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O Unit 1

Brief Introduction of Energy

Text A

History and Future of Energy Development

1. Since prehistory, when humanity discovered fire
to warm up and roast food, through the Middle Ages in
which populations built windmills to grind the wheat,
until the modem era in which nations can get electricity
splitting the atom, man has sought endlessly for energy
sources. Human has a long history of drawing profit from
fossil fuels, on one hand the coal fuels the steam engines
to run industrial rails as well as maintain households, and
secondly, the oil and its derivatives are applied widely in
industry and transportation. This model of development,
however, is based on the depletion of fossil resources
from periods of millions years without possibility for

replacement as would be required to maintain.

2. Since the beginning of the Industrial Revolution,
the question of the future of energy supplies has been
of interest. In 1865, William Stanley Jevons “
published The Coal Question in which he saw that the
reserves of coal were being depleted and that oil was

an ineffective replacement. In 1914, US Bureau of

REIR & R RY A SEFNAR K

M SEHT N 28 B K K AR 1 A
*KIEEY), Bl AMTERRE B
P, PR 5 AL S
LR, AT SR REVR B IR 7 i i
IS f kb . NN YR
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BEWUA TN KR E T REN 71, Frdede
HRBEIE W A0, Hk, Ao R HATAE
e ZIEBA T I M ES . E
s IXFPR AR B R R
FRIA IR A, I HRA
A AZERE 75 SR A0 AT B ACREYR .
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@ William Stanley Jevons: MM » #TEF] « AL, REZLNSHFEFANERER, BIRRHHROBIGAZ —, HH

ZHFFIRFMRRAND L . FH ERIEE) (The Coal Question) .




W RERTWIEHE

Mines stated that the total production was 5.7 billion
barrels. In 1956, Geophysicist M. King Hubbert
deduces that US oil production will peak between 1965
and 1970 (peaked in 1971) and that oil production will
peak “within half a century” on the basis of 1956 data.
In 1989, predicted peak by Colin Campbell. In 2004,
OPECY estimated, with substantial investments, it
would nearly double oil output by 2025.

3. The environmental movement has emphasized
sustainability of energy use and development. Renewable
energy is sustainable in its production; the available
supply will not be diminished for the foreseeable
future—millions or billions of years. “Sustainability” also
refers to the ability of the environment to cope with waste
products, especially air pollution. Sources which have no
direct waste products (such as wind, solar, and
hydropower) are brought up on this point. With global
demand for energy growing, the need to adopt various
energy sources is growing. Energy conservation is an
alternative or complementary process to energy
development. It reduces the demand for energy by using it
efficiently.

4. Extrapolations from current knowledge to the
future offer a choice of energy futures. Predictions
parallel the Malthusian catastrophe hypothesis @ .
Numerous are complex models based scenarios as
pioneered by Limits to Growth®. Modeling approaches
offer ways to analyze diverse strategies, and hopefully

find a road to rapid and sustainable development of

PR STAZHE. 1956 4, B f5
M. &« B REHED 36 B Al = et
£1E 1965—1970 “FiXF|TiwE (EEH
A= ELE 1971 FXF|THE), HHE
HERBE A MBS “EREMMEL
W”XB &g, 1989 F, F
B o 3R DUZR T URHED A7 i 7 gk
FITE . 2004 5, A EH S
i, BEEBRBERIEM, 2025 £H
mrEEEE .

5% iz 2 55 18 fie U8 1 v RE SR F
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P HfRes B AR n 1A AR R R EUe
B AW AT REEEE T iR
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BRE [T R — LA E B AT Y
PIRIGETR (R BE. KPHAEFIKRE)
{EHA T RFEEME. BlE S EREEIR T K
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(D OPEC (Organization of Petroleum Exporting Countries): fiilifiih ERM4, ZMABNFHHHEEAMEGE. BeRn

PR R, RIS RTEh SO 77 B 200 A R AT .

@ Malthusian catastrophe hypothesis: =3 i A KTHHC A D B8 2 FBOR G ARR.

@ Limits to Growth: (B IRIR) JEME N RG08 A JIMz — N 4Hr » #2287 (Donella Meadows) HIZR 8L {, A5
FEW S EMKNEAOARTZR, FARBTHENSE, RIEFHOE. IAER&AFR, WRHE, LAFHER.
X AT AR Al A S AT e AR
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humanity. Short term energy crises are also a concern
of energy development. Extrapolations lack plausibility,
particularly when they predict a continual increase in

oil consumption.

