to be of value almost all year round without 

risk of over heating the indoor space. However for periods of time  when outlet temperature values are  

greater than 20°C are encountered then a control strategy can be implemented to increase the air flow rate, 

thus decreasing the outlet temperature and recovering additional heat while there is no need for HRV 

defrosting. Another option is the integration of the BIPV/T with an air to water heat pump, which allows for 

coupling with the building’s hydronic heating system and leads to the possibility of thermal storage. By 
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controlling the airflow rate the optimal balance between outlet temperature and heat recovery can be used to 

boost the coefficient of performance (COP) of the heat pump and facilitates thermal storge of excess heat in 

water tanks or thermal mass.  

Other unique thermal enhancement opportunities in the extreme cold Arctic climate is the addition of low-

emissivity coatings to the inside of the outer glass surface to reduce the radiative heat losses, as well as the 

possibility to add an additional glazing cover to reduce the convective wind losses. While an increase in PV 

temperature can reduce the PV efficiency and lifespan of the module, the cold outdoor temperatures reduces 

the risk of over heating and when used with airflow control the air speed can be modulated to maximize the 

balance between PV generation and heat recovery, resulting in a increased electrical and thermal efficiency.        

 

 

Fig. 11 Daily peak BIPV/T outlet temperature 

 

5. Conclusions 

An air-based BIPV/T system design project for a low-Arctic residential application has been started. From 

initial simulation modelling, the 2.4m air cavity length using the one story demonstration house needed to be 

increased to maximize the outlet air temperature, therefore an alternative C-Shaped channel design was 

chosen to increase the cavity length to 11m. The increased cavity length resulted  in outlet temperature 

increases up to 18°C in April and more than 6.2kWh of heat recovery per day and approximately 

1436kWh/year of electricity and 814kWh/year of heat. An experimental prototype has been designed and 

fabricated  to be tested in a solar simulator and environmental lab to validate the simulation model as well as 

to test heat transfer improvements, using an alternative back cavity surface material to increase turbulence 

and convective heat transfer for improved thermal efficiencies, as well as to test air flow control strategies to 

prepare for a field monitoring project in a low-Arctic community of Canada.         

6. Nomenclature 

𝛼𝑆𝑇𝑃𝑉 –Absorptance of STPV  

𝛼𝐵 –Absorptance of cavity back surface  

𝐴𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛-Surface area of PV, m2 

𝐶𝑝𝑎𝑖𝑟 -Specific heat of air, kJ/kgK 

ℎ𝑏-Cavity back convective heat transfer coefficient, 

W/(m2K) 

𝐺 – Incident irradiance, W/m2 

𝐿𝑐𝑣-Length of control volume, m 

𝑀 – Volumetric flow rate, m3/s 

𝜌𝑎𝑖𝑟 -Density of air, kg/m3 

𝑃𝑒𝑙𝑒𝑐-Electrical energy generated, W 

𝑄𝑟𝑒𝑐-Heat recovered, W/m2 

𝑇𝑚𝑎-Cavity air mass temperature, °C 

𝑇𝑂 - Outdoor Dry Bulb Temperature, °C 

𝑇𝐴𝑖𝑟 𝐼𝑛𝑙𝑒𝑡 – BIPV/T Inlet Temperature, °C 

𝑇𝐴𝑖𝑟 𝑂𝑢𝑡𝑙𝑒𝑡 – BIPV/T Outlet Temperature, °C 

𝑇𝑝𝑣-PV Module temperature, °C 

𝑈ℎ𝑓-Cavity front convective heat transfer 

coefficent, W/(m2K) 

𝑈ℎ𝑏-Cavity back convective heat transfer 

conductivity, W/(m2K) 

𝑈ℎ𝑓- Cavity front convective heat transfer 

conductivity, W/(m2K) 
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𝑄𝑠𝑘𝑦-Heat losses to sky, W/m2 

𝜏𝑆𝑇𝑃𝑉 –Transmittance of STPV  

𝑇𝐵- Cavity back surface temperature, °C 

𝑈ℎ𝑜- Exterior convective heat transfer 

conductivity, W/(m2K) 

𝑈ℎ𝑟𝑐- Cavity radiative heat transfer 

conductivity, W/(m2K) 

𝑈𝑖𝑛𝑠-Wall thermal conductivity,  W/(m2K) 

𝑊𝑐ℎ-Width of cavity, m 

7. Acknowledgments 

This project has been funded in part by CINUK and the CFREF grant “Electrifying Society: Towards 

Decarbonized Resilient Communities”.   

8. References  

 

Amara, F., Dermaridiros, V., & Athienitis, A. K. (2020). Energy Flexibility Modelling and 

Implementation for an Institutional Net-zero Energy Solar Building and Design 

Application. ACEEE Summer Study 2020 Conference on Energy Efficiency in 

Buildings. 

Arctic Economic Council. (2022). A small, isolated village in Arctic Canada becomes a 

green energy producer. In https://arcticeconomiccouncil.com/news/a-small-isolated-

village-in-arctic-canada-becomes-a-green-energy-producer/. 

Athienitis, A. K., Bambara, J., O’Neill, B., & Faille, J. (2011). A prototype 

photovoltaic/thermal system integrated with transpired collector. Solar Energy, 85(1). 

https://doi.org/10.1016/j.solener.2010.10.008 

Baril, D., Athienitis, A., & Ge, H. (2021). BIPV/T for arctic residential applications. 

