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Abstract: 

Heat dissipation from microprocessors is increasing constantly. Demand for microprocessors having high computing ability has 

increased due to growth in information technology. Heat dissipation from high end CPU is 110 -140 W. To remove this much 

heat, conventional air cooling techniques are not sufficient. So  for various applications this technique will have to be replaced by 

some advanced thermal management techniques. Advancement in nanofabrication and processes allowed creating solid particles 

of nanoparticle size. These particles are mixed with base flu ids such as water. The mixture so formed is termed as nanofluids. 

Various experimental investigations have been done using various nanofluids for heat transfer enhancement. 
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I. INTRODUCTION: 

 

From last few years it has been significantly found that heat 

dissipation from microprocessors coupled with CPU is 

increasing continuously. Heat fluxes from microprocessors 

have increased and are supposed to go beyond 100 W/cm
2 

for 

many commercial applications. So, managing heat fluxes is 

very important fo r cooling of electronic components. 

Traditional cooling systems (A ir cooling  techniques) are not 

sufficient to remove these heat fluxes, so for many 

applications, this traditional technique will have to be replaced 

or increased by some other cooling techniques. Therefore, 

focus on liquid cooling techniques is given as heat transfer 

coefficient associated with liquid is higher. Advancement in 

nanofabrication has allowed  the manufacturing of solid  

particles of size 1-100 nm. These solid particles are suspended 

in heat transfer fluid and are supposed to have better thermal 

performance than tradit ional heat transfer flu id as they have 

higher thermal conductivity. This mixture of heat transfer fluid  

and solid particles together is termed as 'Nanofluid '. 

Nanofluids are good alternatives for electronic cooling 

applications. If nanoparticles size is not selected properly then 

they settles very fast which causes clogging and damage to 

pump and flow equipments. Even they can erode the inner pipe 

surface through which it flows as they are very sharp. 

Therefore selecting size and volume concentration of 

nanoparticles plays very important role in cooling of electronic 

components. 

 

Nanofluids: 

 

A Nanofluid is a flu id which has small size of suspended solid 

particles called as nanoparticles. These nanoparticles  are 

generally in the form of carbides, metals and oxides. This 

nano-sized particles are mixed in base flu ids with a particu lar 

volume concentrations of nanoparticles, it fo rms a fluid called  

as nanofluid. The base fluid used such as pure water, ethylene 

glycol, oil etc. So there are various nanoparticles available for 

transferring the heat. Some common oxide nanoparticles that 

are used in heat exchanging system such as copper oxides, 

alumin ium oxides, zinc oxides, Titanium oxides etc. The 

nanoparticles added in the base fluid cause’s  rapid change in 

the properties of base fluid which  causes heat enhancement. 

Due to higher thermal conductivity of nanoparticles , it  

transfers more heat in  heat devices. The nanofluids are used for 

both heating and cooling applications devices . 

 

II. LITERATURE REVIEW: 

 

[1] Investigated the application of nanofluid as the working 

flu id on a heat pipe liquid block combined with thermoelectric 

cooling. Working fluid used were alumina-water and t itania-

water nanofluids. The results obtained from this technique are 

used to compare with other conventional cooling techniques. 

The heat pipe liquid block is combined with thermoelectric 

system and it has significant effect on heat transfer from CPU. 

The size of alumina nanoparticle is 13 nm and for titania is 21 

nm. Volume concentration used was 0.5 and 1%. Each  

experiment was conducted at room temperature of 29-30 ˚C for 

40 min. Initially CPU was ran without any load for 10 min. 

Later a full load supplied for 20 min, and then it was returned 

to no load. The heat pipe liquid-b lock contains coolant and that 

coolant was cooled using a thermostatic bath at 25, 30 and 35 

˚C. The evaporator side of heat pipe absorbs the heat produced 

by CPU and transfers to condenser side of heat pipe. Lastly, 

coolant (water or nanofluids) dissipates the heat to liquid-

block. It was found that when nanoparticles were added in pure 

water the temperature of CPU was decreased more than the 

temperature obtained by pure water. A lso the temperature of 

CPU obtained was low for higher volume concentration than 

lower volume concentration. Results obtained for combined 

cooling system of heat pipe liquid  block with thermoelectric 

system using nanofluid shows better thermal performance than 

conventional cooling systems. [2] Experimentally investigated 

the enhancement in heat transfer and behaviour of Alumin ium 

oxide - water mixture fo r microprocessors or other electronic 

components in a closed cooling system. Heated block of 

dimension 60mm x 60mm x 75mm is electrically heated which  

simulates heat generated by microprocessor. Water block was 

placed on top of heated block and thin film of thermal 
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conductivity grease was applied between the two b locks to 

reduce the thermal contact resistance. Experiment was 

performed using distilled water and Al2O3-water nanofluid  

with three different particle volume concentrations 1%, 3.1% 

and 6.8%. The mean  diameter of nanoparticle used was 36 nm. 

