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Part | %5 %

Unit 1

Text A

Solar Power

The sun is a blazing globe of hot gases fuelled by nuclear fusion—where small atoms
are squeezed together at great pressure to make heavier atoms with the release of massive
amounts of energy?,

The energy from the sun is radiated out in all directions as light. Much of the energy
striking the earth is reflected back into space by the atmosphere, but a staggering 90,000
TW of power arrives at the earth’s surface, 6,000 times
more power than the entire human race uses'?,

Usually, the term solar energy is generally used to re-
fer to methods of collecting light and turning it directly into
a useful form of energy. And the main available technolo-
gies are;

1. Solar Thermal Collectors

This technology uses a solar panel that is specifically
designed to collect light and heat up. Some, more carefully

insulated panels, do not require direct sunshine, and will

work even on a cloudy day. Typical working temperatures

are below 100°C, and the energy is normally used to pro-

vide either space heating or hot water for washing. For ex-

Fig.1-1 Solar Energy

ample, the flat panel solar collectors are generally cheaper
systems per unit area. Solar thermal systems typically achieve efficiencies over 80%.

2. Photovoltaic Cells

Photovoltaic (PV) cells, which convert light directly into electricity, have become
commonplace on devices such as calculators and watches. There are a number of technolo-
gies in development with the aim of making PV more economic for electrical power genera-

tion. All use semiconductor materials like those used in silicon chips.



The heart of a PV cell is the interface between two different types of semiconductor.
When a light photon hits a silicon atom in this region, it throws out an electron. The elec-
tron can travel through the n-type semiconductor to metal contacts on the surface. The
hole left by the absence of the electron travels in the opposite direction. Once at the metal
contact the electron flows through an electrical circuit back to meet up with a hole at the
other contact.

As it flows through the external circuit, the electron does useful work, like charging
a battery, or operating an electrical appliance. Photovoltaic systems have been reducing in
cost, and increasing in efficiency in recent years. The most efficient commercially availa-
ble systems can convert up to 16% of the light energy that strikes them into electrical en-
ergyt®.

3. Solar Concentrators

If the sun’s rays are concentrated using mirrors, much higher temperatures can be
created—enough to make steam to drive a turbine and generate electricity!®?. The light is
focused onto a central collector with oil flowing through it. The oil heats up to 400°C, and
then moves on to heat water and make high pressure steam.

Solar concentrators only work in direct sunshine, with the collector aimed right at the
sun. The mirror is held on a support that can turn to follow the sun as it moves through-
out the day, adding to complexity and cost™™. Because of this, they are only used in areas
benefiting from a sunny climate, with more clear days.

The first commercial use of photovoltaic cells nearly 50 years ago was powering com-
munications satellites in near-earth orbit. Today, the declining cost and increasing effi-
ciency of solar energy technology has given rise to practical applications on earth—from
powering personal electronic devices, homes and factories to generating utility-scale
power,

Solar energy provides a huge advantage for satellites because they can be launched into
orbit without the added weight of a fuel supply’®. But the advantages on earth are even
greater: Solar-generated energy provides abundant and pollution-free energy that’s not de-
pendent on fuel-delivery infrastructures, foreign relations or the price machinations of en-
ergy brokers and big business. Moreover, solar power generation provides energy when

and where you need it, and is highly scalable to match your electrical demand.

Words and Phrases

1. blazing [ 'bleizin] adj. Ry, NEHK

2. nuclear fusion (%] BTRE;: ERE
3. squeeze [skwiz] v. n. E#, &,

4. massive [ 'meesiv] adj. BEA, Ke

5. atmosphere [ 'eetmasfia] n. KK, 2K



6. staggering ['steegorip] adj.
7. flat panel

8. photovoltaic [ fautsuval'teiik | adj.

9. calculator ['keelkjuleita] 7.

2 NEFS Y

“FHRA” KFHRE

Yt 8Y; photovoltaic cell Y5 H My
HEHL, THEH

10. silicon chip BER

11. light photon GRS s
12. n-type semiconductor N 82 Sk
13. opposite direction AR 77 8]
14. turbine [ 'ta:bin] ». BE D
15. concentrator [ 'konsentreito] 7. £zt

16. climate ['klaimit] 7. %

17. declining adj. LiE=g:n)

18. utility-scale B E

19. be dependent on K5, K
20. delivery [di'liveri] =. #%, 6. E%
21. scalable ['skeilobl] adj. A FH &

Notes to the Text

[1] The sun is a blazing globe of hot gases fuelled by nuclear fusion—where small
atoms are squeezed together at great pressure to make heavier atoms with the release of
massive amounts of energy. It 5] ' fuelled by nuclear fusion {EJ5 B & if & i gases,
where 5| MR —NMEEFENA . FX: KARHERE AN ARKEERNE K £
A, KW DRFEd R EREERBRENEF, FEFEIBEPBEREE X
BER.

