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How Car Engines Work

• 4-stroke Engine
• Intake

• Compression

• Power

• Exhaust





Our Choice of Car Today

• How is that your car performing?
• How long have you used that your car?
• I just love that car. It looks slick.
• Toyota products are good.
• Benz is ever strong and balanced. Benz is Benz.
• German products are rugged.
• It’s either a Honda or nothing.
• I love SUVs.
• My jeep must have 4-wheel drive and possibly an auxiliary gear.
• Fuel economy is my priority. 
• I can’t drive pure water. My car must not be least in my office or family.



Vehicle Information

• The majority of consumers may be overwhelmed by the amount of 
vehicle data available today.

• Information such as:
• vehicle fuel economy

• car weight

• drive train

• engine size

• transmissions

• standard options

• performance, and much more.



Car Performance Spec by Manufactures

• Acura • Honda • MINI

• Alfa Romeo • Hyundai • Mitsubishi

• Aston Martin • Infiniti • Nissan

• Audi • Jaguar • Porsche

• Bentley • Jeep • Ram

• BMW • Kia • Rolls Royce

• Buick • Lamborghini • Scion

• Cadillac • Land Rover • Smart

• Chevrolet • Lexus • SRT

• Chrysler • Lincoln • Subaru

• Dodge • Lotus • Tata

• Ferrari • Maserati • Tesla

• Fiat • Mazda • Toyota

• Ford • McLaren • Volkswagen

• GMC • Mercedes • Volvo



Car Performance Specs by Bodystyle

• Convertibles

• Minivans/Vans

• Trucks

• Coupes

• Sedans

• Wagons

• Hatchbacks

• SUVs



Car Specification in General
• Horsepower

• Torque

• Miles per gallon (MPG)

• 0-60 or 0-100

• Safety Ratings – (SRS-Airbag, ABS, DSC, EBA, EBD, RSC, TCS, VDC etc.)

• All-Wheel Drive vs. Four-Wheel Drive

• Manumatic/Clutchless Manual/CVT Transmission

• Air Condition

• Interior – Seats, Gear Lever, Controls etc.

• Power Windows, Doors, Boot, Mirrors, Seats etc.

• Lights – Front, Rear, Mirrors, Dash board, other Interior, etc

• Exterior – Aerodynamics, Shape, Size, Colour, Rim, etc

• etc



Automatic Transmission Modes

• Typically Gear Selections are P-R-N-D-2-L

• Manually shift from "D" to "3", "2", or "L" to control 
speed safely (less braking) on steep hills, heavy 
traffic, and snow.

• 2 is for driving in traffic (slow with frequent stops i.e. 
go-slow)

• L is for driving during the winter season, for towing, 
or for driving up a steep slope

• Overdrive “O/D OFF”

• Cruise Control or autocruise or tempomat



Overdrive “O/D”

• Overdrive is basically another gear that is "higher" (lower numerically) 
than the rest of the gears in the transmission

• Overdrive was originally included in cars for cruising on the highway 
or for increasing overall top speed.

• The effect of using overdrive is that for a given speed your car:
• Will run at a lower rpm than in a lower gear
• Saves fuel
• Will allow you to have a higher top speed at peak power-producing rpm

• With the advent of 5 and 6 speed manual transmissions and now 7 
speed automatics, the need for a gear called "overdrive" is obviated 
since in most modern transmissions the highest gear functions 
basically like an overdrive.



Cruise Control

• Cruise control is a servomechanism system that automatically takes over 
the throttle of the car and controls the speed of a motor vehicle by 
maintaining a steady speed as set by the driver.

• Your car’s cruise control function:
• Can make longer journeys more comfortable

• Can help to save money on fuel

• Will allow you to maintain your speed limit and avoid speeding fines. 

• Cruise control is primarily suited for those who are going to be driving at a 
steady speed of at least 50 kmph without constant stopping – so, on a 
motorway or highway rather than on a street with frequent traffic lights.

• Turning off cruise control is as simple as applying the brake, pressing the 
‘Cancel’ or ‘On/Off’ buttons or pushing the clutch pedal in a manual car



The SUV

• FWD - Front Wheel Drive

• RWD - Rear Wheel Drive

• AWD - All Wheel Drive

• 4WD - Four Wheel Drive

Sport Utility Vehicle



What's The Difference Between FWD, RWD, AWD, 
and 4WD?

