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Shark Skin Makes Planes Greener:
A Fuel-Saving Idea from Nature
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G Vocabulary

Match each word or phrase with its meaning.

1. major ( ) 2. emission ( ) 3. unexpected ( )
4. smooth ( ) 5. rough ( ) 6. resistance ( )
7. apply ( ) 8. precisely ( ) 9. currently ( )

10. allow A to ( )
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@ Reading Comprehension | 84 08
-

Read the passage and answer the questions.

Transportation is an important part of our lives, and airplanes are
one of the fastest and most convenient ways to travel. But behind

this convenience lies a hidden cost to our planet.

Airplanes fly around the world, with about 250,000 flights every day.
Although planes are convenient, they also produce a large amount of
CO,. For example, a flight from Tokyo to Osaka makes about 60 kg
of CO, per person. On long international flights, it is even more:
Tokyo to Los Angeles can be about 1 ton per person. Since CO, is a
major cause of global warming, it is important to consider ways to
reduce these emissions. The hint comes from an unexpected place:

sharks.

What does a shark’s skin feel like? Is it smooth? In fact, it is rough.
While most other fish have thin, flat scales*, sharks have very small,
tooth-like scales. These scales help water flow straight and reduce

water resistance, allowing sharks to swim quickly using less energy.

Japanese airlines are making efforts to reduce CO, emissions by
applying this mechanism. One company painted its aircraft with a
shark-skin-like pattern*, reducing air resistance by 0.24%. This means
that one airplane can save about 119 tons of fuel and reduce CO,
emissions by about 381 tons each year. Another company developed
a special film that copies shark skin. The film is expected to reduce

CO, emissions by about 800 tons per airplane each year.



Shark Skin Makes Planes Greener

Then how large is this effect?
The average family produces
about 1.5 tons of CO, per
year from electricity use.
Therefore, 381 tons is about
254 years of a family’s CO,
emissions, and 800 tons is
about 533 years. To absorb this amount of CO,, about 27,000 trees
would be needed for 381 tons, and about 90,000 trees for 800 tons.

Although this technology is promising, it is not easy to apply shark
skin technology to airplanes. First, the tiny shark-skin-like patterns
must be designed very precisely; the width and depth must be
adjusted in micrometers. In addition, they must be placed exactly
parallel to the airflow*. If the size and the angle are not correct, the
energy-saving effect will be smaller. Furthermore, if the surface

becomes dirty or scratched during flight, the effect will be reduced.

Currently, shark-skin airplanes have already been put into practical
use experimentally*. Airlines are examining their effects and expect

to use them more widely in the future. (386 words)

scale 55T shark-skin-like pattern * X flD K 5 5 #&#%k airflow K7
experimentally 55509/

25

30

35

40

3



4

n True or False

Choose T if the statement is true or F if it is false.

1. It is not important to reduce CO, emissions from airplanes.(T / F)

2. Sharks have thin, flat scales to reduce water resistance. (T /F)
3. Airplanes can reduce energy use by using real shark scales.(T / F)

4. Shark-skin technology can reduce the same amount of CO,

that tens of thousands of trees absorb. (T/F)

5. If a shark-skin-like pattern has the wrong size and angle, the

airplane saves less energy. (T/F)

Summary

Read the passage again and fill in the blanks to complete the
summary.

Planes produce a lot of CO,. However, adding a shark-skin-like pattern
can (" ) (¢ ) and reduce CO, emissions. Japanese airlines are
¢ ) its energy-saving effect and have shown that it can reduce
hundreds of tons of CO, emissions. But there are still many problems.
The patterns must be very (* ), parallel to the airflow, and kept clean.
Even so, this technology has the (* ) to expand in the future.

| ERE |
a. energy b. potential C. precise
d. testing e. save



VIN[AER B Shark Skin Makes Planes Greener

%31 Useful Expressions for Comprehension

Complete the sentence in English based on the meaning of the
Japanese sentence.

1. ZORITHIE CO, BEBZ RS T 7 1> Z AL,
The airplane used

2. ZOFLLEMIIRITHD CO, BEHZ RS TEZRBEICT B

This new technology

@ Output Activity
—

Listening & Speaking &0

Listen to the dialogue and fill in the blanks. Then, practice the
dialogue with your partner.

A: The article about airplanes and the environment was interesting,
wasn’t it?
B: Yes, it was. I didn’t know airplanes produce so many CO,

emissions.

A: Me neither. Scientists are (" ) shark-skin technology to

airplanes.

B: Right. They hope it will reduce CO, emissions.
A: What part of the article surprised you the most?
B: I was surprised by the (* ) of CO, it could reduce. It 1s
¢ ) to about 254 years of a family’s CO, emissions from

electricity use.

A: Yes, shark-skin technology may (* ) airplanes to produce
much less CO, in the future.
B: I think that could make a big (> ) for the environment.

5
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Communication

Step 1 Interview

AIEDRENEBE(C, ZBRDRBICKRZT TRITHETDORIT. =
TRICHECA V21— ERDRFEZ LELLD,

: Have you ever traveled by airplane?
1 2
, because

A
B
A: That’s true. Do you think airplanes affect the environment?
B: Yes, I think :

A

: T agree.

Step 2 | Short Discussion

FEDRENEBE(C, HEEDDRIBICRAT [AXOABTEW:
B I DWTEECTAADYvIaryLELLD,

A: I was surprised that

2
B: Me too. I didn’t know . I was also

impressed that
4
A: Yes. 1s very interesting.

B: That’s true.






