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Abstract - The objective of this research is to investigate the 

performance analysis of evacuated heat pipe collector with 

Nano composite. Solar collector includes absorber unit in 

order to transfer the heat energy to a working fluid. In this 

research it was intended to evaluate performance considering 

with   Nano composite.  The Challenge in the production of 

future generation evacuated tube solar collector (ETSC) 

technology is the control and management of operating 

temperature and heat generation. An essential aspect of 

EVTC design and application is the heat produced by the 

evacuated tube solar collector. Losses are present in design of 

solar system but must be reduced into a heat recovery system. 

From the past research, Authors have analysed the 

performance with numerous trials. The result shows that 

evacuated tube heat pipe collector with Nano composites give 

the better result than heat pipe collector without Nano 

composites. The heat transfer coefficient increases with higher 

mass flow rate hence use of Nano fluid give more efficiency. 
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INTRODUCTION 

 

It is important to utilize the energy with low cost and more 

efficiency. India is running large renewable capacity 

expansion program in the world. The power generation in 

India depends on coal and oil mainly and that increases 

carbon di oxide emission to the environment. Solar energy 

has a capacity to save heat. The problem came in the 

engineering design of equipment for solar energy use is the 

low flux density that requires more area to collect solar 

energy for more utilization. It is partly true an 

economically feasible, eco-friendly energy source and can 

be used in a variety of heat applications like heating of air 

or water, removal of moisture of crops, heating of food, 

cooling and many more. In India 31 % population lives in 

urban area and they have more demand than rural area. 

Evacuated tube collector is a heat exchanger, transfers the 

heat energy of the sunrays to heat to a heat transfer fluid. In 

chemical process heat energy transfers from one process to 

another process. These processes provide a source for 

energy recovery and process fluid heating/cooling. The 

improvement of heating or cooling in an industrial process 

may saves energy, reduce process time, raise thermal rating 

and increase the working life of equipment. Some 

processes are even affected qualitatively by the action of 

enhanced heat transfer. The development of high 

performance thermal systems for heat transfer 

enhancement has become popular nowadays. Thus the 

advent of high heat flow processes has created significant 

demand for new technologies to enhance heat transfer. 

Heat transfer efficiency can also be improved by increasing 

the thermal conductivity of the working fluid 

 

MATERIALS AND METHODS 

 

The Challenge in the production of future generation 

EVTC technology is the control and management of 

operating temperature and heat generation. An essential 

aspect of EVTC design and application is the heat 

produced by the evacuated tube solar collector. Difficulties 

in filling ratio and concentration level of Nano fluids to 

increase the stability. Copper oxide Nanoparticles are used 

in this study with purity 99.9 % and average particle size of 

50 nm. The copper oxide nanoparticle Dispersion ratio 

used is 0.1%, 0.2%, 0.5%, 1%, 2%, 3%. 

 

 
TABLE I 

Equipment's details 

Sl. 

No. 
Equipment’s 

Particular Qty  

1 Evacuated Tubes 30  

2 Copper Tubes  4  

3 Heat Pipe 4  

4 Header for Heat Pipe 1  

5 Inlet Outlet Pipe 1  

6 Water Recirculating Pump 1  

  

 

EXPERIMENTAL SETUP 

Experimental system consists of Heat Pipe with Copper 

oxide mixed with DI Water to absorb solar energy and that 

solar energy transferred to Recirculating water and 

converts in Thermal Energy and completes the cycle. The 

mass flow rate at inlet of Header is controlled by Rota 

meter. Inlet and outlet Temperature measured by 

Thermocouples. 

 

 



 

 

A.

 Figures 01 Experimental Setup 

 

 

RESULT AND DISCUSSION  

The Ansys Fluent software is used to calculate the outlet 

temperature. 
    

 
 

Figure. 2 Inner wall Temperature contour (Copper Tube) 

 

The design of high performance thermal systems for 

heat transfer improvement has become popular in 

present days. A number of works has been performed 

to gain an understanding of the heat transfer 

performance for their practical application to heat 

transfer enhancement. Thus the improvement of high 

heat flow processes has created more demand for new 

technologies to increase heat transfer. There are many 

methods to improve the heat transfer efficiency. 

Some methods are utilization of extended surfaces, 

application of vibration to the heat transfer surfaces, 

and usage of micro channels. The efficiency can also 

be improved by increasing the thermal conductivity 

of the working materials. 
 

 

 

 

CONCLUSION 

 

Nano fluids are proposed and developed over the past 

decade for heat transfer applications. Thermo physical 

properties of the Nano fluids are quite essential to 

predict their heat transfer behavior. It is necessary to 

control for the industrial and energy saving in 

chemical processes. There is great industrial interest 

in Nano fluids. Nanoparticles have more potential to 

increase the thermal transport properties compared to 

conventional particles fluids of small size particles. In 

the last decade, Nano fluids have gained significant 

attention due to its enhanced thermal properties 

 
 

ACKNOWLEDGMENT 
 

My sincere thanks go to my supervisor Dr. P.J. Bansod 

who provided me valuable guidance and constant support 

for this research work. 

 

REFERENCES 
[1] Baquer A. Alhabeeb, Thualfaquir J. Kadhim, Hasan T. Hashim, 

`Enhancement of the Thermal Efficiency of the Evacuated Tubes 
solar Water Heater by Adding a Reflector`, International Energy 

Journal 20(2020)57-66.  

[2] B kiran naik, P Muthukumar, `Performance assessment of  
evacuated U-tube solar collector-a numerical study`, Indian 

Academy of Sciences, (2019) 44-23  

[3] Dineh Mevada, Hitesh Panchal, Hagar Alm , `Application of 
evacuated tubes collector to harness the solar energy`, International 

Journal of Ambient Energy, (2019) ISSN 0143- 0750 

[4] Adel A. Ghoneim ` Performance optimization of evacuated tube 
collector for solar cooling of a house in hot climate`, International 

Journal of Sustainable Energy, (2016) ISSN 1478-6451 

[5] Sakthivel  M, Rajanikanth Reddy` Analytical Investigation of solar 
eater heating  using heat pipe with evacuated tubes`, International 

Journal of innovative and exploring engineering-2278-3075,Vool-8 
Issue-8,june2019. 

[6] ] Harender, Dhruv mittal, Deepak Deo, S  Aditya, Arvind  kumar, 

`Computational Analysis of Active  and passive evacuated tube solar 
collector, (2019) springer Nature  Singapore P Ltd,doi /10.1007/978-

981 

[7] Rim Farjallah, Monia Chaabane , Hatem  Mhiri, Philippe Bournot, 
Haten Dhauadi`  Thermal Performance of U tube solar collector 

using computational fluid dynamics simulation`, Journal of solar 

Energy Engineering,ASME, Dec 2016/Vol 138/061008-1 
[8] Alicja Siuta Olcha, Tomasz Cholewa, Kingo Dopieralska 

Howoruszko` Experimental studies of thermal performance of an  

evacuated tube heat pipe solar collector in polish climate 
conditions`, Environment Science and pollution Research, Springer 

Ltd, doi.org/10.1007/s11356-020-07920-3/ 12 feb 2020. 

[9] Mustafa  Ali Ersoz,`Effect of different working fluid on the energy 
and exergy performance for evacuated tube solar collector with 

thermo syphon heat pipe`, Elsevier Ltd, Renewable Energy 

96(2016)244-256. 
[10] S S Kumar, K Mohan Kumar, S R Snjeev  Kumar ,` Design of 

Evacuated tube solar collector with heat pipe `, Elsevier Ltd,  

Materials Today-4(2017)12641-12646. 
 

 


