145 Optimization of variable compression ratio accompanied with variable

injector location in DI diesel engine using renewable fuels
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Optimization of Variable Compression Ratio Accompanled with Variable
Injector Location in Di Diesel Engine Using Renewable Fuels
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Abstract

Owing to the depletion of non-renewable fuels by the
next fifty years, world energy outlook 2018 emphasls
on the search of alternative fuels to the conventlonal
fuels such as petrol, diescl, LPG etc. Simultancously
there are lot of efforts put by rescarchers In
improving the performance of the wvehlcle. The
outcome of which, the technology such as CRDI,
KAPPA, DTSI, WVT, GDI were cvolved and
commerclally implemented In the engine. The
technology Improvement has been carrled out
keeping the objectlve of minimum fuel consumption
with maximum power output. One of the technology
of varlable compression ratio was established In
recent years by rescarchers and It Improves the
performance of the engine. In addition to this the
varlable Injector location Is a novel technique
wherein the point of Injection of diesel may be
adjusted as per load and speed of the engine. By this
way the fuel atomizes efficiently causing the uniform
combustion Inside combustion chamber. The
combined study of varlable compression ratlo with
variable Injector locatlon has been carried out prior
on diesel fuel. Further the renewable fuels such as
compressed blogas and raw producer gas will be
utilized In the diesel engine In dual fuel mode. The
selection of optimum compression ratlo and
optimum varlable injector location based on load and
speed of the engine will be the outcome of the study.
The environment pollution components such as CO,
NOx and HC due to diesel fuel combustion will be
substantially reduced with use of renewable fuels.

Introduction

Biogas, an alternative fuel Is derived from
anacrobic process. To overcome these obstacles,
we must look Into some alternative options for
the fossil fuels. Alternating to the rencwable
energy resources (blomass, biogas, wind, hydro
power, etc.,) Is the only way to cope up with the
increasing demand and pollution. Existing
stationary diesel engines can be retrofitted fairly
caslly for operation with alternative gaseous
fuels, such as natural gas and biogas. Natural gas
Is now being widely used to fuel combustion
engines, however its reserves limited in many
arcas of the world. Hence, biogas is a potential
alternative fuel that is renewable in nature and
thereby does not contribute to the net
atmospheric concentration of the greenhouse
gas carbon dioxide. The performance studies,
both experimental and modeling, of a direct
injection dlesel engine for two modes of
operations — one with straight diesel fueling and
another In dual-fuel mode using natural gas and
blogas.

Experimental setup

A varlable CR engine head Is installed at the top
of engine which has an auxiliary piston. The
position of auxiliary piston can be adjusted as
required to change the clearance volume.

Dlesel fuel was Introduced In various proportions
which helped us to know that the engine will not
run when 50% fuel is cut off.

By changing the position of auxiliary piston
various CR were obtalned.
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