Temeerature

m ¢

Listening in

Listen to the passage and fill in the blanks.
Can You Feel the Temperature?

The temperature of regular stuff is basically just a measurement of jiggliness of
the 1 and molecules that make that stuff up. More jiggling, higher
temperature. Less jiggling, lower temperature. Of course, when something’s at a high
temperature, it feels hot, and when something'’s at a low temperature, it feels cold.
Right? Not exactly.

If you touch a piece of metal and a book that have been sitting in your fridge, the
metal will feel much colder than the book. The metal and the book are 2 at
the same temperature as measured by a thermometer, but the metal feels colder. This
isn't just a trick of the mind, though — we experience the metal as “colder” than the
book for a very 3 reason: metal is a 4 , and paper is an insulator, so
the energy, or jiggliness of the molecules in our hands, is absorbed more quickly by
the metal than by the book. Even though the book and the metal are at the same
temperature, the metal causes the temperature of our hands to go down faster, and
thus, we experience the metal as being colder — because the temperature of our
hands is what we really feel. It's like how, technically, a 5 thermometer really
only measures its own temperature and you can only 6 measure
temperatures of other things by putting them in 7 with it. Similarly, the
thermoreceptive nerves in our skin can only directly measure the temperature of the
skin itself and not of anything else. So when we touch something, we don’t feel its

temperature, but rather, we feel its effect on our skin: that is, how much and how
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quickly it transfers thermal energy — that'’s the jiggling of molecules — to or from us.
The 8 to transfer thermal energy is also why a blast of steam from your
stovetop can feel so much hotter than a blast of hot dry air from your oven, even
though the oven has a higher temperature: water vapor transfers more molecular
jiggling to your skin than air by itself.

In fact, it's tempting to say that “hot” and “cold” are 9 different concepts
from “high temperature” and “low temperature”, even though we usually use the
words 10 . "Hot” really means “it gives off a lot of energy” while high

temperature means “it has a lot

of energy” and as anyone who's Word Notebook

tried fundraising knows, just jiggliness 7=zl molecule 73F
because somebody has a lot of thermoreceptive nerve &R HEZ
something doesn’t necessarily ablast of —% stovetop Y&
mean they give a lot of it away. vapor 7S fundraising %5X

Lead in questions
1. If you keep rubbing your hands, how will you feel on your hands? And why?
2. When you touch a piece of ice or a stove accidentally, how do you feel? And why?

3. We tend to achieve “a state of equilibrium” between individual and society, or

between people. Would you like to explain it for us?

CTemperature and Zeroth Law of Thermodynamics)—

All matter is made of particles — atoms or molecules — that are in constant motion.
Because the particles are in motion, they have kinetic energy. The faster the particles are
moving, the more kinetic energy they have. What does temperature have to do with
kinetic energy? Well, as described in this figure, the more kinetic energy the particles of

an object have, the higher is the temperature of the object.
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. The gas particles on the right have more kinetic energy than those on the left. So the gas
Figure 1 SN )
on the right is at a higher temperature.

Temperature is an average measure. Particles of matter are constantly moving, but
they don’t all move at the same speed and in the same direction all the time. As we can see
in figure 1, the motion of the particles is random. The particles of matter in an object
move in different directions, and some particles move faster than others. As a result, some
particles have more kinetic energy than others. So what determines an object’s
temperature? An object’s temperature is the best approximation of the kinetic energy of
the particles. When we measure an object’s temperature, we measure the average kinetic
energy of the particles in the object.

The higher the temperature, the faster the molecules of the substance move, on the
average. Dyes will spread more rapidly through hot water than cold water. This is because
of the increased motion of the molecules. Temperature does not have to do with the
number of molecules involved. Under given conditions, the temperatures of 10-ml and
100-ml samples of boiling water are equal. This means that the average kinetic energy of
the molecules is the same for the two different quantities of water.

Temperature is different from heat, although the two concepts are linked.
Temperature is a measure of the internal energy of a system, while heat is a measure of
how energy is transferred from one system (or body) to another, or, how temperatures in
one system are raised or lowered by interaction with another.

Temperature is a property that distinguishes thermodynamics from other sciences.
This property can distinguish between hot and cold. When two or more bodies at different
temperatures are brought into contact, then after some time, they attain a common
temperature and they are said to exist in thermal equilibrium.

Thermal equilibrium refers to the situation where two objects that can transfer heat

to each other stay at a constant temperature over time. Heat can be transferred several
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ways, including if the objects are in contact with one another or if heat is radiated from a
source like a lamp or a sun. Two objects are not in thermal equilibrium if the overall
temperature changes with time, but they can approach thermal equilibrium as the hotter
object transfers heat to the colder one.

Consider, for example, a colder object touching a hotter object — like ice that has
been dropped in a hot cup of coffee. After some time, the ice (later water) and the coffee
will reach a certain temperature that is in between that of the ice and the coffee. Though
the two objects were not in thermal equilibrium at the beginning, they approach — and
eventually reach — thermal equilibrium, the temperature in between the hot and cold
temperatures.

The zeroth law of thermodynamics is one of the four laws of thermodynamics, which
states that if two systems are in thermal equilibrium with a third system, then they are in
thermal equilibrium with one another. The credit for formulating the law goes to Ralph H.
Fowler. Interestingly, the zeroth law of thermodynamics was actually developed much later
than the original three laws. However, there was some confusion regarding the
nomenclature, whether it should be named the fourth law or some other name. The
complication arose because the new law gave a much clearer definition of the temperature
and basically replaced what the other three laws had to state. Fowler finally came up with
the name to end this conflict.