[2] Much of the energy striking the earth is reflected back into space by the atmos-
phere, but a staggering 90,000 TW of power arrives at the earth’s surface, 6,000 times
more power than the entire human race uses. WAJAEFHIH but EEN A, E—15
AER R BNER, striking the earth RIS HE BEEE B energy, #F3C. ik
WA ZHEBRELS RSB R ERE, BIH L 90,000 HLELKWHEESB RBRE
M, XHEMAKFTHANESH 6,000 1.

[3] The most efficient commercially available systems can convert up to 16 % of the

light energy that strikes them into electrical energy. A #) £ 15 R The most efficient com-

mercially available ff &4 iy systems, conver...into... F/R “HEEHH K- 7, 8 up
tof “BR” ZHE, strike EXBEH “BWE-- L, BE” WMER, that 3| R EIENF

TR energy. BX: REMMHEH CKHE RETHEFER LK 160666
BB OvHREE.
4]

be created—enough to make steam to drive a turbine and generate electricity. ;%] If 3|

If the sun’s rays are concentrated using mirrors, much higher temperatures can

3



FHRR—NRAERENG, BINSEXBRARRRIFRMMESR. F3X. nEFERARS
BIEKHEMARESEE, 2FEERNBE, XEUMRKHEHRBEE.

[5] The mirror is held on a support that can turn to follow the sun as it moves
throughout the day, adding to complexity and cost. M AJ& that 5| T —4NEEMNF, H
54717 & support, support EXRAFIEZAHE, BN “ X #HY, X, X", as it
moves throughout the day 7£3X B #{fEFEIR 1%, adding to complexity and cost fE4E FRIE .
B RAGEHBEE -8 L, XBEMUELSKXME KHES NI e, X
TRERMEMBA,

[6] Solar energy provides a huge advantage for satellites because they can be
launched into orbit without the added weight of a fuel supply. WAFEE T — P EERIE
MA], MAa]H 1A they $81Y satellites, without the added weight of a fuel supply #EIRIE
BX: KHEXN FILEMEAHE - TEXRRE, BAHEHKHEETRETE A SR
MR BTE RSB HE LS,

Text B

Nuclear Energy

Electricity, which plays such an important role in our lives, is generated in a power
plant. This interaction depicts a Pressurized Water Reactor ( PWR) nuclear power
plant. The function of any power plant is to convert some material or source of energy into

electricity.

Fig. 1 -2 Daya Bay Nuclear Power Station in China

A nuclear power plant uses steam to generate electricity the same as a fossil fuel pow-
er plant. The major difference between a fossil fuel power plant and a nuclear power plant

is the method used to heat the water and produce steam''). In a nuclear power plant, ura-



nium takes the place of coal, oil or gas to be the fuel used to heat water and produce
steam.

A nuclear reaction occurs when uranium atoms split into smaller particles in a chain
reaction that produces large amounts of heat!?). This heat-producing fission process is con-
trolled in a reactor. The core of the reactor contains the uranium fuel.

The fission process takes place within the fuel assemblies in the reactor core and is
controlled by the control rods. Control rods, located inside the fuel assembly, are made of
a material which absorbs neutrons. In addition to control rods, operators use boron dis-
solved in the coolant to absorb neutrons to control the fission processt*.

The nuclear energy released by fission heats the water or coolant that flows through
and around the fuel assemblies. In a nuclear power plant the coolant prevents the core of
the reactor from becoming too hot and also carries heat away from the reactor to the steam
generatort*l.

In a PWR, the system of piping that contains the coolant is called the primary
side. The separate system of piping where steam is produced to spin the turbine is called
the secondary side. The primary side water and the secondary side water do not mix.

In a nuclear power plant, a vessel known as a pressurizer keeps the primary side at
high pressure to prevent boiling, yet allowing water temperatures to reach 600 degrees
Fahrenheit. Heat from the primary side water is transferred to the secondary side through
the steam generator. Since the secondary side water is at a lower pressure than the primary
side, the secondary side water boils and becomes steam, which turns the turbine.

Because the fission process is radioactive, several barriers are built into every plant to
protect against the release of radioactivity.