Journal of Physics: Conference Series, 2069. https://doi.org/10.1088/1742-

6596/2069/1/012227 

Baril, D., Ge, H., & Athienitis, A. (2023). Simulation Study of ERV Pre-heating for Arctic 

Residential Applications. Environmental Science and Engineering. 

https://doi.org/10.1007/978-981-19-9822-5_225 

Beattie, C., Fazio, P., Zmeureanu, R., & Rao, J. (2018). Experimental study of air-to-air 

heat exchangers for use in arctic housing. Applied Thermal Engineering, 129, 1281–

1291. https://doi.org/10.1016/j.applthermaleng.2017.10.112 

Berquist, J., Banister, C., & Krys, D. (2021). Performance of an advanced heat recovery 

ventilation system in the Canadian Arctic. International Journal of Ventilation, 20(3–

4), 183–192. https://doi.org/10.1080/14733315.2020.1777009 

Canadian Council of Ministers of the Environment. (2008). CANADA-WIDE STANDARDS 

for PETROLEUM HYDROCARBONS (PHC) IN SOIL. 

Candanedo, L. M., Athienitis, A., & Park, K. W. (2011). Convective heat transfer 

coefficients in a building-integrated photovoltaic/thermal system. Journal of Solar 

Energy Engineering, Transactions of the ASME, 133(2). 

https://doi.org/10.1115/1.4003145 

CINUK. (2024). REMIROCaN. https://www.cinuk.org/projects/remirocan/ 

Dimitrios Rounis, E., Ioannidis, Z., Sigounis, A. M., Athienitis, A., & Stathopoulos, T. 

(2022). “A novel approach for the modelling of convective phenomena for building 

 
D. Baril et. al. / EuroSun 2024 / ISES Conference Proceedings (2024)



integrated photovoltaic thermal (BIPV/T) systems.” Solar Energy, 232, 328–343. 

https://doi.org/10.1016/j.solener.2021.12.058 

Hayne, H., Carsen Banister, P., & Martinussen, N. (2023). Renewables for 

Decarbonization and Resiliency of Remote and Arctic Communities in Canada: 

Policy and Economics Review. ASHRAE and Scanvac HVAC Cold Climate 

Conference. 

Li, J., Zmeureanu, R., & Ge, H. (2021). Simulation of energy impact of an energy recovery 

ventilator in Northern housing. E3S Web of Conferences, 246. 

https://doi.org/10.1051/e3sconf/202124610005 

Ma, L., Ge, H., Wang, L., & Wang, L. (2021). Optimization of passive solar design and 

integration of building integrated photovoltaic/thermal (BIPV/T) system in northern 

housing. Building Simulation, 14(5), 1467–1486. https://doi.org/10.1007/s12273-021-

0763-1 

Mitter, E. K., Germida, J. J., & de Freitas, J. R. (2021). Impact of diesel and biodiesel 

contamination on soil microbial community activity and structure. Scientific Reports, 

11(1). https://doi.org/10.1038/s41598-021-89637-y 

Nghana, B., Tariku, F., & Bitsuamlak, G. (2023). Numerical Study of the Impact of 

Transverse Ribs on the Energy Potential of Air-Based BIPV/T Envelope Systems. 

Energies, 16(14). https://doi.org/10.3390/en16145266 

Paquet, A., Cloutier, G., & Blais, M. (2021). Renewable energy as a catalyst for equity? 

Integrating inuit interests with nunavik energy planning. Urban Planning, 6(4), 338–

350. https://doi.org/10.17645/up.v6i4.4453 

Prism Solar. (2023). 60-CELL BIFACIAL SERIES BN60-305. www.prismsolar.com 

Rio Tinto. (2024, July 2). Rio Tinto completes construction of its solar power plant at 

Diavik Diamond Mine. Rio Tinto completes construction of its solar power plant at 

Diavik Diamond Mine 

Rounis, E. D., Athienitis, A. K., & Stathopoulos, T. (2021). BIPV/T curtain wall systems: 

Design, development and testing. Journal of Building Engineering, 42. 

https://doi.org/10.1016/j.jobe.2021.103019 

Sigounis, A. M., Vallianos, C., & Athienitis, A. (2023). Model predictive control of air-

based building integrated PV/T systems for optimal HVAC integration. Renewable 

Energy, 212. https://doi.org/10.1016/j.renene.2023.05.059 

Taillard, V., Martel, R., Pasquier, L. C., Blais, J. F., Gilbert, V., & Mercier, G. (2022). 

Diesel spills under stilted buildings in Canadian Arctic villages: what is the best 

remediation method? Polar Research, 41. https://doi.org/10.33265/polar.v41.7724 

Tarquti. (2024). Tarquti - Tarquti. https://tarquti.ca/communities/kuujjuaq/ 

Yang, T., & Athienitis, A. K. (2014). A study of design options for a building integrated 

photovoltaic/thermal (BIPV/T) system with glazed air collector and multiple inlets. 

Solar Energy, 104, 82–92. https://doi.org/10.1016/j.solener.2014.01.049 

Yang, T., & Athienitis, A. K. (2016). A review of research and developments of building-

integrated photovoltaic/thermal (BIPV/T) systems. In Renewable and Sustainable 

Energy Reviews (Vol. 66, pp. 886–912). Elsevier Ltd. 

https://doi.org/10.1016/j.rser.2016.07.011 

  
 

 
D. Baril et. al. / EuroSun 2024 / ISES Conference Proceedings (2024)


