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Abstract— In this project work the investigation of thermal 

performance of heat pipe is carried out with using hybrid 

nanofluid, which is the combination of TiO2 and CuO with 

DI water. And compare it with the result of single nanofluid 

in heat pipe. The TiO2 is no toxic, easily available with great 

dispersion stability and CuO gives the maximum thermal 

conductivity. So the performance of these two with 

combination as hybrid nanofluid in heat pipe will carried out. 

The heat pipe is very effective tool used for the heat transport 

as well as cooling purpose. Heat Pipe gives better 

performance and the rate of heat transfer enhancing by 

enhancing the thermal conductivity of working fluid. Result 

gives the higher thermal conductivity decrease the thermal 

resistance and improve the heat transport capacity of heat 

pipe. 
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I. INTRODUCTION 

The heat pipe play vital role in cooling performance and heat 

transfer. The design of such effective heat exchanger are 

mainly depend on the thermo physical properties of working 

fluid which is used for the flow in pipe. Nanofluid is very 

much useful or from many years it proves the role in transfer 

devices these are small size particle of metal such that the size 

is from 1-100nm. There is number of researcher proves the 

importance of nanoparticle in the heat transfer performance 

.TiO2 nanoparticle gives better thermal conductivity also it 

has very good dispensability. The composite or hybrid 

nanofluid can be defined as the composition of two 

nanoparticles in a base fluid. There are three types of 

composite nanofluid are as metal matrix nanocomposites, 

ceramic matrix nanocomposites, and polymer matrix Nano 

composites. Hybrid nanofluids have excellent properties 

which have been studied at various concentrations and 

temperatures. The thermal performance of heat pipe can be 

increased by addition of nanoparticle in base fluid. The CuO 

can improve the efficiency of heat pipe upto the 30.42% while 

the Al2O3 improve efficiency approximately 26.27%.Also the 

heat pipe with CuO gives low thermal resistance. It gives best 

performance in heat pipe. 

A. Problem Statement 

Performance of heat pipe is mainly depend on nanofluid , 

when choosing nanofluid the conductivity and heat transfer 

capacity are the main properties but at same time there are 

another characteristics are also important and that should be 

consider when choose the nanofluid such as wettability, 

optimum vapour pressure, high latent heat , compatibility, 

stability, dispensability, cost ,availability, toxicity etc. 

Dispensability of nanoparticle is very important parameter 

because the problem of sedimentation will arise due to less 

dispensability of nanoparticle. So the nanofluid should 

possess the thermal properties as well as it should have good 

dispensability. 

B. Proposed Work 

The present work is investigate the performance of heat pipe 

with using hybrid nanofluid which is the combination of TiO2 

and CuO with base fluid water. The TiO2 is available as well 

as non-toxic and it has a better dispensability and stability and 

CuO has a great thermo physical properties which can 

improve heat transfer rate and increase the efficiency of heat 

pipe. So in this present work the performance of heat pipe will 

investigate with TiO2-CuO nanofluid. 

II. LITERATURE SURVEY 

Suleim Akilua, [1] Studies the Properties of glycerol and 

ethylene glycol mixture based SiO2-CuO/C hybrid nanofluid. 

Hybrid nanofluid are a remarkable class of natural fluids 

which have drawn very much attention due to potential 

tailoring of their thermo-physical properties for heat transfer 

enhancement by a combination of more than one nanoparticle 

to achieve specific requirements of an application. The results 

shows that the synthesized SiO2-CuO/C hybrid nanoparticles 

enhanced the thermo-physical properties of the base fluid 

mixture which is higher than using SiO2.The highest 

enhancements of thermal conductivity are 6.9%, and 26.9% 

observed for SiO2–CuO/C hybrid, and single-component 

SiO2 nanofluid at 2.0% volume, and temperature of 353.15 

K. The enhanced thermal conductivity of hybrid nanofluid is 

correlated to synergistic effects of composite nanoparticles. 