The zeroth law of thermodynamics is seen in many everyday situations. First, the
thermometer may be the most well-known example of the zeroth law in action. For
example, say the thermostat in your bedroom reads 67 degrees Fahrenheit. This means
that the thermostat is in thermal equilibrium with your bedroom. However, because of
the zeroth law of the thermodynamics, you can assume that both the room and other
objects in the room (say, a clock hanging in the wall) are also at 67 degrees Fahrenheit.
Several temperature scales exist. In the United States, the Fahrenheit temperature is most
commonly used, though the International System of Units (SI unit) Centigrade (or
Celsius) is used in most of the rest of the world. The Kelvin scale is used often in physics
and is adjusted so that 0 degrees Kelvin is equal to absolute zero, which is, in theory, the
coldest possible temperature and at which point all kinetic motion ceases. Second, if you
take a glass of ice water and a glass of hot water and place them on the kitchen countertop

for a few hours, they will eventually reach thermal equilibrium with the room, with all 3
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reaching the same temperature. Third, if you place a package of meat in your freezer and
leave it overnight, you assume that the meat has reached the same temperature as the
freezer and the other items in the freezer.

The zeroth law is incredibly important as it allows us to define the concept of a

temperature scale and enables us to use thermometers to compare the temperatures of

any objects we like.

Words
o one of the very small pieces of matter that an atom
particle /'pa:tikal/ n. . - .
consists of K[ F; KL
the smallest part of an element that can exist alone
atom /'xtom/ n. | or can combine with other substances to form a
molecule [&F
the smallest unit into which any substance can be
molecule /'mplikju:l/ n. | divided without losing its own chemical nature,
usually consisting of two or more atoms 93
constant /'konstont/ adj. happening regularly or all the time RETHY
kinetic //ki'netik/ adj. relating to movement =zIHY
. | happening or chosen without any definite plan,
random /'reendom/ adj. | . )
aim, or pattern BFEHLAY
approximation something that is similar to another thing, but not
n.
/2, proksa'merfon/ exactly the same #&if; 21U
the average amount is the amount you get when
. | you add together several quantities and divide this
average /'@voridz/ adj. o .
by the total number of quantities Z13 (%) B9;
HRER; RN
a substance you use to change the color of your
dye /dar/ n. ] P
clothes, hair, etc. 8l , 39K
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(Continued)

a quality or characteristics that something has %

property /'propoti/ n.
M, BH
thermodynamics the science that deals with the relationship
n.
/ 83:moudar' neemiks/ between heat and other forms of energy # 1=
attain /a'tein/ v. toreach a particular level, age, size, etc. X
thermal /03:mal/ adj. relating to or caused by heat #fg; #HER
(formal) a balance between different people,
equilibrium groups, or forces that compete with each other, so
n.
/ itkwa'libriom/ that none is stronger than the others and a situation
is not likely to change suddenly 347 ; 3917
if something radiates light or heat, or if light or
radiate /'rerdiert/ v. | heatradiates from something, the light or heat is
sent out in all directions 4&5%
. to come near to somebody/something in distance
approach /a'proutf/ v. ) o
ortime it
. ) after a long time, or after a lot of things have
eventually /1'ventfuoli/ = adv. =
happened &%, &R
zeroth /'zioroud/ adj. | being numbered zero in a series FEERY
approval or praise that you give to someone for
credit /'kredit/ n. PP ) P Y g* N
something they have done &% ; 5H
to develop something such as a plan or a set of
formulate /'fo:mjolert/ v. |rules, and decide all the details of how it will be
done #iT; #9738
when you do not understand what is happening or
confusion /kon'fju:zon/ n.  what something means because it is not clear

. \E <
=X BE
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(Continued)

nomenclature

a system of naming things, especially in science K

n.
/nauv'menklotfa/ B, mEA
- a problem or situation that makes something more
complication
g . n.  difficult to understand or deal with EZ¥%; &2k
/ komplr'keifon /
SNE=LY)
thermometer a piece of equipment that measures the temperature
n.
/6" mpmito/ of the air, of your body, etc. JRE 1, AiETt
. an instrument used for keeping a room or a machine
thermostat /'03:mostet/  n. . — v os e
at a particular temperature J2EETEE, 8
o a scale of temperature in which water freezes at
Fahrenheit /'fronhart/ n. . .
32°and boils at 212° #GEE
a system of numbers that is used for measuring the
scale /skeil/ n. | amount, speed, quality, etc. of something RE,
2=
. | a scale for measuring temperature in which water
centigrade /'sentogreid/ n. ) R
freezes at 0° and boils at 100° EKIEE
o a scale of temperature in which water freezes at
Kelvin /'’kelvin/ n. . —
273.15 K and boils at 373.15 K £33 iE 4R
) to stop doing something or stop happening
cease /si:s/ V.
Kb, &
. the flat working surface on top of waist-level
countertop /'kauntatop/  n. ] )
kitchen cabinet FHEAE
. something wrapped in paper, packed in a box, and
package /'pekids/ n. ) ) L
then sent by mail or delivered 838 ; &
a large piece of electrical kitchen equipment in
freezer /'fri:zo/ n. | which food can be stored at very low temperatures
foralongtime K#; (7K ) RAR=E
incredibly /m'kredobli/ = adv. | (informal) extremely #Rimih, JEE
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Expressions

have to do with 5---+- BX  on(the) average —f&FKIR, T8

overtime [EERNENEE in contact with $#f4; 5-----BEZR

come up with 84 ; 12H the zeroth law of thermodynamics R FEFER
in thermal equilibrium with thermal equilibrium 31

5o REFREEIRS

equal to &ETF

Note
kinetic energy: 1&g
Kinetic energy is the energy that is produced when something moves. For example,

the kinetic energy of an asteroid falling towards the Earth is very large.

