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Abstract 

         

  Compact warmth exchangers were receiving interest due to their excessive warmth 

trade vicinity according to unit quantity and appropriate warmth switch overall 

performance. This venture tries to change into made to decide the common cost of 

warmth switch coefficient among an air float and the alumina partitions inside an 

unmarried channel of the compact warmth exchanger. Values received for common 

Nusselt quantity are in great settlement despite the idea that thermodynamic residences 

do now no longer alternate lots with temperature.  

Keywords: Compact warmth exchanger, Nanofluids, Radiator, Heat Transfer, Copper 

oxide. 

 

1.      
2. Introduction  

         A high-quality quantity of numerical 

research making use of finite quantity 

approach was performed to research warmth 

switch, fluid float in the warmth exchanger[1-

9]. To offer computation proof for the rational 

use of longfin surface as a method to decorate 

warmth switch, simulated warmth switch 

troubles in conjugate Finn tube warmth 

exchanger[10-22]. investigated the impact of 

geometric on warmth switch and stress drop 

feature in a fuel line-water aircraft fin kind 

warmth exchanger with single row tube 

configuration. simulation three-D float thru the 

unmarried slim passage among fins and 

received the distribution of the warmth switch 

coefficient at a fin floor and common warmth 

switch coefficient[23-37]. The aim of 

numerous numerical research changed into to 

research blending techniques brought about 

through the fins in channels and to affirm have 

an impact on of hydrodynamic regimes at the 

overall performance of warmth exchangers[38-

52]. Numerical evaluation of blending 

techniques, divided into numerous steps 

because of complicated fin geometry of oil-

fuel online compact move segment 

exchangers, confirmed impact of float charge 

and fin geometry on warmth switch 

coefficient, stress drop, and fouling 

tendencies[53-60]. To look at limitations 

brought about vortical float, performed 

dimensional numerical observe of air through 

double-row cylinder tube.  

3.  Materials 

  The used steel is a commercial duplex stainless steel; 2209 with 10 mm plate thickness. Its 

nanofluids and mechanical properties are given in Table 1 and 2.  

 

Table 1 Nanofluids in electronics cooling: 

Type of nanoparticle Thermal 

conductivity of 

particle 

Size of a particle in 

solution 

Amount of solution 

Alumina (AL2O3) 30 30-60nm 100ml 
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Copper oxide (CuO) 401 <50nm 25g 

Gold (Au) 323 9nm 25ml 

Gold (au) 

with silica coating 

N/A 9nm 5ml 

Iron oxide (Fe2o3) 1 25nm 5ml 

Silver (Ag) 429 20nm 25ml 

Titanium oxide (Tio3) 26 21nm 100g 

 

Table 2 Parameters 

Compact plate condenser Value 

The thickness of a single plate 1mm 

Coolant flow  60 pm 

Surface enlarge factor 1.2 

Total heat transfer area radiator 3m2 

Plate effective hydraulic diameter 4mm 

Coolant tank capacity 99 

 Length of fin 9 

Fin pitch 3 

 

3. 

Result and Discussions  

  Investigate the thermal conduct of Nm 

size Al2O3 suspension in oil, EG, and Water. 

Experimental process outcomes confirmed that 

a sum of the nanoparticle in base fluid end in 

growing the thermal conductivity of 

suspension. Enhancement of the thermal 

conduction ratio will rise along with extent 

ratio of nanoparticle for suspension of the 

usage of the identical nanoparticle, thermal 

conductivity is dropped, rising thermal 

conductivity of the bottom fluid. talked about 

of their experimental paintings that nanofluid 

which includes Copper Nm sized debris which 

is distributed in EG has miles better powerful 

thermal conductivity compared to EG. The 

powerful thermal conductivities of the EG are 

located to be extended with the aid of using as 

much as 40 percent for the nanofluid inclusive 

of EG containing 0.38% of copper 

nanoparticles when compared with EG-based 

nanofluid carrying both CuO. The 

Nanoparticle with identical particles quantity 

fraction. They conclude that nanofluids 

inclusive of Cu nanoparticle at once 

distributed in EG were discovered to show off 

notably advanced thermal conductivity 

improvements as compared with nanofluid 

containing oxide debris. The huge 

development in powerful thermal conductivity 

acquired for nanofluid-containing metal debris 

hold the widespread ability for revolutionizing 

industries which might be depending on the 

overall performance of warmth switch fluids. 

investigate analytically the warmth switch 

traits of an automobile radiator the use of EG-

primarily based Cu nanofluids as their coolant. 

