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Motivation / problem

a) Evaluate the results for long-term during heating and cooling seasons;

b) Evaluate several scenarios (time of heat pump operation, variable storage 
temperature, …);

c) Determination of the key performance factors of the thermal system, namely: 
solar fraction, thermal yield, seasonal performance factor, ratio of primary 
energy from non-renewable energy sources.



Resolution

a) Development of a numerical model of the building and thermal using TRNSYS 
simulation software;

b) Experimental validation of the developed numerical model; 

c) Extrapolation of the results obtained for long-term calculations and for heating 
and cooling seasons;

d) Simulation of several scenarios (time of heat pump operation, variable storage 
temperature, …).



Model of the building

Ventilation, conduction through elements                          , internal 
thermal loads, solar loads through glazing and air infiltration.

Next step
Simulate the building with multizone TRNSYS Type 56 



Schematic of the heating model developed in TRNSYS



Schematic of the cooling model developed in TRNSYS



Heat pump model
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Preliminary results – simulated thermal performance indicators

𝑆𝑜𝑙𝑎𝑟𝐹𝑟𝑎𝑐𝑡𝑖𝑜𝑛=
𝑄𝑠𝑜𝑙𝑎𝑟

𝑄𝑠𝑜𝑙𝑎𝑟+𝑄h𝑒𝑎𝑡𝑝𝑢𝑚𝑝

=4,8%

 = 2,6

 = 4,0



Future work

a) Implementation of the building model in TRNSYS through 
Type 56;

b) Validation of the results with experimental data;

c) Update the thermal performance results;

d) Extrapolate the analysis considering other scenarios.
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