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Abstract: A turbocharger is a mechanical device which is driven by exhaust gases and it increasgsoeimgine

by pumping compressed air into the combustion chambers. The main parts of the turbochargenarantlirbi
central housing assembly. A turbocharger is a turbine driven forced action device, which issioad e
power has been produced by anieagof a given size. Turbocharger engines have more efficient than a
naturally aspirated engine due to the turbine forces more fuel into the combustion chamber. nTdpea i

this research is to be design the turbine of a turbocharger for a dieseb.elidgs to increase power and
efficiency of a turbocharger. It is to usage of new material and different designs are requiged for
investigation. This present project work is design of radial flow turbocharger turbine by usinguedtanalyze

the wrbine using static analysis and thermal analysis in this project consider the two designs gdometric
parameters with and without holes because the increase the life of radial flow turbochargerusirgne
different materials they are Inconel 740, Ineb625 and Inconel 909.finally concluded the suitable design and
materials based on the stresses, strains, deformations, temperature distribution and heatflux values

Keywords Turbocharger turbine, radial flow,static,thermal analysis, material modification

Introduction

A turbocharger is basically a combination of efficiency of schemes has been proposed to provide the
compressor and a turbine, both mounted on a commwbo chargemwith a variable inlet area at low engine
shaft. Turbochargarses the exhaust gases of the engimpen. The area can be increase the velocity of the
itself, to rotate the turbine which in turn moves tlexhaust gases, which is maintaining the turbocharger at
compressorA turbocharger is a turbine driven forced sufficiently high rpm to minimize delay.

action device, which issued to allow more power t
been produced by an engine of a given si
Turbocharger egines have more efficient than
naturally aspirated engine due to the turbine for
more fuel into the combustion chamber. TI
conventional supercharger is mechanically driven fr s —
the engine, frequently from a belt connected to the Fig-1: Turbo Charger
crankshaft. The turlsharger is powered by mrbine Turbocharger Turbine _
that is driven by the engine's exhaust gas. Twin cha A radial turbinds aturbinein which theflow of the
refers to an engine which is both a supercharger asworking fluid isradialto the shaft. The difference
turbo charger. Turbo is commonly used on truck, ¢between axial anchdial turbinesonsists in the way the

train, aircraft, and construction equipment enginfluid flows through the components (compressor
Turbo are popularly used with diesel cycle internandturbing. Forceq inductiordates from the late 19th
combustion engines. It is also found useful century, wherGottlieb Daimlepatented the techmiie
automotive fuel cells. It is used extensively in modeOf Using a geadriven pumpto force air into an internal
diesel engines and also to improve fuel economy :Combustion engine in 188bhe turbocharger was
minimize emissions. It comprises a turbine wheinvented by Swiss engineéifred Blichi(1879-1959),
houshg, compressor wheel, housing, and a central the head of diesel engine researchGebrider
bearing housing between the wheels. It drivesSulzer(now called Sulzer), engine manufacturing
compressor to compress the engine combustion :company inWinterthur who received a patent in 1905
greater than the rate the engine can naturally aspilfor using a compressor driven by exhaust gases to force
The pressure Output of the turbocharger is a foncif air into an Iltltema| combustion engine to Increase power
component efficiency, mass flow through the turbiOutput, but it took another 20 years for theado come
and compressor. One problem that occurs wto  fruition.During ~ World ~ War | French
turbochargers is that acceleration of an engine fréngineerAuguste Rateafitted turbochargers to Renault
relatively low rpm is accompanied by a noticeable de€nginespowering various French fighters with some
in the pressure increase from the turbogbaresulting successin - 1918,General  ElectriengineeiSanford

in a noticeable delay in acceleration of vehicle dueAlexander — Mossittached ~ a  turbocharger  to
the reason is that the inlet area of the turbine is desica V12 Libertyaircraft engine. The engine wassted