Background Reading
Ralph Howard Fowler

Fowler was a British physicist and astronomer. In 1935, Fowler was reading the
texts of two physicists Meghnad Saha and B. N. Srivastava and he came up on the text
that “Every physical quantity must be measurable in numeric terms. ” They wrote in
their text “Any of the physical properties of A which change with the application of
heat may be observed and utilized for the measurement of temperature.” In this
postulate, they didn’t use the term “zeroth law of thermodynamics.” There were many
similar postulates mentioned in the previous physics texts published by authors before
1935, but they didn’t use the term “zeroth law” in their texts.

Then in 1935, Ralph Fowler framed the term “zeroth law of thermodynamics” and
along with his co-author he gave the postulate: “If two assemblies are each in thermal
equilibrium with a third assembly, they are in thermal equilibrium with each other.” They
concluded that if two or more assemblies are in thermal equilibrium with each other, then
there must be some physical quantity which will be common in those assemblies. This
physical quantity is termed as “temperature.” Thus they proved the existence of physical

property named “temperature” through this zeroth law of thermodynamics.
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Integrated Exercises

Read Text A carefully and make a decision on the best choice for each of the

following questions.

1.Which of the following statements is NOT true about the concept of
temperature?
A. Kinetic energy is in direct proportion to temperature.
B. Temperature has something to do with the size of the object.
C. The temperature of an object depends on the kinetic energy of the particles.
D. Under given conditions, the temperatures of the boiling water in different

quantities remain the same.

2. Which of the following statements about temperature and heat is true?
A. Heat and temperature are synonymous to scientists.
B. Temperature measures the kinetic energy.
C. Temperature measures the heat. .

D. Heat is a measure of the internal energy of a system.

3. Zeroth law of thermodynamics states that o
A. If two systems are in thermal equilibrium, then the third system will also be in
thermal equilibrium
B. Two thermodynamic systems are always in thermal equilibrium with each other
C. When two systems are in thermal equilibrium with a third system, then the two
systems are in thermal equilibrium with each other
D. Two systems that are not in thermal equilibrium with a third system are also not

in thermal equilibrium with each other
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4. Which of the following situations CANNOT be explained by the zeroth law of
thermodynamics?
A.lmagine a glass of ice water and a glass of hot water are put on the table in a room
for a few hours. They will eventually reach the same temperature with the room.
B. If a package of meat in the freezer is left overnight, it will reach the same
temperature as the freezer and the other items in the freezer.
C. The Thermometer reads 25°C in your room.

D. Hot coffee cools down automatically.

5. Zeroth law of thermodynamics
A.is only valid for three objects
B.is in any way trivial
C. is named because it is more fundamental than the other three laws of
thermodynamics

D. matters how many objects are present

Choose a suitable word in the box to complete each sentence. Change the form

where necessary.
cease equilibrium approximation formulate approach
property assume random atom credit

1. The human body seeks or its own balance.

2. No one could deny the remarkable achievements made in the cooperation, not with
their or imagination.

3.The temperature measuring robot can people and take their body
temperatures. When it detects an abnormal body temperature, the robot will tell the
person about this status and then report the situation to epidemic prevention and

control staff members.
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4.Farmers without any record could not get loans to buy seeds and
fertilizers (4LAE) .

5. This material exhibited unusual physical that had never been observed in
nature.

6. Electrons and protons are particles.

7. He visited some local bookshops at and came across many books related
to his academic study and personal interests.
8. We will actually identify changes, adeptly ( #4%kith ) respond to them, and work to
steer them in a favorable direction. We will never become rigid and never
making progress.
9. We will an action plan to reach the peak of carbon dioxide emissions by
2030.
10. We can use known quantities, such as the height of a person, to determine an
measurement of unknown quantities, such as the height of a high-rise

building.

Choose a suitable phrase in the box to complete each sentence. Change the form

where necessary.
on average in contact with over time
come up with equal to have to do with
in thermal equilibrium with credit for
1. One should be the world as much as possible to enrich one’s personal

experience and broaden one’s horizon.

2.Force is mass times acceleration ( JIEE ) .

3.China deserves going beyond scrutinizing the dynamic nature of
civilization by making innovations to society to be shared by all, on the basis that

humans share the same planet, breathe the same air and share a common heritage
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and destiny.
4, a time zone spans 15° of longitude (Z2E ) .
5.We need to new ideas to add impetus (#1731 ) and inspiration to the

development of our civilization.
6. These three basic vehicles were upgraded significantly
7. If we consider an ideal gas in which the individual particles do not interact with each

other, but where we allow the particles to interact with the container walls, then we

can consider each particle as a system which is the walls.
8. Our research electrons moving and accelerating.
Translation ....................................................................................................................................... °
Conversion

Conversion is the way to change the parts of speech of some words during
translation. There are some differences in the structure of Chinese and English
language, such as the number and form of predicate in a sentence, the sentence

| length, the use of passive voice, etc.. Without consciousness of it, you are more likely
to translate based on the way of thinking in your first language. The lack of
transpositional consideration in the course of translation fails to convey the meaning
of the original text. In order to present a natural, faithful and smooth translation, it is
quite indispensable to change the part of speech of some words, which is to apply the
conversion technique. Conversion often occurs between two word classes, such as
noun to verb, preposition to verb, adjective to noun, verb to noun, verb to adjective,
verb to preposition, and so on.
1. Conversion: English—Chinese
A. noun—verb

A noun deriving from a verb can be converted into a verb in Chinese.

EX:B An object’s temperature is the best approximation of the kinetic energy of the

particles.

