Accepted Manuscript EEEE

Renewable Energy

AN INTERNATIONAL JOURNAL

Thermal analysis of a finned receiver for a central tower solar system

A. Pifa-Ortiz, J.F. Hinojosa, R.A. Pérez-Enciso, V.M. Maytorena, R.A. Calleja, C.
A. Estrada

PII: S0960-1481(18)30920-0

DOI: 10.1016/j.renene.2018.07.123
Reference: RENE 10397

To appear in: Renewable Energy

Received Date: 29 August 2017

Accepted Date: 26 July 2018

Please cite this article as: A. Pina-Ortiz, J.F. Hinojosa, R.A. Pérez-Enciso, V.M. Maytorena, R.A.
Calleja, C.A. Estrada, Thermal analysis of a finned receiver for a central tower solar system,
Renewable Energy (2018), doi: 10.1016/j.renene.2018.07.123

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.



10
11

12

13

14

15

16

17

18

19

20

21

22

23

24

THERMAL ANALYSIS OF A FINNED RECEIVER FOR A CENTRAL

TOWER SOLAR SYSTEM

A. Pifia-Ortiz?, J.F. Hinojosa® ), R.A. Pérez-Enciso?, V.M. Maytorena?,

R.A. Calleja?, C.A. Estrada®

“Departamento de Ingenieria Quimica y Metalurgia, Universidad de Sonora. Blvd. Luis Encinas y Rosales,
s/n, Col. Centro, Hermosillo, 83000, Sonora, México, +52(662)2592106, P<I: fhinojosa@iq.uson.mx.
bDepartamento de Ingenieria Industrial y de Sistemas, Universidad de Sonora. Blvd. Luis Encinas y Rosales,
s/n, Col. Centro, Hermosillo, 83000, Sonora, México, +52(662)2592100.

¢Instituto de Energias Renovables, UNAM, AP 34, Temixco, 62580, Morelos, México. Tel. +52(55)56229744.

Abstract

In this study, a thermal analysis of a finned receiver prototype for a thermosolar tower system
is presented. The experimental system consists of parallelepiped aluminum enclosure of 1.2
m high, 1.23 m wide and 0.1 m depth. At the interior, 1232 cylindrical fins with a diameter
0f'0.0095 m (3/8”) and 0.09 m length increases the heat transfer area up to 225%. The vertical
wall receives the incoming solar concentrated radiation from a group of heliostats whilst at
the interior a constant flow of water removes the absorbed energy. Experimental temperature
profiles were obtained at different heights and depths and a comparison was made with
numerical results obtained with the use of commercial CFD software. It was found that the
maximum thermal efficiency of the receiver was 94.4 %, decreasing as the radiative flux

increases.
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