for maximum rated conditions. It is to overcome this atPikes Pealn Coloradoat 14,000t (4,300m) to
demonstrate that it could eliminate the power loss
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usually eperienced in internal combustion engines aln petrol engine turbocharger applications, boost
result of reduced air pressure and density at Fpressure is limited to keep the entire eegisystem,
altitude. including the turbocharger, inside its thermal and
Turbochargers were first used in production aircrmechanical desigoperating range Overboosting an
engines such as tiNapier Lionessn the 1920s, engine frequently causes damage to the engine in a
although they were less common than engineen variety of ways including prégnition, overheating, and
centrifugal superchargers. Ships and locomotiroverstressing the engine's internal hardware. For
equipped with turbochargatiesel enginebegan example, to avoigéngine knockingalso known as
appearing in the 1920s. Turbochargers were also udetonation) andthe related physical damage to the
in aviation, most widely used by the United Statiengine, the intake manifold pressure must not get too
During World War 11, notable examples of U.S. aircrehigh, thus the pressure at the intake manifold of the
with turbochargers— which included masproduced engine must be controlled by some means. Opening
ones designed by General Eleétfidor American thewaste gatallows the excess energy destined for the
aviation use— include theB-17 Flying FortressB-24 turbine to bypass it and pass directly to the exhaust
Liberator, P-38 Lightning andP-47 Thunderbolt The pipe, thus reducing boost pressure. The waste gate can
technology was also used in experimental fittings bbe either controlled manually (frequently seen in
number of other manufacturers, notably a variety aircraft) or by an actuator (in aumhotive applications, it
experimentalnline enginepoweredFockeWulf Fw is often controlled by thengine control unjt

190 prototype modelswith some developments for Gaz

their desgn coming fronthe DVL, a predecessor of ot urbine Mimoic
today's DLR agencybut the need for advanced high  ““Wheerw. Ditfuser 4 o
temperature metals in the turbine, that were not keadi Y qf.L'."\-'\:... IE et
available for production purposes during wartime, kept L., > = N

them out of widespread use. Intet B Nozzies
Turbochargers are widely used in car and commercizs B I e
vehicles because they allow smalbapacity engines to Loaded Bronze Sl

have improved fuel economy, reduced emissions Mﬂ:;m_ .

higher power ad considerably higher torque. At

Fig-2: Working Principleof 'I'Erbo Charger
Turbo Charger Operating Principle
In naturally aspirategiston enginesintake gases are
drawn or "pushed" into the engine by atmOSpheﬂﬁvantagesdiExhaust Gas Turbo Charging

pressure filling the volumetric \.IOid caused by ﬂbompared with a naturally aspirated engine of identical
downward stroke of the pistdwhich creates a low

- SN . . power output, the fuel consumption of a turbocharger
pressure area), similar to drawing liquid using a syrin

Th A IV inspired d with engine is lower, as some of the normally wasted exhaust
e amount of air actually inspired, compared With 1o oy contributes to the engine's efficiency. Due to the
theoretical amount

X bori if the engine C?ﬂg a'mf[""_n lower volumetric displacement dhe turbo engine,
atmospheénc — pressure, - 1S CANWUMELIC gictiong| and thermal losses are less.

efficiency The objective of a turbbarger is 10 the  powertoweight ratio, ie. kilowatt (power
improve an engine's volumetric efficiency by increasi o, 1)/kilograms (engine weight), of the exhaust gas
density of the intake gas (usually air) allowing mCy,pqcharged engine is much better than that of the
power per englne. cycle. . . . nhaturally aspirated engine.

The turbocharger's compressor draws in ambient air The turbocharger engine's installation  space

pompresges it befc_‘)érl:,_ it ente;rs into itake manifolda]'f _requirement is smaller than that of a naturally aspirated
increased pressurehis results in a greater mass of ¢gnqine with the same power outpu.

entering the cy_Iinders on each intake stque. The PO A turbocharged engine's torque characteristic can be
needed to spin theentrifugal compressaés derived improved. Due to the scalled “maxidyne

from the kinetic energy of the engine’s exhaust gase: .5 4 cteristic” (a very high torque iease at low