YRR AR KR BR T KL FEIRERI AR/ o
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B. preposition — verb
The use of prepositions in English occurs in higher frequency than it does in
Chinese. The prepositions with the obvious sense of action, such as across, against,
past, toward, through, etc., can be converted into verbs properly in Chinese to achieve
a natural way of expression.
IEX:8 Dyes spread faster in hot water than in cold water.
FREROKF IR KR BEER,
C. adjective — noun
The structure of “the + adjective” is often applied to express the meaning of a
certain class of people. The adjective in this structure is often converted into noun in
Chinese, and “the sick — J& A,” “the rich — & A" are among the numerous examples.
There are still some other occasions you can cope with in a free way to translate the
adjectives into nouns.
XA The book is typical of its kind.
EABEREBHRIHEE
2. Conversion: Chinese—English
The multi-use of verbs in Chinese is one of the typical and major differences in the
two highly-developed language systems. The sentence-making function of verbs in
Chinese is much stronger than it is in English. For example, in the sentence “B {118 E &
FRIREMTUEIRE,” there are two verbs (8. M= ) in Chinese. However, there is
only one predicate verb in the corresponding sentence in English: “We usually use
thermometers to measure temperature.” In addition to the structural consideration,
conversion is an alternative in translation, which means the verbal meaning in Chinese
can be conveyed through various classes of words other than one predicate verb in
English. Here are some examples.
A. verb — noun
With Chinese verbs converted into English nouns or noun phrases, the number of
verbs is effectively reduced in English. Meanwhile, sentence variety and conciseness can
be achieved. This is often employed in the translation of political and technical essays.
A SRt MRt ERERENEZ R —,
The misuse of guns has become one of the most serious problems threatening social

security.
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B. verb — adjective
The verbs showing one’s psychological state can be converted into English
adjectives, taking the form of “be + adjective.”
A FEHETRERN -
Don’t be content with the present achievement.
C. verb — preposition
Prepositions in English not only convey functional and static meaning, but also
attract people with their dynamic meaning. The appropriate use of prepositions helps
to avoid Chinglish expression.
| e.9. EEANESEN-dadielNEaNe

We were all in favor of his proposal(s).

Translate the following sentences into Chinese / English.

1. Conversely, when systems having the same temperature were put together, they
would surely be in thermal equilibrium.

2. Too much exposure to cell phones will do great harm to the eyesight of children.

3. Water is in continuous expansion below 4°C.

4 B ERFENVERE—HERINIE,

5. RNFHES AR NENTHEFRS,

Reading Ski"s ............................................................................................................................. °

Identifying Topic and Details

There are usually 2 basic elements in a paragraph: (1) topic, and (2) supporting
details. The topic tells the main idea of a paragraph. The sentences that explain the
main idea are called supporting details. These details can be the information, such as
data, examples, reasons, personal experiences or facts, supporting the topic sentence.
These two paragraph elements can help the reader get an easy understanding and

remember what they read. The particular reading skill introduced in this unit is to help



078

Academic English for Engineering

identify topic and recognize details as you read.

How to identify topic and details:

» To find the similarities and differences among the details

» To classify and categorize the details. The details usually perform such functions

as explanation, exemplification, reasoning, listing, and so on, which serve the topic

better.

» To find general information which includes all the other details. The general

information can serve as a label for these details.

Take paragraph 9 in text A as an example. The function and classification of each

sentence in this paragraph are shown in the following table.

 e.g. |
Description Function | Classification
Sentence 1 | The zeroth law of thermodynamics in General Topic
everyday situation idea
Sentence 2 | Case 1: The thermometer Example 1 Supporting
. _— . details
Sentences |Specific description of thermometer Explanation
3—5 used in life
Sentences | Temperature scales Further
6—8 explanation
Sentence 9 | Case 2: Ice water and hot water reaching | Example 2
the same temperature with the room
Sentence 10 | Case 3: The temperature of the meat in Example 3

the refrigerator remains the same with

the other items there

The topic “The zeroth law of thermodynamics in everyday situation” is made clear in

the first sentence — also a topic sentence. It is expounded by all the other sentences. The

other sentences, showing the information in the same category, explain three applications

of zeroth law of thermodynamics in life: the thermometer, the thermal equilibrium arrived
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at by 3 bodies (cold water, hot water and the room) and the freezer. All of these sentences
help support the main idea: the zeroth law of thermodynamics can be everywhere in our
life.

While reading, in order to identify the main idea and supporting details, you can
construct a web to display:

» the topic in the center, and

» the supporting details branched off.

The web of text A can be drawn like this:

supporting detils supporting details
kinetic ener T zeroth law of
Y emperature thermodynam|cs

‘ thermal equilibrium ‘
\ )

(the systems in thermal
equilibrium have the
(same temperature

temperature is the best |
approximation of the
kinetic energy

‘ heat transfer

J

supporting details

Read the passage and answer the questions that follow.

There are some natural causes for climate change. Volcanoes are one of the largest
natural contributors to global warming. The ash and smoke emitted during volcanic
eruptions goes out into the atmosphere and affects the climate. Water vapor is a kind
of greenhouse gas. Due to the increase in the earth’s temperature more water gets
evaporated from the water bodies and stays in the atmosphere adding to global
warming. Permafrost is there where glaciers are present. It is a frozen soil that has
environmental gases trapped in it for several years. As the permafrost melts, it releases

the gases back into the atmosphere, increasing the earth’s temperature.
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1. Fill in the empty circles based on your reading.

ashand
smoke volcanoes
emitted

natural reasons
for dimate change

2. Please tell the main idea of this passage and explain why you think it is the
main idea. You can refer to the information in the web to help you complete
the following sentences.