5. Energy production usually requires an energy
investment. Drilling for oil or building a wind power
plant requires energy. The fossil fuel resources that are
left are often increasingly difficult to extract and
convert. They may thus require increasingly higher
energy investments. If investment is greater than the
energy produced, the resource is no longer an effective
energy source. This means that resources, the wasteful
ones, are not used effectively for energy production.
Such resources can be exploited economically in order
to produce raw materials. New technology may
ameliorate this problem if it can lower the energy
investment required to extract and convert the
resources, although ultimately basic physics sets limits

that cannot be exceeded.

6. Between 1950 and 1984, as the Green Revolution™
transformed agriculture around the globe, world grain
production increased by 250%. The energy for the
Green Revolution was provided by fossil fuels in the
form of fertilizers (natural gas), pesticides (oil), and
hydrocarbon fueled irrigation. The peaking of world
hydrocarbon production (peak oil) may lead to
significant changes, and require sustainable methods of
production. One vision of a sustainable energy future
involves all human structures on the earth’s surface
(i.e. buildings, vehicles and roads) doing artificial
photosynthesis (using sunlight to split water as a
source of hydrogen and absorbing carbon dioxide to
make fertilizer) efficiently than plants.

. —SHAKAE, FalEa
I BB 2 R 0 F) T

RETR AL il 7 B RETR I . B
PR B K R s T R
VR . F A% A A U S o LR
HUREE AL, 30 T RE 75 2218 B REdRIY
Ao SR TF RN B BE IR Fo A7 1
L%, WA —RIERAEEAX
FIR . KRR, XA A B
VRAE REIRAE 7= h ASRERAT A . N
TP EARE, T AT TFRIX TR
Vo JE TR AN BE R A B i
ST ERIE SEEE% 5 N VN 2 S ES
S 6 R 7E 52 R % 10 3 2 P 1) RE T
BN, IR I B A] RE 2R ko

1950—1984 4 [d], H TRt ¥
AR, HAREr R
T 250%. WAk RGO E R
it T Z M RENE, AFE{EH AR
AAEFERAE, ) A ) o D,
PR VAR B & P R BRRL AT HE R -
A S A Y e EE B TE Al
PEERIA B THIE ) 7] AEHE Ok B K AR
b, I H A0 75 B AT REEE i ORI
RIX G Hop— AN a] RREERe IR Y
R, HERREATE NESM ()
Wl @R REMARK) AT
Y EA BN T HEVER CRIF R
A 7K 43 i LUAE SR 1R SR R 5 W i
AR AEED .

(1) Green Revolution: Zifa &y, 4R 20 2l 60 FEAQHLE G 77 ik [ 06 ™ a0 R RD Bl B AR HE T B3 . E#H AT g

S oK, (R B i — IR AR R Bl
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7. With contemporary space industry’s economic
activity and the related private spaceflight, with the
manufacturing industries, which go into Earth’s orbit
or beyond, delivering them to those regions will require
further energy development. Commercialization of
space includes satellite mavigation systems, satellite
television and satellite radio, and the investments of
which are estimated to be $50.8 billion. Researchers
have contemplated space-based solar power for
collecting solar power in space for use on Earth.
Space-based solar power only differ from solar and
other similar radiant energy collection methods in that
the means used to collect energy would reside on an
orbiting satellite instead of on Earth’s surface. Some
projected benefits of such a system are a higher
collection rate and a longer collection period due to the
lack of a diffusing and refracting atmosphere and

nighttime in space.

(I SCKUR:  https://en.wikipedia.org)

LA R DA &S . A%
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i@ New words and expressions

alternative  a. wAFe,
K&, B2 (AmEF)
A& b

A eil, B akit

e, ZBER
LR, FEHKE

ameliorate .
artificial a.
commercialization 7.
contemplate v.
contemporary a.

convert v. BE, fE B EAZP
cope with A3, FAT
depletion . WAL, A

derivative n.

WA, REY
B, AR B

diminish v.

exceed . Ait, prid
extract v. PR, HE
extrapolation . e B
fertilizer n. fleFt




fossil fuel
hydrocarbon .
irrigation  n.
navigation 7.
parallel .
pesticide n.
plausibility n.
radiant a.
refract .
substantial a.
transform v.
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(6 Reading for thinking

Task 1 Overview

Unit 1 Brief Introduction of Energy | \‘

Complete the following table which summarizes the main ideas of Text A.