Pritam Kumar Das [2] focused on various hybrid 

nanofluids and their properties. Hybrid nanofluid exhibits 

improved thermal conductivity characteristic than normal 

nanofluids. However results indicate that the selection of 

hybrid nanoparticles is a difficult and important task 

preparing stable nanofluids. studied about number of factors 

which affected thermal conductivity, includes nanoparticle 

type, volumetric concentration, different base fluids, 

temperature, particle size, pH value, effect of sonication, 

addition of surfactant and many more has been found that all 

the parameters are greatly affected the thermophysical effect 

of any nanofluid and the hybrid nanofluid exhibits improved 

thermal conductivity characteristic than normal nanofluids 

R. Ramachandran [3] analyse the Comparative study 

of the effect of hybrid nanoparticle on the thermal 

performance of cylindrical screen mesh heat pipe. He 

investigated the performance of screen mesh heat pipe with 

hybrid nanofluid. Nanofluid was prepared by Al2O3 and CuO 

nanoparticles with base fluid DI water. It is value to given 

here that the role of hybrid nanofluid as a good working fluid 

for heat pipes heat exchanger has also been investigated by a 

few researchers. In this work, experimental investigations 

were carried out to study the performance of a heat pipe using 

three different proportions of CuO and Al2O3 nanoparticles 

(25%–75%, 50%–50%, 75%–25%) of 0.1% volume 

concentration that were added in DI water and used to make 

hybrid nanofluid. hybrid nanofluid can improve the operating 

range of heat pipe above 250 W, which is the maximum heat 
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load considered in the study. The thermal resistance of the 

heat pipe has decreased by 16.05% for hybrid nanofluid-1, 

29.34% for hybrid nanofluid-2 and 44.25% for hybrid 

nanofluid-3 compared with DI water. 

M.Vijayakumar [4] studied the heat transfer 

characteristics of copper sintered wick heat pipes using CuO 

and Al2O3 nanofluids For CuO maximum thermal 

conductivity is 584.23 W/m °C in heat pipe at 1.0 wt. % with 

45 °inclination. The heat pipe is used with DI water which 

produced only 69.08 W/m °C. The thermal efficiency of the 

heat pipe increases about 30.42% with the addition of 

nanoparticles at low operating conditions, it is suitable for 

high flux operations. The sintered wick heat pipe with 

CuO/DI water nanofluids achieves the maximum thermal 

conductivity like 48.88, 63.52 and 52.85% compared with Al 

2 O 3 /DI water nanofluids of 40.84, 48.97 and 59.23% of the 

concentration of 0.5 wt.%, 1.0 wt.% and 1.5 wt.% 

respectively. 

Hooman Yarmanda [5] considered Convective heat 

transfer enhancement with grapheme nanoplatelet/platinum 

hybrid nanofluid. All the samples of nanofluid gives 

improvement as compared with the base fluids, with a 

maximum improvement of around 30% at the highest weight 

concentration and Reynolds number. Increments of the 

friction factor in the worst scenario were around 10%,-

Convective heat transfer enhancement with graphene 

nanoplatelet/platinum hybrid nanofluid hybrid nanofluids 

have the attention of many researchers. Hybrid suspensions 

are an advanced type of nanofluids formed by dispersing a 

nanocomposite in a base liquid. The main purpose of 

producing such nanofluids has to do with achieving a 

combination of characteristics belonging to achieve aim 

which is can’t achieve by single nanofluid. GNP-Pt hybrid 

nanofluids were studied by conducting experiment in terms 

of their forced convection. All samples of nanofluid showed 

significant improvement as compared with the base fluids, 

highest improvement is 30% at high weight concentration. 

Increments of the friction factor found in worst scenario 

around 10%. 

Andrey Yasinskiy [6] Analysed greatly enhanced 

thermal properties for TiO2-based nanofluids for being used 

as heat transfer fluids in concentrating solar power plants. 

The physical stability and heat transfer performance of TiO2 

is studied nanofluids based on TiO2 nanoparticles are be 

assure alternative to HTFs in CSP plants. TiO2 is considered 

one of the best materials for use since it is safe and good as 

compared to the other. For example, it is not toxic, which is 

an very important for its large-scale application TiO2 is not 

toxic itself, but effects of the interaction of human beings and 

nanoparticles are under investigation. TiO2 nanoparticles are 

and it is produced on an industrial scale, making it 

economical and appropriate for high volume applications in 

the thermal fluid field. Moreover, TiO2 nanoparticles show 

chemically stability, acid and caustic corrosion resistance as 

well as high temperature resistance Finally, TiO2 

nanoparticles have shown very good dispersity in both polar 

and non-polar base fluids, and it can be further improved by 

adding specialized dispersants. There was a huge 

improvement in thermal properties: isobaric specific heat 

increased by 25.8% and thermal conductivity by 52.7%. 