In automotive applications, ‘boost' refers to the amogyine speeds), close to full power output is maintained
by which intake manifold pressure exceatloSpheric o peiow rated engine speed. Therefore, climbing a
pressureThis is representative of the extra air press | e ires fewer gear changes and speed loss is lower.
that is achieved over what would be achieved with t o pighatitude performance of a turbocharged engine
the forced induction. The level O.f boost may be S’mois significantly bettr. Because of the lower air pressure
on a pressure gauge, usually in bar, psi or possg¢ high altitudes, the power loss of a naturally aspirated
Kpa.The control of turbocharger boost has chan(gnging is considerable. In contrast, the performance of
dramatically over the 1Gplus years of their useqyrhine improves at altitude as a result of the greater
Modern turbochargers can usaste gatedlow-off orosqre difference between the virtuallpnstant
valvesand variable geometry, as discussed in I¢neqqure upstream of the turbine and the lower ambient
sections. pressure at outlet. The lower air density at the
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compressor inlet is largely equalized. Hence, the endiimacks

has barely any power loss. The first turbocharged diesel truck was produced
Because of reduced overall size, the sewautiating by Schweitzef(Swiss Machine Works Saurer) in 1938.
outer sirface of a turbocharger engine is smaller, it is

therefore less noisy than a naturally aspirated enghieraft

with identical output. The turbocharger itself acts as A natural e of the turbocharger and its earliest

additional silencer. known use for any internal combustion engine, starting

Applications with experimental installations in the 1920s is
with aircraft engines As anaircraft climbs to higher

Petrol-Powered Cars altitudes the pressure of the surrounding air quickly

The first turbocharged passenger carasw the falls off. At 5,486m (18,000ft), the air is at half the
Oldsmobile  Jetfire option on tHO62-1963 pressure of sea level and the airframe experiences only
F85/Cutlass which used a turbocharger mounted tohalf theaerodynamic dragHowever, since the charge
215cuin (3.52L) all aluminum V8. Also in1962, in the cylinders is pushed in by this air pressure, the
Chevrolet introduced a  special run engine normally produces only haléwer at full
turbochargedCorvairs initially called the Monzathrottle at this altude. Pilots would like to take
Spyder (19621964) and later renamed the Coradvantage of the low drag at high altitudes to go faster,
(1965-1966), which mounted autbocharger to its airbut a naturally aspirated engine does not produce
cooled flat six cylinder engine. This model popularizenough power at the same altitude to do so.
the turbocharger in North Amerieaand set the stage
for later turbocharged models from Porsche on Marine and land-based diesel turbochargers
1975up911/93Q0 Saab on the 1978984Saab 99 Turbocharging, which is comon ondiesel engine
Turbg, and the very popular 19¢8987Buick Regal/T automobilestrucks tractors andboatsis also common
Type/Grand NationalToday, turbocharging is commoin heavy machinery such B&omotivesships and
on both diesel and gasolipewered cars. auxiliary power generation.
Turbocharging can increase power output for a givTurbocharging can dramatically improve an
capacityor increase fuel efficiency by allowing engine'specific powerndpowerto-weight ratiq
smaller displacemengngine. The 'Engine of the yeeperformance characteristics that are normally poor in
2011' is an engine used in a Fiat 500 equipped witt nonturbocharged diesel engines.
MHI turbocharger. This engine lost 10% weight, saviDiesel engines have rigtonatiorbecause diesel fuel is
up to 30% in fuel consumption while delivering trinjected at or towards the end of the compression stroke
same HP (105) as an 1.4 litre engine. and is ignited solely by the heat of compression of the
charge air. Because of this, diesel engines can use a
DieselPowered Cars much hgher boost pressure than spark ignition engines,
The first production turbocharger diesel passenger limited only by the engine's ability to withstand the
was the Garretturbochargediiercedes additional heat and pressure.
300SDintroduced in 1978Today, most automotive Turbochargers are also employed in certain-sgtroke
diesels are turbocharged, sirtbe use of turbocharginccycle diesel engines, which would normally require
improved efficiency, driveability and performance ‘aRoots blowerffor aspiration. In this specific
diesel engines, greatly increasing their popularity. Tapplication, mainhElectroMotive
Audi R10 with a diesel engine even won the 24 hodiesel(EMD) 567, 645 and710Series engines, the
race of Le Mans in 2006, 2007 and 2008. turbocharger is initially driven by the engine's
crankshaft through a gear train and oserrunning
Motorcycles clutch, thereby providing aspiration for cdmnstion.
The first example of a turbocharged bike is ttAfter combustion has been achieved, and after the
1978KawasakiZ1lR TC.Several Japanese companiexhaust gases have reached sufficient heat energy, the
produced turbocharged higierformance motorcyclesoverrunning clutch is automatically disengaged, and the
in the early 1980s, such dse CX500 Turbo from turbo-compressor is thereafter driven exclusively by the
Honda a transversely mounted, liquid cooledTwin exhaust gases. In the EMD &ipgtion, the turbocharger
also available in naturally aspirated form. Since thacts as a compressor for normal aspiration during
few turbocharged motorcycles have been producstarting and low power output settings and is used for
This is partially due to an abundance of larctrue turbo charging during medium and high power
displacement, naturally aspted engines beincoutput settings. This is particularly beneficial at high
available that offer the torque and power benefits caltitudes, as areften encountered on western U.S.
smaller displacement engine with turbocharger, but railroads. It is possible for the turbocharger to revert to
return more linear power characteristics. The Ducompressor mode momentarily during commands for
manufacturer EVA motorcycles builds a small serieslarge increases in engine power.
turbochargedliesel motorcyclevith an 800cc smart
CDI engine.
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Literature Review to be vital in nearly all diesel engines aside from very