The main idea of this passage is

The main idea is supported by the details from the passage. The passage says

volcanoes are the largest natural contributors because

Water vapor increases the earth’s temperature because of

Melting permafrost adds to global warming because of
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Listening in

Listen to the passage and fill in the blanks.
Fever Detection

Sticking a thermometer into an armpit, mouth, ear or other body cavity is the
most 1 way to take someone’s temperature. Understandably, though, this
cannot be done at airports or checkpoints set up elsewhere to screen the masses for
feverish victims when there is a pandemic. So, in a bid to detect the warmth produced by
a fever without touching any bodies, officials have opted for 2 .

The 3 “thermometer guns” now ubiquitous in China, among other
places, are one option. These instruments, known technically as spot pyrometers, use a
device called a bolometer to 4 an object’s temperature. A bolometer’s
electrical 5 depends on how hot it is. That, in turn, depends on the amount of
infrared radiation falling on it from whatever it is pointing at. Spot pyrometers are used
widely in industry to check equipment for signs of overheating, but the infrared signals
they rely on can be muddled by dust, moisture, smoke, a change in ambient
temperature, a smudge on the device’s 6 or even by radio signals. Beyond all
this, a person checking a stream of foreheads may, for reasons of personal safety, be
reluctant to hold the gun close enough to obtain an accurate reading.

An alternative technology, the thermal camera, is costlier. But it can operate from
farther away. Instead of a single bolometer, it has an array of them. These form the
pixels which 7 the camera’s image, thus building up a heat map of whatever
that camera is looking at. One type of thermal camera, can detect 8 in
radiation which correspond to temperature differences within an image of just 0.02°C.
But this merely shows whether one part of the object being examined is warmer or
cooler than another. When measuring the object’s actual temperature, this type of
thermal camera is accurate only to about 2°C. For a single reading, this is enough to

mistake normal body temperature for a raging fever. In practice, however, the camera’s

software looks for 9 from the average temperature of passers-by. Those
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noticeably hotter than their fellows can then be selected for closer 10 .
armpit fRE cavity fg inabidto AT
opt % ubiquitous TLARTER pyrometers iRt
bolometer 2SN ERE muddle F&L ambient [EEIRY
smudge 5/ reluctant RIERHI an array of —itt
pixel 53 raging RZUAY

Lead in questions

1. List some applications of thermometers in life.

2. How do the ancient Chinese tell the temperature?

CHow Does a Thermometer Measure Air Temperature?}

)

How warm is it outside? How cold will it be tonight? A thermometer — an

instrument used to measure air temperature — easily tells us this. But how it tells us is
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another question entirely.

To understand how a thermometer works, we need to keep one thing in mind from
physics: that a liquid expands in volume (the amount of space it takes up) when its
temperature warms and decreases in volume when its temperature cools.

When a thermometer is exposed to the atmosphere, the surrounding air’s
temperature will permeate it, eventually balancing the thermometer’s temperature with its
own — a process whose fancy scientific name is “thermodynamic equilibrium.” If the
thermometer and it’s inside liquid must warm to reach this equilibrium, the liquid (which
will take up more space when warmed) will rise because it is trapped inside of a narrow
tube and has nowhere to go but up. Likewise, if the thermometer’s liquid must cool to
reach the air’s temperature, the liquid will shrink in volume and lower down the tube.
Once the thermometer’s temperature balances that of the surrounding air, its liquid will
stop moving.

The physical rise and fall of the liquid inside of a thermometer is only part of what
makes it work. Yes, this action tells you that a temperature change is occurring, but
without a numerical scale to quantify it, you’d be unable to measure just what the
temperature change is. In this way, the temperatures attached to a thermometer’s glass

play a key (albeit passive) role.

Who invented it: Fahrenheit or Galileo?

When it comes to the question of who invented the thermometer, the list of names is
endless. That’s because the thermometer developed from a compilation of ideas through
the 16th to 18th centuries, starting in the late 1500s when Galileo Galilei developed a
device using a water-filled glass tube with weighted glass buoys that would float high in
the tube or sink depending on the hotness or coldness of air outside of it (sort of like a
lava lamp). His invention was the world’s first “thermoscope.”

In the early 1600s, Venetian scientist and friend to Galileo, Santorio, added a scale to
Galileo’s thermoscope so that the value of temperature change could be interpreted. In
doing so, he invented the world’s first primitive thermometer. The thermometer didn’t
take on the shape we use today until Ferdinando I de’ Medici redesigned it as a sealed
tube having a bulb and stem (and filled with alcohol) in the mid-1600s. Finally, in the
1720s, Fahrenheit took this design and “bettered it” when he began using mercury
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(instead of alcohol or water) and fastened his own temperature scale to it. By using
mercury (which has a lower freezing point, and whose expansion and contraction is more
visible than water’s or alcohol’s), Fahrenheit’s thermometer allowed temperatures below
freezing to be observed and more precise measurements to be observed. And so,

Fahrenheit’s model was accepted as the best.

What kind of weather thermometer do you use?

Including Fahrenheit’s glass thermometer, there are 4 main types of thermometers
used to take air temperatures:

Liquid-in-glass. Also called bulb thermometers, these basic thermometers are still
used in Stevenson Screen weather stations nationwide by National Weather Service
Cooperative Weather Observers when taking the daily maximum and minimum
temperature observations. They're made of a glass tube (the “stem”) with a round
chamber (the “bulb”) at one end that houses the liquid used to measure the temperature.
As the temperature changes, the volume of liquid either expands, causing it to climb up
into the stem; or contracts, forcing it to shrink back down out of the stem toward the
bulb.