 

K. Abdul Hamid [7] investigate nanoparticle 

mixture ratios on TiO2–SiO2 nanofluids heat transfer 

performance under turbulent flow investigate the heat transfer 

performance of TiO2–SiO2 nanofluids for various 

nanoparticle mixture ratios spreads in a water/ethylene glycol 

(W/EG) mixture. The convection heat transfer experiment is 

conducted under turbulent region with Reynolds number 

from 3000 to 24,000. Five composite mixtures in volume 

percent of TiO2 and SiO2 nanoparticles are prepared with 

mixture ratios (TiO2:SiO2) of 20:80, 40:60, 50:50, 60:40 and 

80:20 for a constant volume concentration of 1.0%. The heat 

transfer performance and friction factor were find out for the 

temperatures of 30, 50 and 70 _C. High performance was 

seen at a 40:60 mixture ratio with heat transfer enhancement 

of 35.32% at 70 _C temperature. The thermal conductivity of 

TiO2- SiO2 nanofluids was enhanced up to 13.8% and 11.9% 

for 20:80 and 40:60 ratios respectively at 70 _C. The dynamic 

viscosity of TiO2-SiO2 nanofluids for 50:50 ratio are higher 

than other ratios of 20:80, 40:60, 60:40 and 80:20. The TiO2-

SiO2 nanofluids friction factor is slightly higher than W: EG 

mixture however insignificantly. All nanoparticle mixture 

ratios obtained positive enhancements in heat transfer 

coefficient as compared to W/EG base fluids. The heat 

transfer coefficient for the 40:60 ratio displays the highest 

enhancement for up to 35.32%. It can be concluded that 50:50 

ratio of TiO2-SiO2 nanofluids is not favourable according to 

the results of thermal conductivity, viscosity and heat transfer 

performance. Thus, it is recommended to use 20:80 or 40:60 

nanoparticle mixture ratios for TiO2-SiO2 nanofluids. 

Suleiman Akilu, Aklilu [8] focused and measures 

property like thermal conductivity and viscosity of ethylene 

glycol-based hybrid nanofluid with TiO2-CuO/C inclusions. 

Hybrid nanofluids were formed by spreading the TiO2-

CuO/C nanocomposite in ethylene glycol as a base liquid. 

The thermal conductivity and viscosity of the nanofluids was 

measured because these are the related with particle volume 

concentration and temperature. Results showed thermal 

conductivity and viscosity dependence on volume 

concentration and temperature. The maximum enhancement 

of thermal conductivity is 16.7%, and velocity increased 

about 80% at 2.0% volume concentration compared to 

ethylene glycol at temperature 313.4 K. The rheological 

analysis at different shear rates and temperatures revealed 

that all nanofluid samples are Newtonian. Viscosity increased 

with concentration and decreased with temperature. An 

empirical model is proposed for predicting the hybrid 

nanofluid thermal conductivity and viscosity including the 

contributions of particle volume fraction and temperature. 

III. CONCLUSION 

The study gives the performance of heat pipe with using 

hybrid nanofluid. In this study the nanoparticle of TiO2 and 

CuO are mixed and the sample of hybrid nanofluid is 

investigated on the basis of heat transfer rate. It can be 

concluded that the rate of heat transfer is increased from 10-

16 % by replacing single nanofluid by hybrid nanofluid. 

So the thermal efficiency of heat pipe will also 

improve. The hybrid nanofluids are the new class of 

nanofluid and it proves their potentials in rate of heat transfer. 

It shows the very good thermal properties also the thermal 
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resistance is decreased that is the essential in heat transfer. 

The Tio2- CuO are favorable because of the thermal properties 

as well as their physical properties also. 
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