• Vehicles of all shapes and types act differently on various surfaces 
depending on whether they feature FWD, RWD, AWD, or 4WD.

• Front-Wheel Drive (FWD):

• Easily the most common drive system found in today’s vehicles

• Simply channel their power to the front wheels.

• Majority of the weight is positioned over the front wheels, offering 
good traction when its slippery.



• Rear-Wheel Drive:

• Channel their power strictly to the vehicle’s rear wheels.

• The most common drive system until the advent of front-wheel drive 
in the early 80s.

• However, RWD vehicles can handle more horsepower and higher 
vehicle weights

• This is why it is often found in sports cars, performance sedans, big 
trucks, race cars, and law enforcement pursuit vehicles.



• All-Wheel Drive (AWD):

• An AWD vehicle is one with a powertrain capable of providing power to all 
its wheels, whether full-time or on-demand.

• Today, the designation AWD is becoming narrowed, particularly in the US, 
to apply to vehicles with drive train systems that have permanent drive and 
usually include a differential between the front and rear drive shafts.

• For example, Buick’s all-wheel drive preemptively sends power to both the 
front and rear wheels on every launch to prevent slip and loss of traction.

• Unlike 4WD, All-wheel drive is beautiful in its simplicity: the system does 
everything automatically, without driver intervention.



Four-Wheel Drive (4WD or 4×4):

• Four-wheel vehicles tend to feature a two speed transfer case* with 
both high and low ranges.

• Most 4WD vehicles tend to operate in RWD mode until four-wheel 
traction is required. But unlike AWD, most systems are driver 
activated, meaning the driver must engage the 4WD function via a 
secondary gear shift or through a button or setting.

• However, many feature a setting that automatically engages the high 
range. The driver must still engage the low range.

• It is often found on large SUVs and trucks because it provides optimal 
traction when off-road.

• * A transfer case connects to the transmission to split power between 
the front and rear wheels.



Rear Wheel Vs Front Wheel

• FWD reduces weight and production cost, improves fuel economy and 
typically delivers better traction - that's because the weight of the 
engine and transmission is directly over the driven wheels.

• Fuel efficiency is the main reason most cars today are FWD models.

• RWD offers better initial acceleration when a quick start is of the 
essence.

• RWD also permits expert drivers to use various techniques to slide the 
rear end around corners, which is a skill most useful in racing.

• Additionally, by keeping part of the drivetrain in the rear, RWD cars 
usually have weight distribution closer to the optimal 50 percent 
front/50 percent rear than can be achieved with a FWD system: Equal 
weight distribution improves a vehicle's overall balance and handling.



The Downside of Front-Wheel Drive

• Despite its practical advantages, FWD has several performance 
disadvantages.

• Some exhibit a characteristic called "torque steer," in which unequal power 
application to one of the front wheels causes the vehicle to pull to one side 
or another under heavy acceleration.

• A FWD vehicle's turning radius can often be greater than the same vehicle 
with RWD. That's because cramming all that powertrain and drivetrain 
equipment under the hood doesn't leave enough room for the front 
wheels to be turned as sharply as in a rear-wheel-drive application.

• FWD systems also tend to wear out faster than the less-complex RWD 
systems. Further, the lifespan of the front tires are compromised due to 
much weight coupled with acceleration, steering and braking forces.



Ups and Downs of RWD

• Everything about FWD is reversed for vehicles with RWD. Performance goes 
up: When you accelerate in a RWD vehicle, the weight transfers to the rear 
end. This leaves the front wheels to focus on directing the vehicle. You can 
also "steer" a rear-wheel-drive car with the gas pedal by applying power and 
sliding the rear end while in a corner, although this is a tactic best reserved for 
expert drivers on racetracks. 

• This doesn't necessarily make rear-wheel drive the better configuration. RWD 
has its own disadvantages. RWD cars require a driveshaft and thus a space-
robbing interior hump down the middle of the passenger cabin. They also 
need a rear differential to make the 90-degree turn necessary to transfer 
engine power from drive shaft to the rear wheels. These components add 
extra cost and weight to a vehicle while robbing horsepower and making RWD 
cars generally less fuel-efficient than FWD vehicles.

• Rear-wheel drive also is more challenging in inclement weather. Without the 
aid of traction control, a RWD car can more easily end up in a lawn or stuck in 
a ditch. Fortunately, traction control is standard on most cars and trucks today.



