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Abstract 

 

This paper describes the various developments and performance of coating for absorber tube. Initially, an analysis of the 

environmental problems related to the use of conventional sources of energy is presented and the benefits offered by renewable 

energy systems are outlined. Coatings are mainly used in concentrating solar systems to improve the performances of both 

reflectors and absorbers in terms of costs, efficiency, durability and maintenance. There are different type of coating are used for 

different operating conditions, material combination and applications. The main aim of these review is to look at the stability of 

some of the main coating that are used or currently under investigation to identify the reason of variations and scope of performance. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

The present worldwide trend is towards finding alternative energy sources. Blooming difficulties in securing fossil fuels is their 

rising costs together with their serious environmental impact. Hence it is important to find alternatives. Further world demand for 

energy projected is more than double by 2050 and to more than triple by the end of the century. Steady improvements in existing 

energy networks will not be adequate to supply this demand in a sustainable way. Finding sufficient supplies of clean energy for 

the future is one of society’s most daunting challenges. More energy from sunlight strikes the Earth in one hour (4.3 × 1020 J) than 

all the energy consumed on the planet in a year (4.1 × 1020 J). 

The solar energy is an important part of the renewable energies. Their abundance and low cost are two great strategic advantages, 

this signifies it an excellent energy alternative for developed and developing countries. Since 1970 the research has been oriented 

to find ways to take advantage of the energy in a more efficient manner. Concentrating and using the sun's rays to power processes 

such as the generation of electricity, water purification, cooking, manufacturing, drying and heating could be one of the most 

effective ways of providing mankind with safe, sustainable and secure energy.  There is a big gap between our present use of solar 

energy and its enormous undeveloped potential defines a grand challenge in energy research. Sunlight is a compelling solution to 

our need for clean, abundant sources of energy in the future. It is readily available, secure from geopolitical tension, and poses no 

threat to our environment through pollution or to our climate through greenhouse gases. 

Yu Yao et.al In this paper, he presented a Ni seed layer deposition process which has the potential to be adapted for the 

fabrication of Si solar cells with either shallow junctions or selective emitters. The method has the advantage of plating a thin (~ 

300 nm), continuous and uniform Ni layer. Very low resistance Ni silicide can form after sintering these layers as evidenced by 

the low series resistance of the fabricated cells, enabling cells with lightly-doped homogeneous emitter and Al-alloyed back surface 

contact to be fabricated with an efficiency exceeding 18.5%. For LDSE cells, an efficiency of 19.2% was obtained. 

Further research will focus on understanding the value of thin Ni seed layers in the formation of low contact resistance silicides 

and improved adhesion. Excellent metal-silicon adhesion has been observed for the cells metallised in this study, however further 

work is required to quantify both the contact resistance and adhesion of the formed Ni/Cu contacts. 

M.A. Estrella-Gutiérrez says that Selective coatings for solar-to-thermal energy conversion based on bright and black nickel 

have been electrodeposited from nickel sulfate and nickel chloride baths, respectively. The morphology of the porous black nickel 

film electrodeposited onto a bright, metallic nickel film corresponds to nanoflakes and is independent of the deposition time. When 

black nickel is deposited directly on to the copper substrate, the morphology changes into a more nanoparticulate film. XRD shows 

that the black nickel absorber coating is amorphous, however, XPS spectra reveal the presence of nickel in different oxidation 

states, including Ni0, Ni2+ and Ni3+. These results are corroborated by Raman spectroscopy. Reflectance measurements in the 

visible and near infrared regions show high solar absorptance and low thermal emittance values for the selective coatings, both for 

those consisting of bright/black nickel and coatings of black nickel directly on copper. Heating curves show that coatings of black 

nickel directly on copper, without the metallic nickel interlayer, have a somewhat better performance than coatings with bright/ 

black nickel, in agreement with the higher absorptance of these films. The thermal stability of the selective coatings has been 

evaluated by applying a 12 h thermal treatment at 200 _C in air. The black nickel selective coatings on copper were found to be 
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unstable under the thermal treatment, resulting in partial peeling off of the black nickel film and overall deterioration of the optical 

properties. In the presence of the bright, metallic nickel interlayer, the selective coatings are stable upon heat treatment; hence, the 

bright/black nickel selective coating is the preferred option for solar collector applications. We illustrate the scalability of the 

electrodeposition processes by successfully covering a 1.5 m long copper tube of 1 inch diameter with a black nickel _ bright nickel 

selective coating. 

G. Kumaresan This study focused on heat transfer enhancement techniques adopted in the receiver portion of a solar PTC. He 

concluded that, 

 The major reasons for heat loss in the parabolic trough receiver are found to be improper maintenance of vacuum between the 

glass envelope and the receiver tube, end loss in the receiver tube, degradation of coating at high temperature, temperature 

distribution in the receiver tube, hydrogen accumulation and permeation in the receiver tube and breakage of seals at the ends 

of the receiver tube respectively. 

 The heat transfer augmentation in the parabolic trough receiver can be carried out by inserting turbulators. In this study the 

dimple and wall detached twisted tape turbulaors have high heat transfer performance when compared to other turbulators. 

With the use of turbulators though; there is an increase in heat transfer, there exists also a penalty of increasing pressure drop 

inside the receiver. This leads to increased pumping power requires a re-optimization in the system. There are many numerical 

studies but there is a need for experimental study also for selecting appropriate heat transfer augmentation technique using 

turbulators in a specific solar PTC. 