Hate how fragile these old-fashioned thermometers are? Their glass is actually made
very thin on purpose. The thinner the glass, the less material there is for the heat or cold
to pass through, and the quicker the liquid responds to that heat or cold — that is, there’s
less lag.

Bimetallic. The dial thermometer mounted on your house, barn, or in your backyard
is a type of bi-metal thermometer. (Your oven and refrigerator thermometers and furnace
thermostat are other examples, too.) It uses a strip of two different metals (usually steel
and copper) which expand at different rates to sense temperatures. The metals’ two
different expansion rates force the strip to bend one way if heated above its initial
temperature, and in the opposite direction if cooled below it. The temperature can be
determined by how much the strip/coil has bent.

Thermoelectric. Thermoelectric thermometers are digital devices that use an
electronic sensor (called a “thermistor”) to generate an electric voltage. As the electric
current travels along a wire, its electrical resistance will change as temperature changes.

By measuring this change in resistance the temperature can be calculated.
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Unlike their glass and bimetallic cousins, thermoelectric thermometers are rugged,
respond fast, and don’t need to be read by human eyes, which makes them perfect for
automated use. That’s why they’re the thermometer of choice for automated airport
weather stations. (The National Weather Service uses data from these AWOS and ASOS
stations to bring you your current local temperatures.) Wireless personal weather stations
also use the thermoelectric technique.

Infrared. Infrared thermometers are able to measure the temperature at a distance by
detecting how much heat energy (in the invisible infrared wavelength of the light
spectrum) an object gives off and calculating a temperature from it. Infrared (IR) satellite
imagery — which shows the highest and coldest clouds as a bright white, and low, warm
clouds as gray — can be thought of as a kind of cloud thermometer.

Now that you know how a thermometer works, watch it closely each day to see what

your highest and lowest air temperatures will be.

Words
o the total amount of something, especially when it
volume /'voljuim/ n. ) ) -
is large or increasing AR ; S=
. ) if liquid, gas, etc. permeates something, it enters it
permeate /p3:miert/ V. . s
and spreads through every part of it 78i# ; BiE
. . with alot of decorations or bright colors #&5Z{HJ ;
fancy /'faensi/ adj. _
HIRRAY
. to become smaller, or to make something smaller,
shrink /frimk/ V.

through the effects of heat or water U4g; Ri/>

numerical /nju:'merikal/ | adj.  expressed or considered in numbers =AY

L a book, list, record, etc. which consists of different
compilation . . . s =
n. | pieces of information, songs, etc. SC4w%¥0; 1§ ;

/ kompa'le1fon/

weighted /'wertid/ adj. having a particular weight J1ZERY
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(Continued)

buoy /bo1/

an object that floats on the sea, a lake, etc. to mark

a safe or dangerous area 3¥4%; fifx

lava /'la:vo/

hot liquid rock that flows from a volcano, or this
rock when it has become solid  ( XLLBEHA ) &

A, &%

float /flout/

if something floats, it moves slowly through the air

or stays up in the air 2%, ZNF

thermoscope

/'03:maskoup/

a device that indicates a change in temperature, esp.
one that does not measure the actual temperature

MRS, KWimas

Venetian /vo'ni:fon/

ad,.

of or relating to Venice or its people & /E2EfHY

primitive /' primatrv/

adj.

something that is primitive is very simple and does
not have the extra modern parts that would make
it faster, better, more comfortable, etc. [RIRHY;

FRER

sealed /si:ld/

adj.

shut or protected with something that prevents

air, water, etc. from getting in or out Z 9

bulb /balb/

a root shaped like a ball that grows into a flower or
plant BkZ (X))

the glass part of an electric light, that the light
shines from EEXT38

stem /stem/

the long thin part of a wine glass, vase, etc.,
between the base and the wide top (R, 1%
mER) ;@

mercury /'ms:kjori /

a heavy silver-white poisonous metal that is liquid at
ordinary temperatures, and is used in thermometers.

It is a chemical element: symbol Hg 7K$R
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(Continued)

contraction the process of becoming smaller or narrower
n.

/kon'traekfon/ WeaE ; ga/

an enclosed space, especially in your body or
chamber /'tfermbo/ n. | insideamachine (A&, EYH2EAEH)

z, (1ERSERFIER ) 518

fragile /'freedzail/ adj.  easily broken or damaged SZ#H; AEE5HY

a delay or period of waiting between one event
lag /leg/ n. N

and a second event [BIf®
bimetallic /baimr'telik/ | adj. | consisting of two metals  ( #1%l ) XE/EHY

to increase gradually in amount or degree &0 ;
mount /maunt/ V.

7

a large farm building for storing crops, or for
barn /ba:n/ n. R

keeping animalsin &1 ; &=
furnace /'f3:n1s/ n. | apiece of equipment used to heat a building XJ¥P
strip /strip/ n. | along narrow piece of paper, cloth, etc. §5; ™

strong metal that can be shaped easily, consisting
steel /sti:l/ n. i

of iron and carbon X

a soft reddish-brown metal that allows electricity
copper /'’kopa/ n. | and heat to pass through it easily, and is used to

make electrical wires, water pipes, etc. 3

a continuous series of circular rings into which
coil /ko1l/ n. | something such as wire or rope has been wound

ortwisted &, Z%B
thermoelectric di producing electricity by a difference of

adj.
/'83:mour'lektrik/ / temperatures FEEHY
. a piece of equipment used for discovering the

sensor /'sensa/ n.