small diesel engines.
V.R.S.M. Ajjarapu Kishorel, K.V.P.P. Chandu, D.M.
ORKDQWK\ %DEX HW DO S'HVLV.QabD&@nGrti, DD Subkamani, I SidKara and et.al,
impeller of a turbochargdk ,Q WKLV VW XG S NQOERCE Redhetiods of Eigen pairs of a
are a class of turbo machinery intended to increasetyipical turbocharger compressbr ,Q WKLV VWXG\
power of internal Combustion engines. Fanipressor analysis and determination of Eigen pairs of a typical
the minimum vonmises stress (32.981 MPA) is obtairtedbocharger compressor impeller have been carried out
for the material incolol alloy 909 and the maximummsing the concept of cyclic symmetry. A simplified
frequency (482.61 HZ) is obtained for the materimodel teating the blade and the hub as isolated
incolol alloy 909. For Turbine the minimum vonmisesembers has also been attempted. The limitations of
stress (171.01 MPA) is obtained for theaterial in the simplified model have been brought out. The results
conel alloy 740 and in the frequency comparing to tbiethe finite element model using the cyclic symmetric
compressor maximum frequency (482.61 HZ) fapproach have been discussed.
incolol alloy 909.

G. Wallace, A.P. J&son, S.P. Midson, Q. Zhu and
SN. AL=XEDLG\HW DQG HW DO SHWSURSRYHPGUBMNUPHRW RI WXUERF}
package for centrifugal impelleds $ VFKHP HmbRtBIAVKHKH FDVWLQJ SURFHVV ZDV FK
laptop Aided layout and manufacture of radial impelleiree impellers as it's far able to producing castings with
is described. beginning with a odenensional extremely high internal firstclass. The generation used
calculation, the foremost dimensions (for given allerto produce theemistable impellers is defined in detail.
performance necessities) are optimized the usage ®ha semistrong solid impellers, made from an-3i
suitable optimization algorithm. Then, employing Mg-Cu alloy, are warmness treated to the T6 mood.
direct design system, the exact geometry of the impetksults from testing are offered demonstrating that the
is hooked up. these geometrical facts are then processgetllers are free of porosity and different internal
as input facts to a host of septr programs which takedefects. both mechanical belongings and fatigue
a look at the go with the flow distributiorstatistics are presented showing that the ssatile
characteristics, blade stress and vibration. interactimpellers have better houses than impellers produced by
among fashion designer and layout package changeg of traditional casting and comparable residences to
into stored to minimum. The final output can kst and machined impellers. A short stud also
received inside the shape of tdied statistics for described which identified suitable
direct manufacturing via N.C. machine.