Paragraphs Main ideas
Para.1-2

. Man has sought
(History of energy development)
Para, 3-4 1. of energy use and development
(Notions about energy development) 2 from current knowledge to the future
Para. 5-7 1. recover the wasteful energy resource
(Future of energy development) 2. on all human structures

3 for use on Earth

Task 2 Discussion

Work in pairs and discuss the following questions.

el B

What’s the meaning of “sustainability” ? (para. 3)

How many energy resources does the author mention in paragraph 1? (para. 1)

How to decide whether an energy resource is a wasteful one? (para. 5)
What did fossil fuels provide for the Green Revolution? (para. 6)
What’s the difference between space-based solar power and the regular solar power? (para. 7)
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fi Language building-up

Task 1 Collocation

Match the Chinese terms with their English equivalents.

the Industrial Revolution PESHAS
sustainable development Al FA AR
fossil fuel KR H
cope with Tk
renewable energy HEPR T2
energy conservation LR
wind power plant JE AL R

raw material A FAE K B
Green Revolution AR
satellite navigation system AEEE; N

Task 2 Specialized vocabulary

Complete the following sentences by using the terms given below. You have to change the form

if necessary.
contemplate solar power petroleum product electricity
refer to fossil fuel irrigation hydroelectric power
fertilizer bio-fuel global warming cope with
1. “Sustainability” also the ability of the environment to waste products,
especially air pollution.
2. The energy for the Green Revolution was provided by in the form of
(natural gas), pesticides (oil), and hydrocarbon fueled
3. Researchers have space-based solar power for collecting solar power in space for use
on Earth.
4. The increasing use of energy since the Industrial Revolution has also brought with it a number of
serious problems, such as , present potentially grave risks to the world.
5. The word energy is used as a synonym of energy resources, and most often refers to substances
like fuels, and in general.
6. Renewable energy technologies include 4 5 , and wind power.

Task 3 Translation practice

Translate the following sentences into Chinese. Pay attention to the usage of expressions
newly-learned in Text A.
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. Since the beginning of the Industrial Revolution, the question of the future of energy supplies

has been of interest.

. Renewable energy is sustainable in its production; the available supply will not be diminished

for the foreseeable future—millions or billions of years.

. “Sustainability” also refers to the ability of the environment to cope with waste products,

especially air pollution.

4. Short term energy crises are also a concern of energy development.

. Researchers have contemplated space-based solar power for collecting solar power in space for

use on Earth.

Text B

How Can We Store More Energy from the Sun
and the Wind?

1. Deep in the Nevada desert,” thousands of mirrors
arrayed in concentric circles face the sky, lit up by the
sun. All this reflected sunshine is directed to the top of a
640 feet (195 m) tower standing in their midst. It’s an
innovative power plant generating electricity, but not in a
way you might expect. And it can carry on doing so even
after the sun goes down. How?

2. The concentrated light heats up liquid salt pumped
to the top of the tower—the temperature reaches 566 C
(1,050 F)—and this heat is then used to make steam to

power an electricity generator in another part of the plant.

3. “The
intermittent power source—you can only produce

issue with solar traditionally is an
electricity when the sun is shining,” explains Kevin
Smith, whose company Solar Reserve built the Crescent
Dunes plant®. “But because we store the energy as heat,

BAHETFE 2 RYKPRBEFNXUBE

W ARIR YD AR AL, T8
TR RZEE—AEOR, BT
BRI RKBH Y AR A P L — A
640 ft (195m) BT . X2
NEFEK B, BEErRBEE
RIFARBAERHAEE . BIEE KT
t, XAHLETIRAT DU L. IX R
EAatzg?

SR B K BH ¥ T LK 4l 21 35 T
HEE N 566 °C (1050 °F),
Z R RGEZRR, WAL
Hy—HrHIRkBEEE.

“fle GrK BHRE A2 — Fh ] Iy BEUR
A TEFHC B YR I f A fE A HL, 7
dLIC « SE R, “(ER LI RE
TRCARE A Gl A, FATHEAT LA
BEMA KRR —F, X

@ Nevada: WHEM, I FEEAKN, ELERSBEETRO M ZHERK-BMHEXBRETDEE G SR, BE
KEBEHEBRFEREHILAAEMNZ —, B LR N3 E s8R & BT i k.

@ the Crescent Dunes Plant: # H ¥ s B E R Y, IR A 0 s, J9RREN RIS S e s, %
LN R A S R AU SRR, C 10 BT ERRSE, BRI BRI ERINBAE TR E BRI T, MR R
RHARS FEEN SRR,
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we can reliably produce electricity 24 hours a day, just
like a conventional gas fired power station.”

Growing market

4. The plant is one of a raft of sustainable energy
storage solutions trying to address renewable energy’s
Achilles heel®: its variability—ignoring tidal power’s
constancy. If we could store the electricity that sun and
wind produce, we could tap into those stores when
production dips. And this is the only way we’re going to
mount an effective challenge to the dominance of fossil
fuels, experts say. Yes, tidal power is renewable and
constant, but as yet, we haven’t found commercially
viable ways of tapping into it.