presence of light, heat, movement, etc. 1£/&%a8
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(Continued)

an electrical resistor making use of a semiconductor

thermistor /03:'misto/ n.  whose resistance varies sharply in a known manner
with the temperature BBFIETIES ; HREEBIR
voltage /'voultidz/ n. | electrical force measured in volts FBJE
current /'karont/ n. | aflow of electricity through a wire E&i7i
. . the ability of a substance to stop the flow of an
resistance / r1 zistons/ n. . .
electric current through it EBFE ; FESD
T something that has the same origins as something
cousin /'kazo n.
else FBLA9 A
a vehicle or piece of equipment that is rugged is
rugged /'ragid/ adj. | strongly built and not likely to break easily
I2[ERY; £550A9
¢ ted /"ot td/ di using computers or machines to do a job, rather
automated /'pitomertr adj. .
7 than people BEIWAY; AR
L. something that is invisible cannot be seen AR
invisible /mn'vizoboal/ adj.
B9 FRER
. . ) (formal) pictures, photographs, etc. 1&; E/& ;
imagery /' 1midzori/ n.
RE
Expressions
keep...in mind i2{E takeup 512
attach..to B------ B (7E----- +) a compilation of L4

climbup _EF; A0

When it comes to... IEH, HE!

dial thermometer Z|E&EEET

give off B ; 8K
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Proper Nouns
Galileo Galilei fiIFE& - MNFIH Santorio R|IZEHE ( AG)

Ferdinando | de’ Medici Z&HEEEZ—
t-E-EE5F

Notes
1. Stevenson Screen: (SR ) BT X HFBEMHE

A Stevenson screen (also known as an instrument shelter) is a meteorological screen
to shield instruments against precipitation and direct heat radiation from outside sources,
while still allowing air to circulate freely around them.
2. National Weather Service Cooperative Weather Observers: EIIRSRIRZSESR

MER

The observers may act as severe storm spotters, phoning in reports of hazardous
weather in the winter and summer.
3. AWOS: Bl Automated Weather Observing System, SR BRI R 5

Automated Weather Observing System is a fully configurable airport weather system
that provides continuous, real-time information and reports on airport weather
conditions.
4. ASOS: Bl Automated Surface Observing Systems, E i1 3 E Y 2 4t

Automated Surface Observing System is another type of an automated weather
station, mainly used in the United States. Although similar to AWOS in nature, it is more
sophisticated and is designed to provide the necessary information to generate weather

forecasts. It serves as the primary climatology observing network in the United States.
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Integrated Exercises

Read Text B carefully and decide whether the following statements are True, False

or Not Given.

( ) 1. It is Galileo Galilei who invented the thermometer.

( ) 2. Fahrenheit’s model of thermometer was much popular and contributed a lot
for precise measurements.

( ) 3. If the glass of a thermometer is thinner, the liquid inside will respond to the
heat or cold within a shorter time.

( ) 4. The bi-metal thermometer is suited for use in the industrial and automatic
environment because of its robustness and reliability.

( ) 5. Thermoelectric thermometers are a better choice for automated airport
weather stations because they are designed to be used in difficult situations

and respond fast.

Exercise 7

Choose a suitable word in the box to complete each sentence. Change the form

where necessary.
permeate shrink primitive mount initial
resistance precise invisible imagery wavelength
1. Thicker conductors have less electrical than thinner materials.
2. The language of the poem is quite simple, but it is full of rich and emotion.
3. UV light gives off electromagnetic radiation with shorter than visible light.

4. Throughout history, mankind has created and developed many colorful civilizations,
from the earliest days of hunting to the period of agriculture, and from

booming industrial revolution to the information society.
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5. GDP in the advanced economies may 7 percent this year, whereas the full-

year GDP in this country is projected to grow this year and further rebound ( 5z3& )

— by 7.9 percent next year.

6. FAST (Five-hundred-meter Aperture Spherical radio Telescope) not only needed to
be and sensitive in its applications, but it should also be beautiful to look
at.

7.1t was the stage that she successfully achieved through slow but steady
steps.

8. We must make plans that take all factors into consideration and simultaneously

implement multiple comprehensive measures to ensure that our efforts to build an

ecological civilization all fields, regions and processes.
9. Tension here is , as we await the final result.
10. Using a telescope, Galileo discovered stars that were to the naked eye.

Exercise 8

Choose a suitable phrase in the box to complete each sentence. Change the form

* where necessary.
give off take up climb up
pass through keep...in mind when it comes to
attach...to a compilation of
1. The Chinese dishes will around 30 percent of the total, and the rest will be

Western food.

2. It sold slightly better in its second week, to $8.

3. climate change, the actions of some countries disregard the future of all
mankind as they seek all their own short-term interests.

4. The waves each other without being disturbed.

5.1t must great importance science and technology and allow

technological innovation to play a key role and crucial role in the process.
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6. The second kind, in which nuclear (#ZFHJ) particles electrons, forms a
bridge between nuclear matter (neutrons for example) and non-nuclear matter such
as electrons.

7. This book is his articles and new chapters.

8.Long term energy security and environmental goals need to be for a

sustainable development.

wOrd Formation .................................................................................................................... °

In this unit, we mainly focus on the roots: cess and ven.
1. cess

There are often spelling variants to a primary root word. The root word cess
meaning “to go,” present in the words success and access, has variant spellings of cede
and ceed. We can figure out the meaning of the words with the root cess and its

variants. Here are some examples.

Root (Base) | Meaning Word Example Definition
process ) )
a series of things that “go” for a result
(proceed)
access “go” towards
excess
“go” out of normal amount
cess (exceed)
togo
(cede, ceed) recession
act of “going” backward
(recede)
success “going” to a higher position
(succeed) or a best result
ancestor the one who has “gone” before you
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2.ven
The Latin root word ven and its variant vent both mean “to come.” These roots are
the word origin of many English vocabulary words, including prevent, invent, venue,

convenient, etc.