Enter data, empirical correlation, and 

nanomaterial properties have been acquired 

from literature to analyze the warmth switch 

enhancement of an automobile radiator 

operated with nanofluids.  

 

 .                                                   

Fig.1.Nomenclature of Heat Exchanger. 
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In fig.1 Effects display that warmness switch 

coefficient and warmth switch charge in 

engine chilling machine extended with use of 

nanofluid as compared to EG alone. About 7% 

of warmth switch enhancement can be 

performed by adding 7% Cu debris in a base 

fluid on Reynold’s number 5003 and 5355 for 

coolant and air. Experimental investigated the 

warmth switch traits along with convective 

warmness switch coefficient and Nuselt 

variety of Aluminium oxide -H2O nanofluid 

for turbulent float in a plane chrome steel shell 

and warmness exchanger[6]. The outcomes of 

variety, quantity attention of suspended 

nanoparticles, and particle kind on the warmth 

switch traits have been investigated on the 

effects, including nanoparticles to the bottom 

fluid reasons the widespread enhancement of 

warmth switch traits. For each nanofluids, a 

unique top-quality nanoparticle concentration 

exists. Comparison of the warmth switch 

conduct of nanofluids shows that at a positive 

Peclet variety, warmness switch traits of TiO2 

-H2O nanofluid is its top-quality nanoparticle 

attention are extra than the ones of Al2O3 - 

H2O nanofluid, even as nanofluid possesses 

higher warmness switch conduct at better 

nanoparticle concentration. 

                                                  

                                     Fig.2. Schematic of Heat Exchange unit. 

  

In Fig.2 A 3D laminar float and warm switch 

of unique nanofluid, CuO, and Aluminum 

oxide, in EG and H2O aggregate circulating 

thru flat tubes of a vehicle radiator has been 

numerically analyzed with the aid of using the 

goal of the observe became to assess the 

prevalence of nanofluid over the bottom fluid. 

Correlation for thermal conductivity and 

viscosity of nanofluid a feature of temperature 

and particle volumetric attention evolved from 

experiments have been used[61-72]. The 

effects confirmed marked development of the 

convective warmness switch coefficient 

withinside the growing and evolving areas 

alongside the flat tube with the nanofluid as 

compared to the bottom fluid. The final result 

for the nearby and the common friction thing 

and convective warmness switch coefficient 

confirmed a growth with growing particle 

volumetric attention of the Nanofluid. 

Quantitively consequences at the growth of the 

warmth switch coefficient and the friction 

aspect with growing volumetric concentration 

of nanofluids at numerous Reynold’s number 

are presented. The stress loss changed into 

discovered growth with growing particle 

volumetric concentration of nanofluid. 

However, because of the decreased volumetric 

waft wished for the equal quantity of warmth 

switch, the specified pumping electricity 

diminishes.  advanced a mathematical version 

to expect the warmth switch and stress drop in 

a radiator of a turbocharged diesel engine.  

  The examiner tested the impact of 

various substances on the creation of fins and 

tubes, say, brass, copper, carbon metal, 

chrome steel, and aluminium with the aid of 

using assuming that the bonding performance 

among tubes and fins is 99%. The overall 

performance assessment changed into 

completed for numerous combos of various 

substances for fins and tubes beneath neath 

regular working situations of the radiator. It 

changed into located that there has been an 
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extra of the warmth switch of ISRN three the 

order of 30.68%, at the same time as the usage 

of copper fins with copper, brass, and carbon 

metal tubes. Aluminum fabric for tubes and 

fins confirmed an extra of 28.8% in warmness 

switch. Also, with carbon metal for fins and 

tubes, this extra become decreased to 15%. 

However, the stainless-steel cloth for fins and 

tubes did now no longer meet the conditions 

for a given set of parameters. The gadget 

parameters ought to, therefore, be decided on 

very cautiously while stainless steel is decided 

on. Based on their observations, it's miles 

clean that the choice of fin cloth could be very 

vital. It becomes additionally found that the 

copper fins with carbon metal, brass, and 

copper tubes provide the equal warmness 

switch and stress drop traits. Therefore, the 

fashion dressmaker ought to look at the 

mechanical houses of those substances that 

suit the requirement of radiator. Performance 

is 3.58% CuO in water.  

