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Unit One

Aerodynamics in Car Design

Part | Text
R

Automobile designers are working on ways to build automobiles that get good gas mileage. One
way to do this is to make cars more streamlined by reducing drag, or wind resistance. Scientists de-
fine drag as a force that retards, or slows, an object that is moving through the air. All moving ob-
jects are subject to drag. Studies estimate that at 88 kilometers an hour, one-half of the car’s fuel
and more than 60 percent of the car’s horsepower are used to overcome drag. So if car designers can
reduce drag they can improve on the car’s gas mileage, or fuel efficiency.

window frame .
windshiele . . rain gutter
side mirror
hood _ |
ator grille : y . i
- ‘ | ‘ ‘d—=
head lamps / &i
(lights) ey //
vp = e
BT — i’
~TF = \—F—10
| whal] \. /J 2
N\ e
side trim
license plate ‘

mud flap -

To find out more about drag, car designers use engineers who are specialists in aerodynamics .
Aerodynamics is a science that involves the study of moving air and the forces that act on objects
moving through the air.

The aerodynamic specialists measure air resistance in units indicating coefficient of drag, or
CD. The coefficient of drag is the ratio of the amount of wind resistance an object encounters to
that of a flat plate of the same weight held vertically. As an example of CD, al.2- by 2.4-meter
piece of plywood held vertically would have a CD of about 1.1. Other shapes would have a lower
CD. A watermelon of the same weight as the plywood would have a lower CD. A falling parachute

|



would have a CD of about 1.3. In comparison, the typical automobile would have a CD of about
0.45.

Wind Tunnels: The Basic Tool

Engineers use wind tunnels to study the CD of automobiles. Wind tunnels are the basic tool of
aerodynamic research. They are used to test design models, or smaller representations, of bridges,
buildings, spacecraft, and most recently, automobiles. A wind tunnel can have a width of 12 to 24
meters and be as long as 275 meters. The tunnel has a special section where a test model is placed.
The object tested can be a full-size car or a clay model of the real thing. A huge fan blows air into
the test section at about 80 kilometers an hour. During this time the aerodynamic specialist checks
the areas of the car where there may be turbulence, or irregular air movement. Some specialists use
powerful lights to check turbulence. Other engineers use smoke, small pieces of paper, or other vis-
ible substances in the same way.

The wind tunnel studies have located several trouble spots where drag occurs around the car.
One of the major problems is the underside of the car, where there are many exposed parts. This
area accounts for about 20 percent of the drag. The rear section of the car also presents a problem.
All the air that rushes from the front of the car collects in the back and creates a vacuum, which
pulls the car backwards. Another trouble spot is the area around the window frames. Even license
plates, windshields, and side mirrors are areas of drag.

Design Improvements
The wind tunnel studies have helped make many aerodynamic improvements in automobiles.

Today many cars have hoods that slope to act as wedges against the wind. Windshields are also
better designed to cut down on wind resistance. Special dams are installed under the front section
of the car to reduce the flow, or movement of air under the car. Other improvements include re-
tractable headlamps aod smaller radiator grills. Some designers have stopped using radiator grilles
altogether. Others want to eliminate mud flaps, rain gutters, and even side trirh to reduce air tur-
bulence .
Aerodynamics will play a major role in the design of future automobiles because of the impor-
tance of improving gas mileage. And that means the consumer might see the automobile change dras-
‘ tically in size and shape from what it looks like today.

Exercise

1. Directions: According to the text, answer the following questions .

1) What kind of automobiles are automobile designers working on ways to build?
2) What is the definition of drag?

3) What can car designers improve on if they can reduce drag?

4) What is Aerodynamics?

5) How do the Aerodynamic specialists measure air resistance?
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6) How do scientists check turbulence?

7) How many trouble spots have the wind tunnel studies located? What are they?

8) Why are windshields better designed?

9) What have some designers stopped using?

10) Why is it that Aerodynamics will play an important role in the design of future
automobiles? <

2. Directions: Read the following statements carefully and decide whether they are true or false

according to the text. Write “T” for true or “F” for false in front of each statement.

1) ___ One way to build automobiles that get good gas mileage is to make cars more streamlined by
increasing drag or wind resistance.

2) Al objects are subjected to drag.

3) __ A falling parachute would have a CD of about 1.5.

4) ___ Engineers use wind tunnels to study the coefficient of drag of automobiles.

5) ___ Other engineers use smoke, small pieces of paper, or other visible substances to check tur-
bulence.

6) The underside of the car where there are many exposed parts takes up about 20 percent of
the drag.

7) There is no drag on license plates.
8) Today a lot of cars have hoods which slope to serve as protectors against the wind.
9) Special dams are fixed under the rear section of the car to cut down the flow, or movement

of air under the car.

10)  In order to cut down the air turbulence, some designers want to remove mud flaps, rain
gutters and side trim.

3. Directions: Pu the following inio Chinese.

The wind tunnel studies have helped make many aerodynamic improvements in automobiles .
Today many cars have hoods that slope to act as wedge against the wind. Windshields are also
better designed to cut down on wind resistance. Special dames are installed under the front section
of the car to reduce the flow, or movement of air under the car. Other improvements include re-
tractable head lamps and smaller radiator grilles. Some designers have stopped using radiator
grilles altogether. Others want to eliminate mud flaps, rain gutters, and even side trim to reduce

air turbulence .

Part I Usages and Expressions of Scientific and
Technical English
BIERIER ML A

1. Make + Noun + Adjective



easy.
makes the problem difficult.
interesting.
This hard.
makes soft.
« renders the metal strong.
tough. -
harder. hardens
; makes i softer. . softens !
This renders the stronger. This strengthens the )
weaker. weakens
longer. lengthens |
the metal shorter. a shortens the :
tighter. tightens
. the screw looser. . loosens the screw.
mak Thi
This e flatter. ® flattens
. wider. widens
the hole deeper. deepens the hole.
broader. broadens
2. Quantity
few
not many
a few
some precious metals.
small
moderate
a certeln number of
large
-
considerable . '
a great many
a lot of
plenty of
The earth contains lirtle
not much
a little
some uranium.
small
moderate
certain
a amount of
large
great
considerable ;
iron ore.
a great many
a lot of
plenty of




certain
negligible
small
The engine o
uces a moderat
The motor p erate amount of power.
considerable
large
great
. percentage
certain
proportion
moderate of the world’s coal lies in
A ) part
considerable ) this country.
quantity
large
amount

3. Contents: Coniain, Consist, Comprise, Constitute, Include
1) The packet cortains 20 cigarettes.

2) The gas contains about 5%% % of carbon monoxide.

3) The alloy contains 5% nickel and 5% iron.

4) The tank contains 100 gallons of oil.

5) The carbon monoxide content was about 5% .

6) The moisture content of the cylinder increased.

7) Part of the heat content of the gases is lost.

8) He emptied out the contents of the box.

9) A tank is a large container for holding liquids.

10) The class consists of twenty-four students.

11) The atmosphere comprises a number of gases.

12) The machine is composed of several different parts.
13) Cast-iron is made up of about six different substances.
14) The factory produces components for aircraft.

15) The resultant force acting on an aircraft wing may be resolved into a vertical component and a

horizontal component .
16) The composition of cast-iron is different for different purposes.
17) Twenty-four students constitute the class.
18) A number of gases form the atmosphere.
19) Ferrite and carbon make up mild steel.
20) Ferrite and carbon are the constituents of mild steel.

21) The students in the class include three from Germany and four from France.

22) The gases in the atmosphere include oxygen and nitrogen.

23) The mixture in the furnace includes a certain amount of limestone.