Kamlesh Bachkar et al conducted static and thermal
*XQWHU ( * DQG &KHQ : - S'u0dysid ¢f tirigne Oladelof ttRdoddarger. The analysis
Turbocharger in Floating Bushing Bearinys % H FBaX \ddhe using Inconel 718 and the effect of induced
of this, their research have been based on the ougprgsses on turbine blade was investigated.
overall performance of the turbochars with
recognition on the thermodynamics of the manner. Ev&rMazur et al presented a failure analysis of a 70 MW
though rotor dynamic analysis is now an crucial a pgéts turbine first stage blade of Inconel nickate alloy
of the design procedure, a thorough rotor dynamf@8LC material. A detailed analysis of all elements
research become then very hard and comparatively ¥ewch had an influence on the failure initiation was
research were posted. via 1938 ffirst turbochargedcarried out.
FDU HQJLQH ZDV PDQXIDFWXUHG WKURXJK S6ZLVV JDGJHW
Works Saured G.Rajgopal et al perforndedesign and analysis of the

turbine of a turbocharger for a diesel engine. Finite
Holmes, R., Brennan, M. J. and Gottrand, B, Vibratietement model of the blade was generated by meshing
of an automotive turbo chargdr W XU ER F K DusidgH te/ s@id) Hrick element in the ANSYS 11.0
class of rapid equipment supposed to boom #udtware and thereby applying the boundary condition.
electricity d internal Combustion engines. this is
achieved through increasing the stress of intake Alessandro Romagtioet al performed experimental
permitting greater gas to be combusted. inside #ral computational heat transfer analysis in a
overdue 19th century, Rudolf Diesel and Gottli¢brbocharger turbine. Steady state thermal & structural
Daimler experimented with precompressing air performance of the blade for N 155, Haste alloy x was
increase the emgy output and fuel efficiency. the firsexamined. From the above literature review, it is
exhaust gasoline turbocharger become finished in 1928erstood that nsd of the research works have been
by means of the Swiss engineer Alfred Buchi witoncentrated on thermal stress concentration of the
introduced a prototype to boom the strength of a digsebine blade. The rotor unbalancing causes high
engine by way of a suggested forty%. The concepttioérmal stresses on the turbine blade reducing the
rapid charging at that point turned into now not wide8fficiency. This present work aims to modify the blade
usual. however, inside the last few decades, it has come

International Journal of Applied Sciess; Engineering and Management
ISSN 2320-3439, Vol. 07, No. 06, November 2018, pB-tH



A. Krishna Kishor Kattunga Anil Babu

geometry and ricreasing the thermal efficiency oSpecification d Radial Flow Turbocharger Turbine

turbine. Data
Objectives d Study Compressor Turbine
Mass flow rate, kg/s 1.0 1.04

1. Tocheck strength of Radial flow turbocharger e oy | Tttt e
turbine creating the geomenty using catia software Wi | ouse st pressure, nim 100, e,
and without holes after static analysis and thermal Fluid Air Combustion products 100%%
analysis using various materlde INCONEL 740, ¢, e k)& (C,R) 10100352) 1172 @084)
INCONEL ALLOY 909, INCONEL ALLOY 625. Blade angle at periphery ) 0° i)
2. To reduce weight of turbine by using different :““; spod. Ns o =

material. l':l;tn;;:c efficiency 082 (7013 0.82 (1,49)
3. To determine static analysis of INCONEL 740, | Fowgleat otor exit, @, (dee) 60 0
INCONEL ALLOY 909, INCONEL ALLOY 625 :::;:i:f;:;;;:?’f‘m’ :; :g
4. Observe the stresses , strains, deformations, Polywopi efficiency 096 Uard) 096 (nusdl

temperature dtsbution, heatflux. Fig-4: Specification of radial flow turbocharger
5. Finally conclude the suitable design and material

for turbine. Boundary Conditions

Length of blade is 140mm

Methodology No.of blades is 13

o _ Flow angle at rotor inlet is 70
Step 1: Collecting information and data related to radiglow angle at rotor exit is 0

flow turbocharger turbine Rotor radius inner 45
Step 2: A fully parametric model of the turbine is Rotor radius outer 60
created in catia saffare. Hubinner radius 15