Results shows that the use of nanoparticles in distilled water 

enhanced the heat transfer coefficient. Heat t rans fer coefficient 

for particular volume concentration of 6.8%, has increased 

upto 40% as compared to base flu id. Experimentally obtained 

results shows that a nanofluid with 36 nm particle size gives 

higher convective heat transfer coefficient than 47 nm 

particles.   [3] investigated five different heat sinks along with 

a flat plate heat sink for effective thermal management of high 

heat generating microprocessors. Five heat sinks have fin 

spacings of 0.2 mm,0.5 mm, 1.0 mm and 1.5 mm while fifth 

heat sink had a flat  surface for comparison. Heated copper 

block was heated to 325 W which simulates heat generated by 

microprocessor. Lower heat sink base temperature ach ieved 

was 40.5°C with fin spacing of 0.2 mm at a flow rate of 1.0 

LPM for simulated microprocessor power of 325W. Heat sink 

with 1mm fin spacing produced the same heat sink base 

temperature as achieved by commercially available heat sink. 

So it has concluded that heat sink with p roper geometry with 

flu id i.e water can cool the high heat generating 

microprocessors (more than 300 W) .  [4] in  this research the 

nanofluid used is water based alumina and nanoparticle size 

studied is 20-30 nm. A schematic of setup is shown in Fig. 1.  

Peristaltic pump is used to pump the fluid with varying flow 

rates from 0.596 ml/min to 27.58 ml/min. Results shows 

enhancement up to 18% in convective heat transfer coefficient 

and 20% in conductance in commercial water b lock system in  

the range of 20-30 nm nanofluid compared to distilled water.  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.1.Setup of single straight heated tube. [4] 

 

[5] investigated the effect of  nanofluids  and their thermal 

properties on cooling performance of liquid cooling systems. 

Nanoparticles used were alumina, silica and titania with 

water/ethylene glycol as base fluid with three different volume 

concentrations. The experiment consists of quad-core 

processor. The experimental setup is shown in Fig. 2.  

 

 

    

 

 

               
 

 

 

 

  
Figure.2. Experimental setup. [5 ]

 

It has found that there was a considerable decrease in operating 

temperature of processor as compared to base fluid. They 

predicted that better heat transfer enhancement can be obtained 

if carbon nanotube is used with base fluid but economy of 

cooling system should not be neglected as it is costlier. They 

concluded that use of nanofluid is good for cooling of 

electronic systems where heat generation is a major problem.      

[6] investigated the heat transfer performance of a rectangular 

minichannel heat sink using Al2O3-H2O nanofluid  at different 

volume concentrations as 0.1% to 0.25%. Results so obtained 

were compared with pure distilled water. The experimental 

setup is shown in Fig. 3. It consists of four parts, namely heat 

sink, pump, rad iator and storage tank for liquid. 
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Figure.3. Experimental Setup. [6] 

 

Results showed more heat transfer for nanoflu id than for pure 

distilled water. Heat transfer coefficient was increased by 18%. 

Nanofluids showed 15.72% less thermal resistance and greater 

Reynolds number than distilled  water.  [7] experimental 

investigation of a heat sink for electronics cooling was 

performed at low heat fluxes. The aim of this experiment is to 

maintain  low operating  temperature of about 323-333 K, by 

using dielectric liquid that boils at low temperature. The heat 

sink consists of parallel triangular microchannels. The setup is 

shown in Fig. 4. It  consists of liquid peristaltic pump, p iping, 

test module, entrance and exit  tanks. Thermocouples were used 

to measure temperatures of working fluid at entrance and exit  

of test module. Silicon pressure sensors were used to measure 

pressure at inlet and outlet of test module. Results showed that 

maximum temperature d ifference fo r d ielectric fluid  on the 

surface did not crossed 4-5 K whereas for cooling by water it  

was about 20 K.   
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Figure. 4. Experimental setup. [7 ] 

 

III. CONCLUS ION: 

 

1. Higher the volume concentration, higher is the heat 

transfer enhancement. 

2. High thermal conductivity of nanoparticles increases 

the heat transfer rate. 

3. The efficiency increases with increase in Reynolds 

number. 

4. Lesser the diameter of nanoparticles higher is the rate 

of heat transfer.   
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