5. Storage methods currently being used around the
world include batteries, flywheels, geothermal plants,
compressed air and hydrogen—even ice. But the most
popular method is hydro power—water pumped to the
top of a mountain and then released to power turbines at
the bottom.

6. According to research company Navigant, global
energy storage installations are going to rise nearly
14,000 MW by 2025. “We are moving away from very
large conventional power stations that produce electricity
which is sent through the grid to consumers, to a system
where power is produced in a much more distributed
way,” says IHS’s Sam Wilkinson. “So storage is
obviously a major focus, because it allows you to
compensate for and correct for a lot of that fluctuating
generation that comes from renewables.”

Power to the people

7. Our homes are increasingly being used for

24 /NITHRREEAE R At B KR R
N EIEENL T AT

REH KI5

A R e TP R A A e (] B
(R HWRERAREMN), KR
H 3ty 7 A R R 3K — R I B AR 2 T
VEZ — o QRIRATAT LA 47 A BH AN
R = A L, IR AT BAE R HE
D N R RE R . T RAN
WA RIX R 2Pk A A RE TR SCRC
Hofz ME—ig1e. 21, MWEeR
AT P RER, 10 HL AT BARRSE R R,
{5 H A58 /AT i AT &
Jie

X4 5 AT A RAERE A =X
BIEEMLAERE . CECAERE. UG
AE. E4a7 A M%RE. AfRe, HE2
RRUKMERE. HRHAT B 12 KEE
fERe—W K2 LT, ZJEHBUK
DR (L B R 5 A FEATL

WHELEN AT R E, 28K
REVRAE A I S BB R 2025 4F
¥4 EFFIER 14 000 MW 2Z |
AT PR 3 0 e Sl de i PR
W [ 2% P ik e h, BRAEFRATIEFE
1] 5B R4y B RE R AE 7= EE AR, 7
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@ Achilles heel: PiWEHINT2 86, FRIFMTETMTIOMER, FRHEM ——MQEREBMKRMTT, Rt —5Ea. FXRE

FFIR PR DS T By, LR — AU R B g . B
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energy storage as well. The US electric car manufacturer
points out that the average household uses more
electricity in the morning and evening than during the
day, when solar energy is plentiful. So its battery charges
during the day from solar roof panels, then powers the
home in the evening. “Without a home battery, excess
solar energy is often sold to the power company and
purchased back in the evening at a higher price,” Tesla
argues. “The mismatch adds demand on power plants
and increases carbon emissions,” it adds. The same
principle is being applied at a new housing development
in Hoog Dalem, the Netherlands—part of the Universal
Smart Energy Framework project being rolled out by a
consortium of companies, including ABB", IBM“and
Stedin.

“Three tennis courts”

8. Larger battery plants such as Smarter Network
Storage (SNS) in Leighton Buzzard, UK, are also likely
to play a big role. The plant comprises 50,000
lithium-ion battery cells, across a site the size of three
tennis courts. It can store enough energy to power 1,100
typical UK homes for a day during times of average
demand.

9. Plant boss Nick Heyward explains that UK
electricity grids need to balance supply and demand at
all times, but they are struggling to cope as more wind
and solar power comes online. “One solution could be to
add capacity to the existing grid, but that could be very
expensive and disruptive,” he says. “And then you have
the problem of energy curtailment—where wind and
solar plants are switched off when there isn’t much

demand, which is a waste.”

fitife. REHRIEREREL, &
I REAE R AN B R e T
HK, 1 EKRA A7 2 1
B, BT LA R 2 TE 1K BH e
ELAR AT LAZA K BHREHLMtb 7 e, BB
LT U AT T T ER A
APHAE BRI R EE T, KPHRER H
1% & H B 2R R A F],
M I 7 DLSE & A0 4% [B] 0 Ha R
L7 RERRLGE, “XFRUETR A
T KRBT RE, BEmT
i HETUR: o " i 2= FE A BA— T0UHT 15
J2 & RE T H H [R) R A X —HE,
%15 H 3¢ J& T ABB. IBM I Stedin
o ) B 0388 P R R A URRE 42
TiH .

