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Abstract

Automobile production has always been an
important segment of the industries of North
America, Japan and Western Europe . The technical
complexity of automobiles led at an early stage to
pioneering production techniques, which later on
were often transferred into other industrial sectors.
In this way automobile production was a driving
force in the development of the industrial nations in
the 20th century In this , major technological
challenges are discussed and the current state of
manufacturing technology and research is presented
we emphasis on HEV vehicle modeling and
simulation, power and energy management, energy
storage devices, propulsion systems and influence
of driving cycle that affect the overall efficiency
and fuel economy.

Keyword.Hybrid hydraulic vehicle HHV,hybrid
Electric vehicle HEV,

1. Core technologies for future automotive
production
1.1. Battery technology and its manufacturing
Today, batteries for battery electric vehicles (BEV)
and hybrid cars are usually based on Li-ion
technology holding on to achieve 250 Euro/kWh on
system level within a couple of years. However,
there are several different designs such as pouch
cells (so called coffee bags), prismatic cells and
round cells. Round cells, which are coiled, require a
well-known process technology and can be
produced fast in an established roll-to-roll process.
Pouch cells are more complex in handling and
automation, but enable the easy separation of
single, imperfect sheets, which are identified by in-
line optical inspection while building up a stack out
of
hundreds of coated sheets. Approaches like Z-
folding of the separator try to combine both types
of cells, but are generally based on pouch cells. One
major challenge is the lack of knowledge of, and
experience with the long-term behavior of the
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batteries  (“*breathing cells’’), their chemical
performance depending on battery management, the
number and shape of cycles (e.g. fast charging), and
the dependence on climate conditions. To enhance
reliability prognosis and identify real critical quality
characteristics, improved electro-chemical and
thermal models of Li-lon-Batteries are needed

2. Production management
2.1.Near-zero downtime
performance

With a large degree of automation, the automotive
industry  needs intelligent machines and
maintenance  solutions to achieve higher
productivity, improved reliability, greater efficiency
and complete quality assurance. Most machine
maintenance today is either purely reactive (fixing
or replacing equipment after it fails) or blindly
proactive (assuming a certain level of performance
degradation, with no input from the machinery
itself, and servicing equipment on a routine
schedule whether service is actually needed or not).
Both scenarios are extremely wasteful. The main
barriers for predicting health condition/performance
of a complex system include: (a) the inability to
anticipate unknown faults particularly for complex
engineering systems in  which hundreds to
thousands of sub-systems interact and contribute to
the overall system functionality and performance,
(b) the inability to sustain system functionality

production
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Fig 1. Performance Criteria

3. Statement of Problem and Objectives
IJSMER201617

As an energy storage device, a hydraulic
accumulator has the ability to accept high rates and
high frequencies of charging/discharging. It can
supply very high density of power. Figure 1 shows
different hybrids power density and energy density.
The hydraulic hybrid system can easily capture the
braking energy. Because of the high efficiency of
the system components such as the accumulator and
the pump/motor,the operational efficiencies can
exceed 70% which is far better than any other form
of hybridization These properties are very suitable
for the trucks on city drive condition. However,
hydraulic hybrid technology has two limitations.
Firstly, hydraulic hybrids have limited storage of
energy which restricts the time of continuous
operation and secondly, they currently lack grid
plug-in capabilities. This study seeks to improve the
hydraulic hybrid technology by addressing these
two Issues.

4. The Basic Principle Of Hydraulics

The principle of hydraulics is based on Pascal's
famous theory. It states the pressure of the liquid
produced in an enclosed structure has the capacity
of releasing a force up to ten times the pressure that
was produced earlier. Through hydraulics, the
basic result to be achieved is that with little
pressure, a great force should be produced.

4.1How The Basic System Works

The working of a hydraulic system is very simple.
The basic fluid used in this system is oil. A
hydraulic machine has two or more cylinders that
are connected to a single pipe containing the oil and
the pistons that helps in pushing the fluids in the
cylinders. Even the car brakes are based on the
hydraulic system. When you apply your car brakes,
your brake pedal makes the piston to act and apply
force on the master Cylinder. The main pipe is
connected to four slave pistons that activate the
brake pads of your car to the brake rotor, which in
turn makes the car come to a stop. The basic
hydraulic components are as follows:

4.1.Hydraulic Cylinders: These components of the
hydraulic system are those in which, pressure is
83|Page
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applied on the fluids (oil), to get the desired force.
The force acquired is used to power the hydraulic
machine of car brakes, cranes, turbines and a large
number of excavators. These cylinders also include
the pistons of different sizes. The hydraulic pistons
are used to push down the fluids in the other
cylinder, which in turn exerts the pressure and
pushes it back again.

