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https://carbiketech.com/compression-ratio/

Compression ratio (2F=H|)

Cylinder Head

the ratio of the volume of the combustion chamber
from its largest capacity to its smallest capacity.

Combustion Chamber (in Red)
1Part

Top Most Position

The petrol engine

compresses the air & fuel with 10:1 to 14:1 ratio.
23 Parts

Diesel engines

the compression-ratio; from 18:1 to 23:1

@

Bottom Most Position

Higher the compression-ratio,
better is the thermal efficiency of the engine.

Compression Ratio = 23:1 (Diesel Engine)

© 2014 crankit.in
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Air-Fuel ratio in Carburetor Engine

the upper and lower limits of combustion

The lower limit; 7:1 — 10:1 —rich mixture
which is barely enough for the engine to idle
The upper limit; 19-20 parts of air by weight to 1 part of fuel
(20:1 - lean mixture).

An average ‘cruising’ operation needs an ideal air fuel ratio of 15:1 to 17:1.

- maximum power and quick speeding/overtaking;
the engine needs ‘rich’ mixture.
about 12-13 parts air by weight to 1 part of fuel (12-13:1 air fuel ratio)

- starting a cold engine;
needs the rich mixture which the ‘choke’ provides.

- maximum fuel economy;
needs a leaner air-fuel ratio of 16:1 to 17: 1.
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Carburetor Engine

intake exhaust
valve va]ve

throttle
valve

manifold

venturi
fuel nozzle

air bleed —]

choke /

valve e combustion
me;si?igg constant-  engine chamber
level fuel cylinder
chamber

https://en.wikipedia.org/wiki/Carburetor

Basic Carburetor
(Cross Section)

AIR

Air Cleaner

Choke Valve

Float Valve

Float Arm

Float

Jet Float Chamber

Throttle Valve
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Carburetor Engine https://carbiketech.com/compression-ratio/

Advantages of a Carburetor:

1.Simple design

2.Economical to manufacture

3.Easy to service

4.Spares are affordable

5.A local mechanic can fix its problems.

Disadvantages of Carburetor:

1.Cannot provide a perfect air-fuel ratio consistently.

2.Cannot control the wastage of fuel effectively.

3.More number of parts in some complex designs which makes diagnosis difficult.
4.Some designs develop the problem of vapor lock resulting in engine stalling.
5.Delivers lower mileage & power as compared to fuel-injected systems.
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fuel Injection Engine

Engine management systems

MOTRONIC - Torque Guided Engine Management Systems
M7 System Overview with OBD and RLFS

Carbon canister § >< ;’,?.‘,J,‘,'fg
Sh Canister control { Ignition coil / Spark plug
ut valv uel rai
Air mass meter valuel tak i Ll
ntake ey
with temI] Sensor ma.nifﬂl[i sensor Variable |ﬂhikE‘ . ' P sensaor
N~ I - N " Oxygen sensor
SN dle speed acluator Knack sensor
, <Teifp
EGR valve T,Iensor SEnsor
M T 1
Electronic Tank pressure sensor :
control unit : | Oxygen sensor
Diagnosis interfaceo—{ (77 7 Chassis acceleration sensor
Malfunction &l Intank fuel (T
indicator lamp ' pump module —— é
&® — . ! | posex
immobil 0BD = On Board Diagnosis System switch
mmobilizer -~ RLFS = Retumless Fuel Supply System
TCU EGR = Exhaust Gas Recirculation T Bosch components
CAN = Controller Area Network =3 Bosch components
CAN TCU = Transmission Control Unit specifically for OBD Bosch Source

Scuola di Dottorato di Ricerca 2010 - Road vehicle and engine engineering science
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fuel Injection Engine
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Engine Management System (EMS)

A review on control system architecture of a Sl engine management system
B. Ashok *, S. Denis Ashok, C. Ramesh Kumar
School of Mechanical Engineering (SMEC), VIT University, Vellore 632014, India
Annual Reviews in Control 41 (2016) 94—118, Elsevier
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AFR Setpoint from

Fuel Flim

Torque Control Module

Controller

Compensator

Desired Air Fuel ratio b Base Fuel Injection

Pulse Width
(Feedforward Loop)

7
Injected Fuel Qty

—

Mass Air Flow
Estimator

|

v

@

Injector PWM

il T

Intake Temperamre's'm-sor

Ly
* CrankShaft
Speed Sensor |

Fig. 5. Air fuel ratio control module of a 51 engine.

