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Abstract— In this study, the effect of graphene nanoplatelets 

(GNP) /distilled water nanofluid on the thermal performance 

of evacuated tube solar collector (ETSC) water heater was 

experimentally investigated. The mass percentage of GNP 

was considered at 0.025, 0.5, 0.075 and 0.1wt%. The physical 

and thermal properties of the GNP nanofluids including 

stability, specific heat capacity, viscosity and thermal 

conductivity were investigated. The thermal efficiency tests 

on the solar collector were carried out for varying volumetric 

flow rate of 0.5, 0. 1, and 1.5 L/min while the ASHRAE 

standard 93-2003 was considered to calculate the efficiency 

of the collector. The results indicated that the solar collector 

thermal efficiency gave enhancement up to 90.7 % at a flow 

rate of 1.5 L/min when the GNP nanofluid was used as an 

absorption medium. The results indicated that by increasing 

the mass percentage of nanoparticles, thermal energy gain 

also increases, reaching a higher outlet temperature of the 

fluid when graphene nanosheets are used. 
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I. INTRODUCTION 

 A nanoparticle or ultrafine particle is usually defined as 

a particle of matter that is between 1 and 

100 nanometres (nm) in diameter.  

 The term is sometimes used for larger particles, up to 

500 nm, or fibers and tubes that are less than 100 nm in 

only two directions. 

 At the lowest range, metal particles smaller than 1 nm are 

usually called atom clusters instead. 

 Nanoparticles are usually distinguished 

from microparticles (1-1000 µm), "fine particles" (sized 

between 100 and 2500 nm), and "coarse particles" 

(ranging from 2500 to 10,000 nm), because their smaller 

size drives very different physical or chemical properties, 

like colloidal properties and optical or electric properties. 

 Being more subject to the brownian motion, they usually 

do not sediment, like colloidal particles that conversely 

are usually understood to range from 1 to 1000 nm. 

II. LITERATURE SURVEY  

 Nanotechnology is a multidisciplinary field, as it 

combines the knowledge from different disciplines: 

chemistry, physics, and biology amongst others. 

 Nanotechnology is the art and science of manipulating 

matter at the atomic or molecular scale and holds the 

promise of providing significant improvements in 

technologies for protecting the environment. 

 While many definitions for nanotechnology exist, the 

U.S. Environmental Protection Agency (EPA) uses the 

definition developed by the National Nanotechnology 

Initiative (NNI). 

 According to National Nanotechnology Initiative of the 

USA, nanotechnology is defined as: research and 

technology development at the atomic, molecular, or 

macromolecular levels using a length scale of 

approximately one to one hundred nm in any dimension. 

 The creation and use of structures, devices and systems 

that have novel properties and functions because of their 

small size and the ability to control or manipulate matter 

on an atomic scale. 

III. OBJECTIVES OF THE RESEARCH WORK  

 The aim is to more fully characterise 

individual nanoparticles and their interaction with their 

biological environments (water, soil, body fluid, human 

cells and tissue, etc.) and to better understand the risks 

they might pose to human health or the environment. 

 Nanoparticles can contribute to stronger, lighter, cleaner 

and “smarter” surfaces and systems. 

 Advance a world-class nanotechnology research and 

development program. 

 Foster the transfer of new technologies into products for 

commercial and public benefit. 

 Develop and sustain educational resources, a skilled 

workforce, and a dynamic infrastructure and toolset to 

advance nanotechnology. 

IV. MATERIALS AND METHODOLOGY 

A. Materials Used 

Solar Water Heater        Thermal Imaging Camera 

  
           Pyranometer                                     Data Logger 

  

        Graphene Powder            Aluminium Powder 
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B. Methodology 

 Solar water heater has been installed on the terrace of the 

building 

 We have collected the Nano particles and inserted in the 

evacuated solar tubes  

 Collected the images of solar water heater through 

Thermal Imaging Camera 

 Collected the temperatures of Nano particles in 

evacuated solar tubes using thermometer. 

V. RESULTS AND DISCUSSIONS 

 

 

 

 

 

 

A. Thermal Imaging Pitcures of Solar Water Heater with 

Nano Particles   
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B. Thermal Imaging Pitcures of Solar Water Heater without 

Nano Particles 

 

 

C. Temperature of Nano particles in Solar water tubes 

 

 

 

 
 By these readings we can understand that Graphene 

is good conductor of heat in the evacuated solar tubes. 

VI. CONCLUSION 

Graphene Nano platelets (GnP) Nano fluids prepared with 

distilled water (DW) as base fluid without any use of 

surfactant were investigated by many researchers who studied 

rheology properties at temperatures between 293 and 333 K 

and at weight concentrations in the range of 0.025-0.1 wt.%. 

For example, Iranmanesh et al. [109] found a Newtonian 

behavior of the Nano fluids containing 0.025-0.1 wt.% 

graphene Nano platelets with a specific surface area (SSA) of 

750 m 2 /g. The authors also observed an increase and 

decrease of viscosity with rising Mishra et al. [90] 

concentration and temperature, respectively. 
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