AWD & 4WD common in SUVs

• The biggest difference between 4WD and AWD is that an AWD drive system 
is ON all the time.

• There are two types of 4x4 and all-wheel drive: mechanical and electronic.

• Sensors on each wheel monitor traction, wheel speed, and several other 
data points hundreds of times a second. An ECU dictates where power is 
sent and to which wheel depending on the wheel that has the most grip.

• The more refined 4WD systems are activated with buttons or switches, 
rather than a rudimentary lever, and include multiple settings for the 4WD 
system. These systems usually have a 4WD ‘High’, which splits power less 
evenly and allows what’s called ‘limited slip’ between the inside and 
outside wheels. This corrects the locked, spinning inside wheel problem to 
a point.



Good Tires are Critical

• In most cases, a vehicle's tires can be more important than the 
number of wheels being driven.

• Here's a way to think about it: What would perform better in the 
snow, a front-wheel-drive car with winter tires or an AWD car 
with all-season tires?

• Michelin tested this snow-tires-versus-AWD scenario a few years 
ago. The front-wheel-drive car with winter tires outperformed 
the AWD car with all-season tires in nearly every test. The all-
wheel-drive vehicle had the edge in acceleration, but when it 
came time to hit the brakes, its braking distance was significantly 
longer than the FWD car.

• Of course, if the AWD vehicle had a full set of winter tires, it 
would be the hands-down winner, but this test goes to show you 
the importance of good tires.



Tyre Specification



Tyre Loading Information

• Maintaining your 
tyres at the correct 
pressure will 
increase the 
lifespan of your 
tyres and improve 
safety levels of 
your driving

• Shock absorbers
• Wheel balancing 
• Alignment
• Excessive breaking



Don't Buy a 10-Percent Car

• People sometimes buy an AWD or 4WD vehicle for the occasional off-
road outing, despite the fact that 90 percent of the time they'll be 
sitting in traffic or using the vehicle on paved roads.

• These drivers would be better served by buying a two-wheel-drive 
vehicle for their daily use and renting an AWD car or 4WD truck for 
their off-road outings. This would save them money on the price of 
the car as well as overall fuel and maintenance costs.



Putting it All Together

• Both 4WD and AWD systems add substantial weight, complexity and cost to a 
vehicle.

• They also reduce gas mileage because of increased drag on the drivetrain.
• As traction control becomes more common on both front- and rear-wheel-drive 

cars, the advantages to the average motorist of 4WD and AWD have pretty 
much disappeared, as have those of RWD.

• In the end, there is no "best" drivetrain layout. It's just what's best for you from 
among several different layouts with different characteristics.

• A good car dealer can help by working with you to determine the type of 
system that best meets your needs.

• But nothing beats going into the dealership already understanding the 
differences. That's what will help you decide which type of drive system is right 
for your circumstances and help you avoid mistakes such as buying a 4WD 
vehicle for your daily commute from Karshi to Central Business District, or a 
RWD sport car for exploring the off-road outings.



Factors to Consider when Buying a Car

• How long will you be keeping the car?

• Performance

• Safety

• Quality and aesthetics

• Costs – Remember, it’s Not Just About Price!!!!

• Fuel Economy (REALLY!)

• Comparing potential choices: e.g. KIA Picanto, Hyundai Lio, Peugeot 206, etc

• Renting a car before buying it

• Consider the car’s support systems

• Evaluate the availability of spare parts and the required maintenance services

• Do a Test drive



Let your Specification be Realistic

• A person visited the government matchmaker for marriage, SDU, and 
requested,

• “I am looking for a spouse. Please help me to find a suitable one.”

• The SDU officer said, “Your requirements, please.”

• “Oh, good looking, polite, humorous, sporty, knowledgeable, good in 
singing and dancing. Willing to accompany me the whole day at home 
during my leisure hour, if I don’t go out. Telling me interesting stories when 
I need companion for conversation and be silent when I want to rest.”

• The officer listened carefully and replied, “I understand you need 
television.”



The Future of Personal Transportation

• The Terrafugia TF-X™

• Terrafugia is excited to premier the new Outer Mold Line for the TF-
X™, Terrafugia's vision for the future of personal transportation. The 
TF-X™ will be a four-seat, vertical takeoff and landing (VTOL) hybrid 
electric aircraft that makes flying easier and safer than ever before. 
Visit terrafugia.com for more information.

https://www.youtube.com/watch?v=wHJTZ7k0BXU




Thank you