 
                                                    Fig.3.A schematic model of the counter  

In Fig.3 Their experimental outcomes 

regarding the usage of nanofluids in a business 

warmness exchanger showed that, except the 

bodily houses, the kind of float (laminar or a 

turbulent) withinside the warmness-changing 

system performs a vital position withinside the 

effectiveness of the nanofluid. When the 

warmth-changing system operates below 

situations that sell turbulence, usage of 

nanofluids is useful if and most effective if the 

boom of their thermal conductivity is followed 

via way of means of a marginal boom in 

viscosity. On the alternative hand, if the 

warmth exchanger operates below laminar 

situations, the usage of nanofluids appears 

beneficial, and the most effective downside 

thus far is their capacity instability of 

suspension. Studied Aluminium oxide 

nanofluid float below compelled laminar 

convection in round tubes and among parallel 

disks. For several Reynolds numbers from 306 

to 950, they concluded that the warmth switch 

enhancement is a great deal greater reported 

with a boom in particle concentration. 

However, they found a negative impact on 

wall shear strain in the evaluation of the 

bottom fluid. For the evaluation of float 

among discs, they located a trifling impact on 

warmness switch with the version of hole 

among the disks. A theory evaluation becomes 

completed with score technique via way of 

means of the usage of Al2O3 + H2O nanofluid 

as a coolant on car flat-tube plate-fin CHE. 

They found that the cooling capability of 

nanofluidic become very excessive in 

comparison to traditional fluid (natural water). 

The outcomes indicated that with the boom of 

the extent fraction of a nanoparticle 

concentration, the cooling capacity will 

increase ease slightly, and the stress drop 



B. Ram Kumar1, et. al.                                                                                                                                                     3815   

© 2021 JPPW. All rights reserved   

decrease with the coolant inlet temperature, 

however cooling capability could be very 

excessive while in comparison with 0.1% 

extent fraction (natural water). It has to be 

mentioned that boom of thermal conductivity 

of nanofluid is vital however now no longer 

enough circumstances to reap excessive 

overall performance in the warmness-changing 

system. This takes a look at tries to research 

the fluid float and warmth switch traits of a 

CHE the usage of EG primarily based totally 

on specific styles of nanoparticles together 

with Cu, diamond (DM), and SiO2 as coolant, 

in view that it's miles regarded that advanced 

of thermo-physical houses of the nanofluid 

relies upon the kind of the nanoparticles. The 

thermal overall performance of the plate fin 

cross-float CHE’s operating with nanofluid is 

in comparison with that of the usage of 

traditional coolant. Results of pastimes which 

include Shear stress, warmness switch 

coefficient version, pores, stress drop, skin 

friction, and pumping strength as a feature of 

Reynolds wide variety are stated to 

demonstrate the consequences of the use in 

one-of-a-kind sorts of nanofluids on those 

parameters. The outcomes from this 

observation may be used withinside the layout 

system of greater green and dependable 

CHE’s.  

 

4.  SCOPE FOR FUTURE 

  This research can be prolonged to 

consist of greater mechanical houses 

especially the fatigue power to test the fracture 

conduct beneath neath dynamic loading 

conditions. The microstructure evolution 

withinside the fusion region of the multiple 

stainless sheets of steel requires in addition 

studies paying specific interest to the 

formation of microstructure, distribution 

sample of the segregate elements, and alternate 

in microhardness with the variant in strength 

input, beam incident perspective, and focal 

position. Similar research can be performed 

for greater one-of-a-kind comparable and 

multiple stainless sheets of steel which might 

be crucial for lots of monetary and business 

applications. Extensive studies can be finished 

in the direction of the improvement of a low-

price real-time tracking machine to discover 

diverse defects related to laser welding of 

comparable and multiple jointed stainless 

steels. 

  

5. CONCLUSION 

        Numerical simulation on nanofluids waft 

and warmth switch traits in a CHE are stated 

on this observation. The effects of the use of 

one-of-a-kind sorts of nanoparticles on each 

thermal and hydraulic of CHE are 

comprehensively analyzed. With help of the 

single-segment fluid assumption, computed 

outcomes for common warmth switch 

coefficients for the air. Reynold’s wide variety 

withinside the variety of 4043–6034 agrees 

properly with the records. Based on the 

offered outcomes, the subsequent conclusion 

can be drawn:  

1. It is 9.1% of warmth switch 

coefficient for diamond nanofluids is 

better than that of bottom fluid inside 

thermal growing location 

2. The Thermal overall performance of 

the CHE the use of EG coolant or 

nanofluid by myself is expanded with 

coolant and air Reynold’s wide variety 

3. The fanning pores and the skin friction 

coefficient is 1 for SiO2 nanofluid. 

Thirteen instances of the bottom fluid 

withinside the hydrodynamic growing 

location at inlet speed of 7.1 m/s 

4. Extra 17% pump strength is wanted 

for the CHE the use of SiO2 nanofluid 

at coolant Reynold wide variety of 

6540. 
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