
Accepted Manuscript

Graphite/diamond ethylene glycol-nanofluids for solar energy applications

E. Sani, N. Papi, L. Mercatelli, G. Żyła

PII: S0960-1481(18)30389-6

DOI: 10.1016/j.renene.2018.03.078

Reference: RENE 9947

To appear in: Renewable Energy

Received Date: 22 November 2017

Revised Date: 5 March 2018

Accepted Date: 28 March 2018

Please cite this article as: Sani E, Papi N, Mercatelli L, Żyła G, Graphite/diamond ethylene glycol-
nanofluids for solar energy applications, Renewable Energy (2018), doi: 10.1016/j.renene.2018.03.078.

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.

https://doi.org/10.1016/j.renene.2018.03.078


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Graphite/diamond ethylene glycol-nanofluids  1 

for solar energy applications  2 

E. Sani1*, N. Papi1, L. Mercatelli 1, G. Żyła2  
3 

1CNR-INO National Institute of Optics, Largo E. Fermi, 6, I-50125 Firenze, Italy 4 
2 Department of Physics and Medical Engineering, Rzeszow University of Technology,  5 

35-905 Rzeszow, Poland 6 
*Corresponding author: elisa.sani@ino.it 7 

 8 

Abstract 9 

The rapid development of thermodynamic solar systems requires increasingly efficient 10 

absorption materials. This work reports on the investigation of light-intensity dependent 11 

optical properties of graphite/nanodiamond suspensions in ethylene glycol, in the 12 

perspective to evaluate their potential for direct absorption solar collectors and solar 13 

vapor generation. The study was carried out two sample types, differing in the ash content 14 

(0.3% and 5.9% wt in the powder), and at three concentrations each (0.0025%, 0.0050%, 15 

0.0100% wt in the fluid). A high sunlight extinction was found, with full absorption in 15 16 

mm and 30 mm path lengths for the 0.0100% and 0.0050% wt concentrations, 17 

respectively. This makes investigated nanofluids appealing as volumetric direct solar 18 

absorbers in solar collectors. Moreover, by characterizing optical properties at high 19 

incident intensities, we proved the creation of vapor bubbles in the base fluid via optical 20 

limiting effects active at least from ultraviolet to near infrared wavelengths. This result 21 

propose graphite/nanodiamond-based suspensions for sunlight-induced vapor generation 22 

application as well.  23 

 24 

 25 

Keywords: Carbon, graphite, nanodiamond, nanofluids, optical properties, solar energy, 26 

optical limiting. 27 

 28 

 29 

Introduction 30 

Conventional solar collectors operating at low-mid temperatures consist of a sunlight 31 

absorbing coating deposed on a solid surface which exchanges heat with a working fluid. 32 

Energy losses due to thermal re-radiation by the heated absorber are typically reduced by 33 

a vacuum insulation of the absorbing surface. This scheme can be significantly simplified 34 

by the use of a dark fluid working both as volumetric light absorber and heat exchanger. 35 

In 1975 was launched the first idea of a direct-absorption solar collector (DASC) using a 36 

black liquid [1]. However, the India ink-based fluid investigated in that work was not 37 
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