Besides these physical barriers, nuclear plants have a number of independent backup
systems designed to operate in the event that normal operation of the plant is disrupted™.
In addition, the reactor, all the safety devices, and the plant itself are constantly moni-
tored and controlled from a control room. Highly trained technicians, government-licensed
operators and nuclear engineers keep watch over computers, dials, gauges and controls at
all times.

Our world must have an abundant and available source of electricity to prosper and
grow. Nuclear energy can help to provide the electricity we need today and tomorrow in a

safe, environmentally friendly manner.

Words and Phrases

1. Nuclear Energy 3513

2. electricity [ilek'trisiti] n. B, B, B%¥
3. power plant KR, KB
4. depict [di'pikt] wt. R, w5



5. fossil ['fosl] adj. EH, BRIEK, SFIHAY;

n. ea, BILEY

6. uranium [jua'reiniom] =. &h
7. take the place of =/
8. chain reaction % PR R
9. fission ['fifon] n. <#> JEFH) 43, &
10. assembly [a'sembli] n. £, %, £&, £4, ILHk
11. neutron [ 'njutron] n. 7
12. coolant [ 'kuilant] n. B, BHW, B
13. turbine ['to:bin, -bain] n. RENL
14. vessel ['vesl] n. e, B, 2801, KE, 88
15. pressurizer n. MESS, HES, REEAEXE
16. Fahrenheit ['feersnhait,'far-] adj. #RKEEIHH

n.  HREEITT
17. radioactive [ 'reidisu'sektiv] adj. JHETHER, HEISTEEHR
18. backup system &A%, WA, §HES
19. disrupt [dis'rapt] w. R, E%, FEMA, FRTRE, Bk
20. government-licensed adj. LB ETT
21. abundant [a'bandant] adj. E£EZH, THHE
22. environmental [invaisren'mentl] adj. A E#, FHEH

n.  HER

Notes to the Text

[1] The major difference between a fossil fuel power plant and a nuclear power plant
is the method used to heat the water and produce steam. WHB T X EEXEH, £TiELE
The major difference, between... plant fE M B K E1E, used to... steam i method I &
W, B KNERH] SEEENEEXFHIREEKMBERRKFTANTERR.

[2] A nuclear reaction occurs when uranium atoms split into smaller particles in a
chain reaction that produces large amounts of heat. /] & when 5|5 8 BB} & RI1E M H],
that 5] 3 € & N A] 9 S5E4T 17 & reaction, ¥F30: MR FETEDH N E /KT K% 81 M
hEBRHKRAR, KNREETERM.

[3] In addition to control rods, operators use boron dissolved in the coolant to ab-
sorb neutrons to control the fission process. M, A} 5 dissolved in the coolant ¥E K FiE M
boron, to absorb neutrons Fl to control the fission process #A/F H BR1E., TX: BT &
i, BEEFCHABRERHBHPHRRBEKR T FURHBELRE.

[4] In a nuclear power plant the coolant prevents the core of the reactor from be-
coming too hot and also carries heat away from the reactor to the steam generator. I A]

In a nuclear power plant fEfR1E, FiEN the coolant, % & prevent sb. /sth. from doing

6



sth. B “BHILFEA/FEEMHEE, Uk” WER. ¥ EZBY, RHBWEI LR MNHE
Bk, HIEHMBNRNEELEBRRKES.

[5] Besides these physical barriers, nuclear plants have a number of independent
backup systems designed to operate in the event that normal operation of the plant is dis-
rupted. M, /A] 7 designed to... {EN E i i backup systems, in the event... IR
&, inthe event that W B R “WR, H—, H---FHHT” . B&X: RTXEYHA
B, EREEATEZMIHNEERSE, SEFNBRERPHEHORELT, EMNEA
IR ERY.

Grammar
zh & 7

BARHERERX L SHAESHERETEE—BH, REEL ST EAED P RIEEINEER &
AR . shZAE EEMEss. —BNAZTERX, UERY3NE “do” h#l, #
AR Table1-1,

Table 1 -1 “do” MBI ZAHEFER
ES
* B B %, 3 &
i5 Y
—M R doing (¥ HD being done (A
TRE having done having been done

AMEEET, BFU—BANEHEXNEFTR, HRE-BRANVEIERBENE
. BEhZAERFACHEEIREENRBEAINBRAEE, CETFHOBEML-MEE
HYFE -7 RSHER.

FLEEMNFHIEFERIAFN 4 HEEEM: 2F, EEBEE. REAMEAE
H. FTESAIMUMNE.

