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1. Introduction 

Solar Heat for Industrial Processes (SHIP) is probably the application of concentrating solar 
technology with the largest growth potential. Indeed, the industrial sector contributes 20% of 
greenhouse gas emissions [1] while concentrating solar thermal energy generates a greater 
heat per field square meter than PV panels. An important share of thermal demand in the 
industrial sector is the range from 150 ºC to 300 ºC, which can be achieved by simple 
concentrators that can reduce costs.  

H2020 project ASTEP (GA 884411) is developing two small solar concentrators (for low and 
high latitudes, respectively) and a phase change material storage system, which will be 
installed in two industrial sites: one in Corinth, Greece, and the other in Iasi, Romania. During 
the first phase of the project, the solar collectors have been designed, constructed and 
commissioned on the premises of Universidad Politécnica de Madrid. Here, they will undergo 
testing to validate the technology. Solar collectors will subsequently be dismantled, and 
transported to the end-user, where they will be reassembled and tested in relevant conditions, 
in the local environments for which they were specifically designed. 

The present work presents the commissioning process of the solar collectors and the start-up 
process, including the first experimental results. It also evaluates the main strengths and 
weaknesses of the technology for a future improvement of the designs. 

2. SunDial technology 

The SunDial collector is a patented technology co-owned by UPM and UNED, protected by 
four patents. It consists of one or more linear Fresnel collectors installed on a rotary platform 
so that the sun always remains in the same position for the Fresnel collector [2]. There are two 
alternative designs to this technology: 

• Low-latitude SunDial: the platform rotates so that the sun is always within the 
longitudinal plane of the Fresnel collectors. Therefore, the mirrors are always in a 
consistent position, and the only tracking system is the rotation of the platform. The 
optimized design consists of 2 parallel Fresnel fields, each comprising four mirror-rows, 
with a total reflecting surface of 47.5 m2. The solar fields are tilted longitudinally 10º to 
reduce cosine and end-losses.  

• High-latitude SunDial: the sun is always set in the plane perpendicular to the 
longitudinal axis. Therefore, end-losses are eliminated, and cosine losses are 
minimized. This system requires a tracking system for the mirrors in addition to the 
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platform rotation, so it is more expensive. The design includes two parallel Fresnel 
fields, each containing three mirror-rows with a total reflecting surface of 44.0 m2.  

3. Experimental setup  

The experimental setup installed in Madrid includes a unique balance of plant (BOP) for both 
collectors, where only one collector can be used at a time. This BOP has two coolers, one 
which emulates the storage system in charge mode and the other to emulate the industrial 
heat demand. A by-pass and a recirculation pump allow the control of the temperature and 
mass flow at the demand inlet [3].  

The installation of the collectors and the experimental field has faced some negative 
circumstances, including flooding incidents. However, at the time when the abstract is 
submitted, both collectors and the balance of plant are completely commissioned, and the 
hydrostatic test has been carried out. Most of the piping insulation has been installed, with only 
a few electrical connections remaining. Therefore, experimentation is planned for June and 
July, so that the decommissioning and packaging of the collectors are finished in the first weeks 
of September to be sent to the end-users. 

   

Fig. 1: Low-latitude SunDial (left), high-latitude SunDial (center) and balance of plant (right) 

The construction of the collectors has proved that these designs can potentially reduce 
installation costs compared to parabolic troughs. However, some drawbacks are to be solved: 
firstly, there is a need to increase the size of each module, as heat losses are relatively very 
high for the solar input of one collector (around 25 kWt). Secondly, the design of the piping 
passage through the central support should be improved to facilitate installation and reduce 
heat losses.  
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