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Abstract 
The thesis focuses on the efficiency of the space heating system. In particular, the efficiency factors 
measure the efficiency of thermal zone. The efficiency factors measures how the energy is used in a 
space heating. Efficiency factors relatively close to one mean that the energy is used ``efficiently'', 
by contrast, efficiency factors close to the zero mean that the majority of the energy is lost to the 
outdoor environment. This method for the appraisal of space heating performance reads as if it is 
apparently simple and intuitive. In reality, the efficiency factor method has several pitfalls. 
The thesis provides tools, insights and remarks on how to apply the efficiency factor method to 
space heating systems equipped with hydronic panel radiator and floor heating respectively. Models 
of the latter heaters together with the multilayer wall were developed and validated to understand 
the reliability of their predictions. The hypothesis is that the heat stored in the building thermal 
mass and heaters plays a role in defining the building thermal performance and as a result in the 
appraisal of the efficiency factors. The validation is based on the sensitivity bands of the models' 
predictions. The heaters were tested in in a thermostatic booth simulator. Benefits and drawbacks of 
each model were highlighted to increase awareness of their use in the engineering fields. The results 
showed how the models accounting for the heat stored performed the charging phase. In addition, 
results of how the multilayer wall delayed and damped down the heat wave coming from the 
outdoor environment were presented with the appraisal of the decrement factor and time delay of 
the indoor temperature. The results of the efficiency factors analysis reveal how the weather affects 
the efficiency of each locality situated in cold climates. Lastly how different control strategies impact 
on the efficiency factors of space heating and its distribution system. To conclude, this study 
highlights the paradoxes around the efficiency factor method. The thesis proposes how such factors 
have to be interpreted by researchers and scientists tackling the lack of information around this 
topic. 
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