1. ZhEAMEER

BB EMEE, HFHEGTERAREN. 2. E=AK.

Changing the resistance is a method of controlling the flow of current.

BAr F B R i B R — R T B

Closing the switch connects the cranking motor to the battery. (crank [kreepk] v. ¥%3h)

BLFAXRIEEILEEERMBEET .

Adding an electron to a neutral atom gives it a negative charge; taking an electron a-
way from a neutral atom gives it a positive charge.

SR PR E A BA; APEEFRE - EFREEFERSA.

( “adding ... atom” F1 “taking ... atom” EWAN 3L EEIE, A FPHERN
FigD

Heating a gas causes the molecules to move faster, and to become further apart.



MBS RE RS FESHBER, HEBEIEL,

W& FEEEA PR EE, MERMBER—FRRXRN, WA “itis + ¥ % 17
+ FHLWEE” WX, 1.

It is no use employing radar to detect objects in water.

HERER KT ARG AER.

Sometimes the astronauts found it was difficult keeping their feet underneath their
bodies on the moon. (astronaut [ 'sestropot] n. FHLR)

HRBEFERATNER, AL, BRI RR T ESHREXEN.

(% %75 “keeping ... the moon” REEMNMHFMERE, it BEXEH.)

2. BB AEBRMREE

HUHFERN L AT EMEIE, ¥ REOSHITAE : appreciate (B, consider %
). imagine (8% ). understand (). finish (52 ). deny (& FE). mind (S¢
#). perform (34T, 5E ). forbid (FEib) %, XEFABREL, BERXFEFEMU
igfZ.

He has finished correcting the students’ papers.

hE R T EERAE.

We delay sending doctors to that country.

RITEBREAZHIERE.

To change the direction of travel of radio waves requires changing the direction of
lines of electric forces.

By TR B NEET R, RERERNROITE.

This device keeps the air in the room at a higher pressure than outside and helps to
stop air coming in.

BEAEEFEERNSKEAKRTFESN, HERTHIEESAR.

3. BhERIERIE

EE, RUEENHLZATEAT be 25, AURKDTEENARE, MARER
SR EEPE. BEHTRSKATFH, doing MEERM FiEEHEN.

The shortest distance between raw material and a finished part is casting.

v IR EADR N T8 B M R B R 7 i

Radar is detecting and ranging by radio.

EHREATL A FMAMEE.

Automation may mean linking together a group of automatic machines performing
different operations to form an automatic production line. (automation [ota'meifon] 7.
BEhEs, B3RME

BT R, R AR N AL EEREE, LBR—FASLE
[ -

Mechanization is wusing machines instead of hand labor. ( mechanization

[ mekonai'zeifon]n. #LRAL, L3N
8



PURL R AL RREF T,

ERIBENFZRASAEXNXHNERET: IBFARTEHHEN . MRYITH; M3h
WAEARR—RETH. M.

Our purpose is developing our nuclear industry at a higher speed.

RATWBEWEERBRBEEZ T .

His work today is to machine a crank shaft.

fi 4 R B9 TAER I T — 4t

4. ZHERAWMAARE

A A FEEN, ENEEEERR—MIE (HIEARETMAER. EAE
%), E5MA—EHRMAEE, & PEEEIRE,

Energy is involved in doing work, or in heating an object.

BERTE T EMIh, SEDEER.

(34577 doing F heating ¥ 4118 in WEFE.)

In the dynamo, mechanical energy is used for rotating the armature between the poles
of an electromagnet. (dynamo ['dainemsu] n. ZH L)

HHBAZBUS, VIMESHERESBBEEMNRZ R BEEK,

(34417 rotating A1 for WEIE.)

However, if light is to be considered as having wave nature, interference and dif-
fraction effects must be expected.

BE, WRZEIDEEFESIME, BATUBRY, XOHRE THMATHN.

(#14174%E1#E “having ... nature” FER]FPMAN1F as HEE,)

Potential energy is capable of being easily changed into kinetic energy. (potential
[po'tenf(a)1] adj. WETER, TTRERY, B, HIHD

fIREF] 25 5 M FE A N B BE

( “being changed” AEhZ W —BRNEEIER D

Exercises
1. BiEEiE
RHBERG L ay-4::) KIHBERH B RS
MRS ARt Ak ste Asgit
KR A2 Bh FL KEER L RBH FE KRB
solar energy panel carbon emissions Step-Up Converters
phase-controlled rectifying bridge rated voltage rectified voltage
electricity transmission supervitage transmission power line harmonic current

2. BHAFHROZRIR (HZHRRNEE), RPREQAROIBEZDGE, AU TFBE
HNiE
(1) Alloying a metal not only increases its hardness but also its electrical resistance.

