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Supervisors
Context and objectives

Thermocline technology is a promising solution to decrease cost of thermal energy storage in concentrating solar
power (CSP) plants. It consists in the use of one single tank instead of the conventional two-tank technology.
Thermocline behavior has been thoroughly been studied in the past years and its behavior is considered
well-known. However no study treated of thermocline tanks integrated in CSP plants. Thus, the impact of the
varying outlet temperature of the thermocline storage has not been assessed yet. This work aims to fill this lack of
knowledge by studying a mini parabolic trough power plant with a thermocline tank as storage (see photos
below).
Approach
This work can be divided in three parts:




The study of the compatibility between the heat transfer fluid of the plant (synthetic oil) and various
potential filler materials (cofalit, coal fly ash bricks, alumina) of the storage tank;
The performance study of each component of the power plant (Solar field, Storage tank and power
block) (experimental and numerical);
The study of the whole power plant, with a focus on the impact of the varying fluid temperature at the
outlet of the thermocline (experimental and numerical).
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Main results





The oil thermal aging is accelerated by the presence of solid materials. However, the oil properties are
still acceptable for heat transfer fluid application after 500 hours of accelerated tests at 330°C.
The thermocline model was in good accordance with experimental results from 4 different tanks. The
parabolic trough model showed good capability of predicting the dynamic behavior of the receivers.
The consequences of the thermocline varying outlet temperature can be predicted, and appropriate
control strategies can enhance the whole system performances
With a proper sizing and an appropriate control strategy, thermocline technology induces very low
decrease of the solar power plant performance in comparison to the conventional two tank technology
(maximum 3-4% of electrical power production difference).
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