Step 3: Model obtained in igs. analyzed using ANSY $4ub outer radius 25
14.5(workbench), to obtain stresses , deformation,  The outlet static pressure is specified together with the
strain, Temperature distribution and total heat flux etcstagnation temperature

Step 4Taking boundary conditions static and thermal The match number is low and it will be sufficiently
Step 5:Finally, we compare theesults obtained from  accurate to guess the static temperature

ANSYS and compared different geometry with P=1.2x10N/m?
different materials. T=730.73 K
T= Consicbr the 752k
Problem Identification T=451.85°C
) ) ) 1.2x10° 3
Improper material leads to the failuteetturbine uses = ——————=0.577 kg/m’

energy from the exhaust gases to convert heat enc., !1286'9@”25
into rotational motion. Thisotational motion of turbineP ~ '2_57 :
drives the compressor, which draws in ambient air frdffiterial Properties
the surrounding and pumps compressed air with high
density and pressure into the intake manifdid that Properties Materials

time need proper design and proper materials w Incotoy | Tnconet | tncomet
identify the probém is over heat and improper materia |—— o Tom o
and improper design reason of the failure that's why W | swengthovpay

choosing the proper material and proper design ar | vicid suensharay | se1.s4 8184 1030
increase the life of turbocharger turbine. Densityike/m?} 519325 | soso 8400
4 Poisson ratio 0.2% 0.29 0.3
Modulus of 230 158 150
elasticity(GPa)
Thermal 148 9.8 102
conductivity] W/mE)
Specific heat 0.427 0449 0410
capacity (1/g=C)
Coefficient of 16.6 x10% 16 8x 10 15 x 10
thermal expansion o
(~C)

Fig-5: Material Properties
Introduction oo Catia V5R20
CATIA V5, developed by Dassault Systems, France, is
) n ) a completely reengineered, Nexgeneration family of
Fig-3: Failure of the turbines CAD/CAMI/CAE software solutions for Product
Lifecycle Management.
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DESIGN PROCEDURE IN CATIA: analyze a wide spectrum of problems encountered in
Go to the sketcher workbench create circles as @egineering mechanics
belowradius hub after apply pad is 90mmprofile blade
VKDSH E\ XVLQJ DUFV %ODGH D ®rddgarh Orgénizdicen H W f %ODGH
DQJOH DW RXWOHW f DIWHE&ANFYS Ydraw is brgaBiRdd Mo vaibakid Bvels:
workbench apply pad Length of the blade L = 140 mm + Beginlevel
pad as shown below figure again go to the cdiet » Processor (or Routine) level
work bench create the two circles rotor purpose as per
below dimensions after go to part design workbenthe Begin level acts as a gateway into and out of the
apply pad is 90mm again go to the plane option offediSYS program. It is also used for certain global
distance is 140 create the balde profile apply padpisgram controls such as changing the job name,
140mm after go to the circular patteapply 13 turbine clearing (zeroing out) the database, and copying binary
blade as shown below figure. files. Whenyou first enter the program, you are at the
— Begin level. At the Processor level, several processors
are available.
Each processor is a set of functions that perform a
specific analysis task. For example, the general pre
processor (PREP7) is where you Huthe model, the
solution processor (SOLUTION) is where you apply
loads and obtain the solution, and the general
postprocessor (POST1) is where you evaluate the
results of a solution.
An additional postprocessor, POST26, enables you to
evaluate solution sellts at specific points in the model
as a function of time.
Fig-6: Dimensions of the turbine with and without
holes Analysis Procedure h ANSYS

