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case. Early in the morning, the receiver outlet temperature started increasing (Figure 13a) 
following the increase in the DNI (Figure 12). However, the increase in the outlet temper-
ature showed a delay for the case of the LFC compared to the PTC due to the difference 
in their optical performance as the PTC, in spite of the LFC, was not influenced by the 
transversal effects early in the morning when the incidence angle was higher (see Figure 
5). This upsurge in the temperature was sharper for the evacuated tubes thanks to the 
lower heat loss compared to the non-evacuated ones (Figure 13c). In addition, the higher 
heat loss from the non-evacuated tubes led to the lower thermal efficiency during the day-
time compared to the evacuated ones (Figure 13d). Once the HTF outlet temperature 
reached the desired value (500 °C), the mass flow rate started increasing from the mini-
mum value, continuously regulated based on the DNI value (Figure 13b). The minimum 
required mass flow rate was higher for the non-evacuated tubes due to their higher heat 
loss (Figure 13c), leading to a greater temperature drop along the receiver tube during the 
night. 

 
Figure 12. Meteorological data including the DNI, wind speed and ambient temperature for the 
reference location (Karas, Namibia) and the reference day (13 November). 
Figure 12. Meteorological data including the DNI, wind speed and ambient temperature for the
reference location (Karas, Namibia) and the reference day (13 November).

Figure 13. Thermal performance of the different configurations considering the reference day
(13 November) in terms of the (a) receiver outlet temperature, (b) mass flow rate, (c) mean heat
loss and (d) thermal efficiency.