A review on control system architecture of a Sl engine management system

B. Ashok *, S. Denis Ashok, C. Ramesh Kumar

School of Mechanical Engineering (SMEC), VIT University, Vellore 632014, India
Annual Reviews in Control 41 (2016) 94—118, Elsevier
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Engine Power and Torque Curves

120
280
Santa Fe ZE NI
240 ja"" Powet ™
2.4 GDi s /7““} g
Gasoline engine o =<9 P
g 0 3
A maximum power of 188ps at 6,000 rpm 2 180 4 e
40
and a maximum torgue of 24.6kgf-m at 4,000rpm. 120 \
20
2455 ”
1000 2000 2000 4000 5000 6000
Speed (RPM)
Constant torque
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Current
Il L Constant power
- e - region
B
\ & 5
() 188. §F 246 . —
s @ kg'm limit
Max. Power Max. Torque
Based M
Raw&:g‘: Speed — Manimum speed
https://www.hyundai.com/worldwide/en/suv/newsantafe/performance Ideal Output characteristics of traction motor drive
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Hybrid Electric Vehicle

Series type
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Hybrid Electric Vehicle

Commonly used mechanical torque coupling devices

Gear Box
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= 7 Hybrid Electric Vehicles: Architecture and Motor Drives
» o L iny Wiga Vol.95, No. 4, April 2007, Proceedings of the IEEE, pp.719-728
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Hybrid Electric Vehicle

1. Micro HEVs: In micro HEVs, the electric motor, in the form of a small integrated alternator/starter, is used to shut down
the engine when the vehicle comes to a complete stop, and start it up when the driver releases the brake pedal. Once in
motion, the vehicle is propelled by the internal combustion engine (ICE).

2. Mild HEVs: The mild HEV is very similar to a micro HEV, but with an increased size of the integrated alternator/starter
motor and a battery which permits power assist during vehicle propulsion. Typical fuel efficiency increase for mild HEVs are
around 20—25% for real-world driving compared to a non—hybrid.

3. Full HEVs: In full HEVs, the electric motor and batteries are significantly bigger than that of the micro HEVs and mild
HEVs. As such, depending on the vehicle power demand, the electric motor

can be used as the sole power source. Compared to micro HEVs and mild HEVs, full HEVs have much smaller engines and
require more sophisticated energy management systems. Typical fuel efficiency increase for full HEVs are around 40—45%

for real-world driving compared to a non—hybrid

4. Plug-in HEVs (PHEVs): PHEVs essentially possess the same configuration as full HEVs but with the addition of an
external electric grid charging plug, much bigger electrical components (electric motor and battery) and a downsized engine.
Owing to the high capacity electrical components, PHEVs are able to run on electric power for long periods of time.
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Hybrid Electric Vehicle

First Level

Energy Management Strategy for PHEV Powertrain

Organization Level

Sub-control Sub-control Sub-control Sub-control Sub-control

strategy for strategy for strategy for strategy for strategy for

Start-up Acceleration Cruise Mode Deceleration Stationary
Mode Mode Mode Mode

Second Level Coordination Level

Motor

Third Level { I } Control Level

Battery

Engine

Battery

Controlled Objects

T Information Flow l Control Flow

Modelling and control of hybrid electric vehicles (A comprehensive review),
http://dx.doi.org/10.1016/j.rser.2017.01.075
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Hybrid Electric

Vehicle

Soft type
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Hybrid Electric Vehicle

Operation modes Hard type

‘h""-._
T
L~
CLUTCH CLUTCH
IOPEM) {CLOSEDY
PE
(a): electric only. (b): hybrid / electric assist.

-l
'

CLUTCH
[OPEM)

CLUTCH — —
(CLOSED) e

(c): battery charging. (d): regenerative braking.
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