Root (Base) | Meaning | Word Example Definition

eventually “coming” outin the end
venue place where people “come”

convenient of a pleasant condition to

Ven u ”
to come come” together
(vent)
intervene to “come” between two things

convention a “coming” - together of people

invent to “come” to the world for the first time

Please use the appropriate form of the above “cess” and “ven” root words to fill in

the blanks in the following sentences.

1. The pandemic will not truly end until everyone has to vaccines, including
people in the poorest countries.

2. Two enterprises in this city will be punished for discharge of pollutants.

3.The success and glory of the past does not guarantee that we will always

in the future.

4. Residents, waiting for the waters to , are staying in temporary shelters,
provided by the local government, or in tents along the road.

5. A ceremony paying tribute (&) ) to the of the Chinese nation, Huangdi,
or Yellow Emperor, is held to mark the Qingming Festival.

6.In view of the weightless environment, vacuum ( EZ ) storage bags, special bags
to deal with trash, are a necessary

7.They hope to provide early detection and for children who have

psychological difficulties and improve the overall mental health of those under 18.
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SEE

8. Researchers made a new to solve the counterfeit ({iEHT ) problem in the

whiskey market.

9. These so-called “special images” allow audiences to walk straight into a

digitally projected world and interact with them in real time.

10. They have delegated him to represent their city at the

The root word “pose”, together with its variant “posit”, means “to place or put. ”

Please try to figure out the meaning of the following words formed with “pose” or

Meaning

“posit.”

Root (Base) Meaning Word Example
deposit
oppose
suppose

pose to pl t t
o place, to pu ropose
(posit) p p prop
compose
impose
dispose

Writing a Comparison and Contrast Essay

If you focus on finding out the similarities and differences between two subjects

while writing an academic article, you are working on writing a comparison and

contrast essay. The essence of this type of essay lies in finding out the similarities and

differences of two or more objects, places, events, people, etc. However, you can give
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a different writing piece with an approach you use while working on it. Let’s look into
different approaches to writing a comparison and contrast essay.
1. The structure of a comparison and contrast essay
The three approaches to writing this type of essay are:
» Point by point method
» Block structure
» Venn diagram
A. Point by point method
This method focuses on comparing or contrasting various points of the same

object. You can refer to the following outline:

Point 1
Object1 (compare/contrast) Object 2

Point 2
Object1 (compare/contrast) Object 2

Point 3
Object1 (compare/contrast) Object 2

To demonstrate what this method is about, let’s try to compare eating out and

eating at home. Let’s say we can compare or contrast three main aspects: expense,

quality of food, and atmosphere in three paragraphs, each of which is dedicated to

only one point.

 e.g. |

Topic: Eating Out vs Eating at Home

Introduction

Main body paragraph 1: Expense
Higher when dinning out (e.g. choices on how to spend money; extra charges)
Lower when eating at home (e.g. keeping an eye out for sales on foods)

Main body paragraph 2: Quality of food

Typically lower with no exceptions whening dining out (e.g. offer examples of the
cleanliness of foods, etc.)
Typically higher at home (e.g. the precise selection of ingredients, etc.)
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Main body paragraph 3: Atmosphere

Comfortable and relaxing when eating at home

Having a pleasurable social experience when dining out
Conclusion
B. Block Structure

With this approach, you take the first object to be compared and describe it in the
first paragraph from certain points. Then, in the second paragraph, you proceed to
describe the second object from the points of the same category as in the first
paragraph. Throughout the process, features or qualities are examined step by step.

You may refer to the following structure.

Object1 — Point 1
— Point 2
— Point 3

Object2 — Point 1
— Point 2
— Point 3

Conclusion

Let's see what the block structure would look like with the same topic “Eating Out

vs Eating at Home.”

 e.g. |
Topic: Eating Out vs Eating at Home
Introduction

Main body paragraph 1: Eating out

Advantage: Showing many things unexpected
Social norm: Providing a pleasurable social experience (dressing up, etc.)
Feeling: Offering an exciting feeling
Main body paragraph 2: Eating at home
Advantage: Ensuring cleanliness
Social norm: No dress code and no worry of being too loud

Feeling: Relaxing and comfortable
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Conclusion
C. Venn diagram

If you ever make up your mind on employing this tool for one of the comparison
and contrast essay topics, you can refer to the following steps.

» Simply draw two or more circles (depending on the number of objects you're
comparing).

» Write down things that have common characteristics inside the intersection of

these circles with the differences left on the outside.

Compare

Contrast

The same writing topic “Eating Out vs Eating at Home"” can be developed with this
structure as follows.
 e.g. |
Topic: Eating Out vs Eating at Home
Introduction

Main body paragraph 1: Similarities

Offering a variety of delicious foods
Providing a precious opportunity to get together with family members
Main body paragraph 2: Differences
Different health and safety consideration
Providing different social experiences
Economic factors
Conclusion
These are the three main methods used to craft a comparison and contrast essay.

Just choose the one that you feel most comfortable using.
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2. Transition words used in a comparison and contrast essay
Transition words are the key to smooth reading experience. Here are some

transition words you can use when crafting a comparison and contrast essay.

Transitional Signals for Comparison Transitional Signals for Contrast
in the same way nonetheless
similarly however
likewise yet
by the same token though
as well as in contrast
coupled with notwithstanding
in addition on the contrary
identically on the other hand
correspondingly but
moreover at the same time
together with after all
also
again
comparatively

Write an essay of comparison and contrast on the topic “Types of Thermometers”

with no less than 150 words.
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