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Background

• ILVO pig farm
• Farrow to finish pig farm

• 105 sows, 600 piglets, 750 fattening pigs
• 60 kW gas boiler with 220 MWh per year consumption
• Heat cannon using 920 liter fuel oil per year

• RES4LIVE project
• Smart energy and ventilation control
• PVT collectors
• Two modular heat pumps
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Renewable energy sources installed at the pig farm
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Monitoring & performance evaluation hybrid solar system
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𝑄!" = 𝑚̇ ρ 𝑐# ∆ 𝑇

Heat transfer fluid (HTF) = 35 % glycol + 65 % water mixture

𝑄!" = 𝐻𝑒𝑎𝑡 𝑔𝑎𝑖𝑛 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑃𝑉𝑇 [𝑊]

𝑚̇ = 𝑚𝑎𝑠𝑠 𝑓𝑙𝑜𝑤 𝑟𝑎𝑡𝑒 (1 𝑜𝑟 2)
𝑘𝑔
𝑠

𝜌 = 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 𝐻𝑇𝐹
𝑘𝑔
𝑚#

𝑐$ = 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 ℎ𝑒𝑎𝑡 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝐻𝑇𝐹
𝐽

𝑘𝑔𝐾
∆𝑇 = 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 [𝐾]

∆ 𝑇%=
𝑇𝑆1 + 𝑇𝑆8

2
− 𝑇𝑆4

∆ 𝑇&= 𝑇𝑆5 − 𝑇𝑆6



Daily solar irradiance July 2023 – March 
2024
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October 2023 Qpvt vs Qstored
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Daily Monthly average



Renewable energy generated by the PVTs

27/9/24 9



Daily average thermal and electrical energy 
generated with respect to the solar isolation
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Month
Daily average 

Thermal energy 
generated [kWh] (%)

Daily average 
Electrical energy 

generated [kWh] (%)

Daily average 
Insolation 

[kWh] 100 %
October 6.4 (7) 10.1 (11) 88.4

November 2.4 (7) 5.6 (17) 33

December 0.0 (0) 2.1 (12) 18
January 4.1 (12) 5.4 (15) 35

February 5.5 (11) 7.4 (15) 50
March 16.6 (16) 15 (15) 103



Conclusion

• Electrical performance and thermal performance
• System improvement on heat generated and stored
• Next
• Seasonal performance analysis
• Integrated thermodynamic performance analysis
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PVT panels at ILVO
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PVT panels at ILVO
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