4.2.Hydraulic Pumps: The hydraulic pump is a
component that is responsible for supplying the
fluids to the other essential parts of the hydraulic
system. The power generated by a hydraulic pump
is about ten times more than the capacity of an
electrical motor. There are different types of
hydraulic pumps such as the vane pumps, gear
pumps, piston pumps, etc. Among them, the piston
pumps are relatively more costly. But they have a
guaranteed long life and are even able
to.pump.thick,difficult,fluids.

4.3.Hydraulic Wrench: A hydraulic wrench is
used to tighten the nuts and bolts.

4.4.Hydraulic Lifts: Hydraulic lifts are the similar
components used for powering the hydraulic system
in cars such as the lowriders. These lift Kits are
available in any custom- made car shops.

4.5 Hydraulic Motors: This is the one most
widely used. The power in hydraulic motors is
achieved with the help of exerting pressure on the
hydraulic fluids, which is normally oil. The benefit
of using hydraulic motors is that when the power
source is mechanical, the motor develops a
tendency to rotate in the opposite direction, thus
acting like a hydraulic pump. Pascal's Law strictly
states "pressure exerted on a fluid is distributed
equally throughout the fluid". Del

5 PROPOSED CONTROL SYSTEM FOR
HYBRID ELECTRIC VEHICLE (HEV)
OVER HYBRID HYDRAULIC VEHICLE
(HHV)

The effectiveness of fuel consumption depends not

only on vehicle design but also on the control

strategy used. The control strategy provides a

dynamic control of the vehicle to ensure the best

utilization of the onboard energy resources for the

given operating conditions. So, the energy
IJSMER201617

management strategy is extremely important to
decide how and when energy will be provided by
various sources of PHEV.

ProposedHEV Model has following advantages

1.1t has better fuel consumption approach

2.1t has better vehicle speed.

3t has better battery management It can reduce air
pollution

— ..
o i

HEN RPN The

Control

Fig2 Proposed HEV Model

We need to run our proposed model on matlab
simulation software

To start this
startup_ HEV_Model.m
This will bring you to the simplest configuration of
the full vehicle.
Test HEV_Model_SHORT will run through all
three drive cycles and bring up a report.

There are a number of things to be aware of with
this demonstration.

1. Configurations

2. Stateflow

3. Power Quality

demonstration, run

1. Configurations

84|Page



ISSNN: 2455-6203

International Journal of Science Management & Engineering Research (IJSMER)
Volume 01: Issue 03: | June 2016 www.ejournal.rems.co.in

1.1 For the Mean Value and Detailed electrical
variants, re-do the selection of the Electrical B Vehicle Speed == 5
subsystem if you change the battery subsystem. S ([ )« i %% B a5 =
When you change Electrical variants, the solver
will change. This is done automatically via a script
that is called in the Initialization mask of the
Electrical and Battery blocks
(Configure_HEV_Simulation.m). However, if you
change the Battery variant, the solver doesn't
change until you re-select the Electrical variant.

1.2 The "Cells" variant of the battery is only
available for the System-Level electrical variant.

2. Stateflow

The Stateflow model produces three outputs that
route to the Motor, Generator, and Engine control
systems.  However, by default, those signal
connections do not affect the output of those control

systems. If you want to connect the Stateflow to

the reSt Of the mOdeI' eaCh SUbSyStem ha's a‘ manual I:i:;“;:i: Wieww  Insert  Tools Deskrop Wird e IIcI
switch in it that allows you to select a signal that oS b= B - &0 =

uses the Stateflow output to enable/disable the ) ene Sesd Lol
output of the PI controller. = : ;

3. Power Quality

3.1 The power quality demonstration uses Signal
Processing Toolbox. Though it is possible to
measure power quality using SimPowerSystems
alone, there are two reasons why we did not use
this.

1. The FFT analysis in the PowerGUI only checks
at a single point in tim We wanted to see a
representation as time varies to identify the
compone contributing to poor power quality

2. The Total Harmonic Distortion block in

SimPowerSystems is only for AC networks. For an | fsrerens 0 | S=
. . B} ile it View Display Diagram Simulation Analysic Code Tools Help
HEV, the DC network is the most interesting. 5 - EEEADD o @ @D -
Spectrogram works for both AC and DC networks T |
® |[’&|Engine_Testrig b A

5.SIMULATION AND RESULTS OF HYBRID
ELECTRIC VEHICLE (HEV) MODEL
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Fig.4 Engine Testing model
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6. CONCLUSION
IJSMER201617

A series HEV, a parallel HEV and a conventional
internal combustion engine have been designed in
automobile production and manufacturing using
the simulation package. Matlab Simulation results
such as fuel consumption, vehicle speed, and
complexity are compared and discussed for each
vehicle including HHV.
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