 The use of nanofluids as HTF in solar PTC offers the advantage of basic improvement in the absorption of solar intensity and 

simultaneously increases of the heat transfer in the receiver tube. CuO/ water and Cu/therminol VP-1 nanofluids have better 

heat transfer enhancement than other nanofluids. The disadvantage is that nanofluids are an expensive option to be used in a 

process as they add to the investment cost. Thus the concentration ratio of the nanoparticle in the HTF should be optimized 

for effective heat transfer enhancement in the receiver of the PTC. 

 The application of selective coating on the receiver tube of the solar PTC implies high solar absorbance and low thermal 

emittance. In this review carried out the black chrome coating has high absorbance when compared to other selective coatings. 

Further study is needed to analyse the degrading mechanisms of the coating to evaluate its life at higher temperatures. 

Z.Ghasempour, S.M. Rozati, the black nickel coatings with high absorption coefficient are suitable for solar applications. The 

coatings are very adhesive and have good thermal stability, with high absorption coefficient. SEM images show the relationship 

between absorption spectra with fine diameter of spherical particles, so that the layer of black nickel deposited on brass substrate 

without bright nickel coating have very small spherical particles and consequently optical properties of selected increases. 

Conversely, with the presence of bright nickel layer the particle size increases and absorption spectrum decreases. The highest 

absorption is for layer deposited on brass without bright nickel and low absorption spectrum associated with the nickel coating on 

steel with bright nickel middle layer. EDAX analysis indicates presence of nickel on formed films. X-ray diffraction analyses show 

that electrodeposited films have polycrystalline structure and black nickel films were mainly consisting of metallic nickel. This 

result is matched with result of EDAX analysis. The presence of bright nickel middle layer cues the growth of nickel structure in 

orientation of (111), (200) and (220). 

L.Salgado Conrado The goal of this report is to present an up-to-date review of the thermal mathematical models for the 

receiver/collector, simulation and numerical methods, and experimental set-ups. It was observed that there are still opportunities 

for researchers to improve the thermal modelling. We can assume that these opportunities are based on combining the thermal 

models that have been reported in the literature. However, the combination of all of the thermal models would imply complex 

solutions. Moreover, we observed that a limited number of software have been used to analyse the thermodynamic performance of 

a PTC collector, which indicates that the numerical methods and simulations proposed in future studies should not require large 

computation requirements, because the key for an intelligent optimisation is to obtain a solution within tactically-relevant time 

lines (hours) rather than weeks/months. Furthermore, we determined that certain references available in the literature have 

experimental set-ups but do not describe a methodology for measuring the thermal performance of a PTC collector. In a few cases, 

it is difficult to compare the thermal efficiency of one study with that of another. Lastly, we found it useful to consider a cost 

analysis. The cost management in the Parabolic Trough Solar Concentrators is a powerful tool to substantially optimize the design, 

development and implementation of these systems. Two key elements were found: (1) the planning and future projection of solar 

collectors on the market, i.e., the application of methodologies that allow these systems to enter the market; and (2) the assessment 

and cost management in the de- sign, construction and operation of these solar collectors. There- fore, all of these studies will play 

an important role in future research. 

Chandrashekara et.al. The low-cost solar coating of exfoliated graphite on absorber assisted with heat transfer fluid has been 

tested by coupling with Scheffler type of solar concentrator for desalination. Along with that various thermal storage mediums are 

also investigated and it is experimentally found that thermal storage efficiency of the common salt is only upto 35% and HTF is 

upto 60.46%. Which clearly indicates that the utilisation of HTF is much more significant to improve the absorption of heat from 

the absorber. The EG coating used in this work increases the performance of desalination upto 40%, when compared with the case 

of without EG coating where the efficiency goes upto 31%. Thus an enhanced productivity of 1091 ml of fresh water is produced 

with the EG coating. Based on the results obtained, it is concluded that the adoption of EG coating is much more beneficial to 

enhance the performance of desalination process. 
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Sahoo S. S. et al.  have in their research work address the hydrothermal modeling and analysis in the absorber tube of a Linear 

Fresnel Reflector (LFR) solar thermal system. Along with single phase flow analysis, two phase slip flow model to study heat 

transfer and flow characteristics of water-steam. The developed model can be considered as an effective tool for absorber tube 

design and can be used to choose appropriate pressure and mass flux under designed conditions. For the performance analysis, the 

net heat flux was considered variable in nature in case of single phase region and constant in two phase region. At the end of 

analysis, the pressure drops were found to be significantly higher in two phase region as compared to single phase region.  It was 

seen that the two-phase pressure drop increases significantly with mass quality in the range of x > 0.3. At constant quality, pressure 

drop increases as DNI decreases and mass flux increase. 

Bartelme L. et al. have reported the characteristic of absorber tubes of parabolic trough receivers at the operation temperatures 

above 350 °C. During the measurements, influence of the temperature on the directional spectral emittance could not be found. 

Due to the rising spectral emittance towards shorter wavelength the spectral integrated quantity, directional total emittance becomes 

larger with an increasing temperature due to the shift of the planck curve. 

II. CONCLUSION 

Based on the review of the literature, it has been concluded that the research is done for the improvement of the thermal efficiency 

of solar parabolic through collector in recent years. A number of studies have been carried out in order to investigate the effect of 

changes in absorber coating material, such as black chrome black nickel etc., that helpful for the improvement of the thermal 

efficiency of the solar flat plate collector. Black chrome having maximum absorptivity that is 0.93, the information presented here 

will be valuable for new research in this area. 
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