Accepted Manuscript

Off-design analysis of a Hybrid Rankine-Brayton cycle used as the power block of
a Solar Thermal Power Plant

Marta Muioz, Antonio Rovira, Consuelo Sanchez, Maria José Montes

PII:
DOI:

Reference:

To appear in:

Received Date:

Revised Date:

Accepted Date:

IEMERST

S0360-5442(17)31006-X
10.1016/j.energy.2017.06.014

EGY 11018
Energy
22 February 2017

09 May 2017

04 June 2017

Please cite this article as: Marta Mufioz, Antonio Rovira, Consuelo Sanchez, Maria José Montes,
Off-design analysis of a Hybrid Rankine-Brayton cycle used as the power block of a Solar Thermal
Power Plant, Energy (2017), doi: 10.1016/j.energy.2017.06.014

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.



Off-design analysis of a Hybrid Rankine-Brayton cycle used
as the power block of a Solar Thermal Power Plant

Marta Mufioz!®, Antonio Rovira2, Consuelo Sanchez3, Maria José Montes*

!Energy Engineer, PhD, Associate Professor. Universidad Nacional de Educacion a Distancia (UNED).
C/Juan del Rosal n°12, 28040 Madrid, Spain Phone: +34 913986469.
’Mechanical Engineer, PhD, Associate Professor. UNED.
3Energy Engineer, PhD, Associate Professor. UNED.
‘Energy Engineer, PhD, Assistant Professor. UNED.

a) Corresponding author: mmunoz@ind.uned.es

Abstract: This work presents a further step in the study of an unconventional thermodynamic cycle intended for
integration into solar thermal power plants. The design point definition of the plant must take into account the off-
design behavior in a concrete site, specifying the heat source and its maximum temperature, as well as the minimum
heat sink temperature. The plant is assumed to receive the heat from a solar field of parabolic trough collectors, with
a maximum temperature of the heat carrier of 670 K.

A particular aim of the study is to analyze any problems that may arise related to the cycle configuration during
off-design operation, guaranteeing a supercritical heating pressure, condensation of the working fluid in the heat sink
process and avoiding wet compression of the bypass fraction.

The results have verified that propane and R125 are suitable working fluids for the cycle, even under unfavorable
conditions.

An annual performance analysis has also been carried out for the particular site of Almeria (Spain), considering
thermal storage. Propane has been revealed as possibly the best option, with a moderate design point pressure ratio
(14:1) and a satisfactory performance at off-design conditions: cycle efficiency range 41.4 - 30.2 % (yearly operation).
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