Designed component in CATIA V5 workbench after
imported into ANSYS workbench now select the steady
state thermal ANALYSIS.
. Engineeering materials (material projes).
. Create or import geomentry.
. Model (apply meshing).
. Set up (boundary conditions).
. Solution.
. Result

OO WNPEF

STATIC STRUCTURAL AN ALYSIS

The static structural analysis calculates the stresses,
displacements, strains, and forces in structoeessed

by a load that does not induce significant inertia and
damping effects. Steady loading and response
conditions are assumed; that the loads and the
structure’s response are assumed to change slowly with
respect to time. A static structural load cae b
performed using the ANSYS WORKBENCH solver.
The types of loading that can be applied in a static
analysis include:

Steady State Thermal Analysis

A steady state thermal analysis calculates the effect of
steady thermal loadn a system or component, arsaly
were also doing the steady state analysis before
performing the transient analysis. A steady state
analysis can be the last step of transient thermal
analysis. We can use steady state thermal analysis to
determine temperature, thermal gradient, heat fites
Introduction to ANSYS and heat flux in an object that do not vary with time.
ANSYS is a largescale multipurpose finite element

program developed and maintained by ANSYS Inc. to

Fig-8: Without holes Turbine in catia workbench

International Journal of Applied Sciess; Engineering and Management
ISSN 2320-3439, Vol. 07, No. 06, November 2018, pB-tH



A. Krishna Kishor Kattunga Anil Babu

With Holes Mesh

Fig-53: Boundary conditions without holes in thermal
analysis

Fig-9: With holes Mesh: Nodes:102320,Elements:
61994
Without Holes Mesh

Fig-64: Boundary conditions with holes in thermal
analysis

Result and Discussion

Here the stresses, total deformations, strain,
. . temperature distribution total heat flux are obtained by
Fig-20: Without holes Mesh: Nodes:25952, analyzing the Radial flow turbocharger turbine by using
Elements:13550 different materialssNCONEL 909, INCONEL 625,
. . INCONEL 740 material, as shown in below figures.
Boundary Conditions of Static and Thermal

Analysis Von-Mises Stress Graph

The below graph shows that with Variation of
stresses two different designs with and without holes
and 3 different materials Inconel 740, Inconel 625 and
Inconel 909 like has least wanises stress is Inconel
740 materih

Fig-31: Boundary conditions without holes in static
analysis

Fig-75: Von-mises stress graph

Fig-42: Boundary conditions with holes in static

analysis Total Deformation Graph

The below graph shows that with Variation of total
deformations two different designs with and without
holes and 3 different materials Inconel 740, Inconel
625 and Inconel 909 like has least total deformation is
Inconel 740 material
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Fig-86: Total deformation graph
Strain Graph
The below graph shows that with Variation of
strain two different designs with and without holes and
3 different materials Inconel 740, Inconel 625 al
Inconel 909 like has least strain walis Inconel 740
material

Fig-119: Total heat flux graph
nclusion

Modeling and simulation of radial flow turbocharger
turbine has done two designs with and without holes by
using catia software. After observing the static analysis
and thermal analysis values wean conclude that
inconel740 better stress capacity compared with the
other materials either 2 designs and its showing better
strength values when loads are applied 0.125mpa
Temperature is applied on turbine blade 458hd
convection On doing static alysis and thermal
analysis of radial flow turbocharger turbine it is clear
that, the vormises Stress, strain deformations, Total
Fig-97: StrainGraph heat flux, temperature distribution are find out and
compared with other materials. If we compare stress,
Temperature Distribution Graph heatflux corresporidg deformations of the material
Inconel 740 material above result finally concluded
The below graph shows that with Variation &ecause of tailemade coefficient —of thermal
temperature distribution two different designs with aggPansion, high thermal conductivity, light weight and
without holes and 3 different materials Inconel 74¥rong, precision surface treatment, cost effective
Inconel 625 and Inconel 909 like has better temperatRfgduction. less alues compared to remaining
distribution Minimum value is Incon&40 material materials as suitable material For turbocharger turbine
and manufacturing the turbocharger turbine. we can
proceed Inconel 740 material because of reasonable
manufacturing cost.
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