(2) Improving the lubricant, introducing more perfect bearings and decreasing the

9



resistance on the part of the medium in which the motion is taking place are means of
bringing the efficiency nearer to one (10 100%) . (lubricant ['lubrikent] n. ¥EFD

(3) Animals cannot stop breathing and plants cannot stop absorbing while the sur-
rounding atmosphere is diluting and cleansing itself. (atmosphere ['stmoasfisa] n. K<,
255, dilute [dai'ljutidi'l-] v FF¥R, BB

(4) There is a well-known laboratory experiment that involves stretching a metal
wire and observing the resulting increase in length.

(5) If progress in using atomic power to drive machines is fast enough, it is possible
that oil-driven engines may give place to the new kind of engine.

(6) Using a computer to transcribe shorthand will be of great help whenever immedi-
ate transcripts are necessary. (transcribe [treens'kraib] ». )

(7) Combining aluminum with copper, magnesium, and other metals yields an alloy
that is light, yet strong enough to stand up to the stresses of flight. Caluminum
[a"juiminem] n. £

(8) It is no use learning a theory without practice.

(9) One of the reasons for metal corrosion is being kept in the open air. (corrosion
[ko'rouzen] n. R, BMARED

(10) The mastery of science means mastering the law of nature.

(11) The relationship among the charge, field, and potential can be analyzed by u-
sing the results of these two chapters.

(12) Before considering the rate of change of a function, we shall first discuss the
concept of a limit.

¢

(13) The process of changing AC into DC is known as “ rectification” .

3. B TREXBIFRNE

(1) Transformers are related to the properties of inductors. If an inductor with an AC
voltage across it is placed in parallel to a second inductor, the electromagnetic field of the
first inductor will induce an AC voltage into the second inductor. When the two coils re-
ferred to as windings are placed on a core, they become a transformer. The input voltage is
to the primary winding and the induced voltage is taken off the secondary wind-
ing. According to the proportion of two windings’ number, transformer can be distributed
into step-up transformer and step-down transformer.

(2) Capacitors are used in power supplies to smooth out pulsating DC and to pro-
duce steady DC voltage. A simple capacitor filter is connected across the output. When
this peak voltage begins to decrease, the stored electrons in the negative side of the ca-
pacitor will discharge and flow through the load in an attempt to keep the voltage con-
stant across the capacitor. The slight charging and discharging of the capacitor pro-
duces a ripple voltage ( AC component) that is superimposed on the top of the
steady DC.

10



Reading Material
Wind Power

We’ve used the wind as an energy source for a long time. The Babylonians and Chinese
were using wind power to pump water for irrigating crops 4,000 years ago, and sailing
boats were around long before that. Wind power was used in the Middle Ages, in Europe,
to grind corn, which is where the term “windmill” comes from.

The Sun heats our atmosphere unevenly, so some patches become warmer than oth-
ers. These warm patches of air rise, other air blows in to replace them—and we feel a
wind blowing. We can use the energy in the wind by building a tall tower, with a large
propeller on the top. The wind blows the propeller round, which turns a generator to pro-
duce electricity.

We tend to build many of these
towers together, to make a “wind farm”
and produce more electricity. The more
towers, the more wind, and the larger
the propellers, the more electricity we
can make. It's only worth building wind

farms in places that have strong, steady

2,0 SIS, o R s MR

winds, although boats and caravans in-
creasingly have small wind generators to
help keep their batteries charged.

The best places for wind farms are Fig.1-3 Wind Power Station
in coastal areas, at the tops of rounded
hills, open plains and gaps in mountains—places where the wind is strong and relia-
ble. Some are offshore. To be worthwhile, you need an average wind speed of around 25
km/h. Most wind farms in the UK are in Cornwall or Wales.

Isolated places such as farms may have their own wind generators. In California, sev-
eral “wind farms” supply electricity to homes around Los Angeles.

The propellers are large, to extract energy from the largest possible volume of
air. The blades can be angled to “fine” or “coarse” pitch, to cope with varying wind
speeds, and the generator and propeller can turn to face the wind wherever it comes
from. Some designs use vertical turbines, which don’t need to be turned to face the wind.

The towers are tall, to get the propellers as high as possible, up to where the wind is

stronger. This means that the land beneath can still be used for farming.
Advantages

& Wind is free, wind farms need no fuel.
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