“=AMEKIHRIER”

KAEBEH), W T3 E I
i 4 R B0 B e X 4% B e A A
(SNS), e 2] HEEZFEH .
%) 4 50 000 ZHARE T, S
RN = MERY, TRTEFH
A LU 1100 DIEEKE—
BT I R R 7 K

ML 2R 5« IR TE R
U, SEE M B R E T,
{EL At AT 1E BeR A 58 2 10 XU e A1 K B
AR . — Tl 1k 7 58 AT LA 36 10
BlA R R BCR, (HAE R &
51, HAEZESOREL, 7 ik, “5
ST A b 7 RE Y R ——AE RE YR
i K B AN KA 3t 77 5% P RVBE AT R
REA LR —FIRTE.”

(D ABB (Asea Brown Boveri Ltd.): {414k 500 34k, HEELE M0 T oL oR8e e, & 4B e F0 E Shfb i RS 0 41 5 4
sk, SO FREBIEA . Tk, 22@ AR RS S P bR e, (R G X B £ B
@ IBM (lnternational Business Machines Corporation): [EFREfLALAE AR, 2 4ERE KNG SR AR S @ocr e, Ml

HAERBER 30 FHA, LHER 160 ZAEFAMIX .
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10. Storage systems like SNS offer the ability to
export energy to the grid at times of high demand, and
keep it in reserve when demand is low. Mr. Heyward
believes that if such plants were replicated across the
UK, it could unlock more than £600m of benefits
annually by 2040.

Green but unclean?

11. But environmentalists are concerned that many
of the constituents in the conventional battery, such as
cobalt and nickel, are pollutants. So the race is on to
find cleaner alternatives.

12. Aquion’s saltwater and manganese oxide
battery is made from more sustainable materials than the
typical lithium-ion battery, tolerates more charge and
discharge cycles, costs less, and doesn’t catch fire.
Ambri, meanwhile, has developed a liquid metal battery,
which it says is low-cost and emissions free. It also says
its liquid electrodes are stronger than the solid ones
found in common batteries, and thus less susceptible to
failure.

13. While such innovations may be welcome, the
fact remains that the US still derives the vast majority of
its electrical storage from pumped hydro—which is not
one of the most efficient energy storage technologies.
This rather defeats the purpose of renewable energy
storage. The number of projects in the pipeline bodes
well, says the Energy Storage Association, but we are
still a long way from the storage levels we need.

14. One big impediment is regulation—or lack of
it. Governments around the world are only now
beginning to respond to this new energy landscape.

(£ CRYE:  http://www.bbe.com/news/business-
34974644)
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Unit 1 Brief Introduction of Energy f%

r New words and expressions

array . HE7

bode v i

cobalt n. 4

compensate . #Mz

compress V. R4

concentrated a. P 3]

concentric a. EENT

consortium 7. £H

constituent n. R

conventional a. T HLEY

curtailment 7. A1 8%,

derive v, KR

dip w Tk

disruptive a. A, HlERale
electrode n. L

fluctuating a. D&/ AD)

flywheel n. T’

generator A & A

geothermal a. W a

grid n (Mes®R, RAATHEFH) AAMEL
hydrogen n. EY

impediment #. i A3

intermittent . 8] Bk &

manganese oxide AA4E

midst  n. 7 Ja]

nickel 7. %

pump V. B R FHHRENTA, BRARF
replicate v. B H

susceptible a. B HraRMmEL
tap into 2

variability ». T

i@l Comprehensive questions

1. The word “impediment” in the sentence “One big impediment is regulation—or lack of it.” (para.
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14 ) is closest in meaning to
A. advantage B. obstacle
C. challenge D. opportunity
2. According to Kevin Smith, what is one best way to cope with solar power’s variability?
A. To store the energy as heat and produce electricity when the sun goes down.
B. To store the energy with geothermal plants and produce electricity when the sun goes down.
C. To use the energy to pump the water to the top of a mountain and release to power turbines at
the bottom.
D. To store the energy in batteries and produce electricity when solar power energy dips.
3. Which of the following is NOT the advantage of electrical storage innovations?
A. Balancing electricity supply and demand.
B. Reducing carbon emission.
C. Eliminating pollutant.
D. Earning money.
4. According to the passage, which of the following is NOT true?
A. There are plenty of sustainable energy storage solutions trying to address renewable energy’s
high cost issue.
B. Storage allows energy companies to compensate for and correct for fluctuating generation
comes from conventional energy.
C. Storage systems can export energy to the grid at times of high demand, and keep it in reserve
when demand is low.
D. US have given up the most popular storage method—hydro power and have adopted liquid
electrodes from Ambri.
5. As for the prospect of energy storage, the author suggests
A. Electrical storage innovations will soon be used in the daily life.
B. Governments around the world had responded to changes in energy storage rapidly.
C. Electrical storage still has a long way to go to reach the storage levels people need.
D. Hydro power storage is an efficient way to store energy and should be adopted widely.
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