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WHAT DO
PEOPLE MEAN WHEN
THEY SAY THAT WE
SLOTHS ARE SO
EFFICIENT?




SON, DO You

KNOW WHAT
EFFICIENCY 1S7

OKAY,
SON, LISTEN

"EFFICIENCY IS THE AMOUNT OF USEFUL
ENEEGY SUPPLIED BY A SYSTEM
COMPARED TO THE ENERGY PUT IN-"

E n E out

- process

loss 3 % =~/ DOES THAT
7 S MAKE SENSE,

"THE EFFICIENCY CAN NEVER BE 100% DUE
TO SOME ENEREGY BEING LOST TO THE
SURROUNDINGS."




SO You
MEAN WE PUT
THIS MUCH
IN---

ONLY GET

THIS MUCH
w?

A

THAT 1S
EXACTLY
RIGHT!

GO FIND
OUT HOW!
o

| "THERE ARE MANY SOURCES
W OF ENERBGY AND EFFICIENCY

DIFFERS FOR EACH ONE."




DEEP IN TH

ITY OF AB

OO 'a s ! atale

BOTT POWEER PLANT ---

rare

WE HAVE THE

MAN HIMSELF
TO GIVE US A
TOUR!

o]

HELLO,

GUYS! AHMM,
GUYS AND

CELEBRITY
TOUR GUIDE

!
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LET ME
SHOW Yol

SO HOW
DOES A COAL i
POWER PLANT /¥
WORK?  f

e

Boiler
(furnace)

Condenser Cooling Water

CO, Recycle

coaL 1S BURNED TO PRODUCE HEAT ENEREGY, WHICH IS USED
TO CONVERT WATER TO STEAM- THIS STEAM IS USED TO TUEN
THE TURBINE AND PRODUCE ELECTRICAL ENERGY.- COAL

POWER PLANTS ARE VERY EFFICIENT WITH AN EFFICIENCY OF

65%. IMAGINE THAT!"

Turbine

Transmission

Generator
Transformer

- Condenser




WITH SUCH
HIGH EFFICIENCY,
COAL POWER IS

THE BEST!

7 EXACTLY. coAL i
POWER IS NOT THE );
BEST FOR THE /i
ENVIRONMENT - 48

Pollutants of coal-fired power plant

2. Health, {;
environmental damage d 0

Ol R

1. Causes O,, smog
> healh issues S0,
NOx

: '\
@

] 3. Soot, fly ash
PM >health impacts

metals>nervous Black ;
system Carbon 5.PMs25um,
incomplete combustion o
/ fossil fuel
6. Burning coal
Smo
9 VOCs, soal, +

"NOow THAT WE LEARNED A LOT
ABOUT COAL POWER PLANTS,
LET US MOVE ON TO oUR NEXT
STOP, THE SOLAR FARM -
WHEERE IS THAT TELEFPORTATION
BEVICE-.-- 7"

A ‘.# I

158 s

(R ’,-Hi L\t
}"AN EFFECT OF THE HARMFUL GASES
i THAT ARE RELEASED FROM COAL
POWER PLANTS IS THAT THEY CAUSE A
SEVERE IMBALANCE IN THE ECOSYSTEM.
NTHIS IS WHAT YOUR HOME WOULD LOOK

|LIKE IF WE CONTINUE TO USE coAaLl"

| TELEPORTING ---



lDEEP IN A SOLAR FARM...

wow! WHAT
ARE THOSE
THINGS?

ER R

b A ey A

"THOSE ARE SOLAR PANELS. THEY ARE
USED TO CONVERT SUNLIGHT INTO
ELECTRICITY."

WELL FIRST,
SOLAR PANELS ARE
MADE OF
SEMICONDUCTORS.-

Y
% e




junchion

ptype
silicon

"WHEN ENERGY FROM
SUNLIGHT REACHES THESE
SEMICONDUCTORS, IT EXCITES
THE ELECTRONS, CAUSING
THEM TO FLOW.- THIS FLOW IS
ELECTRICAL CURRENT."

WHY DON'T

WE USE THESE
EVERYWHERE?

g 1) _
e AR
* 1}.\_ "_‘.' ‘-'J'T‘

8

UNFORTUNATELY, 10%7
SOLAR CELLS ARE WHERE DOES
USUALLY ONLY THAT ENERGY / ¢
10-15% - . GO7 gexse. N
EFFICIENT. ERREe - -

2

SOME OF THE |
LIGHT THAT
COMES IN CAN BE

"THAT'S WHY THEY ARE OFTEN A VERY DARK
COLOR THAT DOES NOT BEFLECT LIGHT."

O

g "THEY ALSO WORK BETTER AT LOWER
2% TEMPEERATURES, BUT SITTING IN THE SUN
ALL DAY IS BOUND TO MAKE THEM WARM."




DON'T SEEM \
ALL THAT
D USEFUL...

WELL IT
DEPENDS
WHERE THEY
ARE.

'
- R -3
W e ..-a'«a

"TYPICALLY, LARGE SOLAR FARMS ARE BUILT IN
PLACES WHERE IT IS VERY SUNNY- THEY ARE MOST
USEFUL NEAR THE ERUATOR WHERE THE SUNLIGHT
IS MOST DIRECT."

THERE'S '\
ALSO A LOT \
~] OF RESEARCH
2 BEING DONE TO
MAKE THEM
\  MORE
¥\ EFFICIENT.

THAT
MEANS
THEY WILL
BE MORE §
EFFICIENT /

I'M READY TO
SEE MORE!

...........




¢ DEEP UNDER

HEH, WATER
WE DOING DOWN
HERE?

KNOw THAT
WE CAN ALSO
GET ENERGY
FROM
RIVERS?

N WHEN THERE ¥

il ARE ALL THESE J

¥ OTHER
OPTIONS?

"THE NEAT THING ABOUT BIVERS IS THAT
THEY CAN PROVIDE A CONSTANT
SOURCE OF ENERGY."




ENERGY CAN BE TAKEN
FEOM BEIVERS WITH
DAMS, WHICH USE BIG
TURBINES THAT ARE
TURNED BY THE FLOWING
WATER."

GEE, THAT
SOUNDS KINDA
INEFFICIENT.-

WOw, THEN

WHY DOESN'T
EVERYONE USE
HYDROELECLTRIC
POWER?

NOT a1
AaLL,
HYDROELECTRIC
POWER IS

ALMOST 20%
EFFICIENT!

"WELL, IT REQUIRES A
CONVENIENT BIVER-.."




EESERVOIR TO STORE ALL THE
DAMMED UP WATER."

REALLY
LIMITS WHERE
YOU CAN PUT

IT!

THAT'S NOT
EVEN THE
WORST

"THE FLOODING
CAUSED BY DAMS CAN
DISPLACE HUNDEEDS
OF THOUSANDS OF
PEOPLE FROM THEIR




"'DAMS caAN WREAK
HAavoc ON LocaAaL

S
"...AS WELL AS
CAUSING ALGAE TO

GROW oUT OF
CONTROL."

BUT DESPITE
ALL THAT, DAMS
DON'T CAUSE
HARMFUL
GREENHOUSE
GASES.

wow,
HYDROELECTRIC
POWER SEEMS
REALLY NEAT! /

YEP,
LET'S TAKE A
LOOK AT SOME
MORE GREEN




DEEP IN
A WIND
FARM.- ..

SThL T e 2 e b VR A U

wow,
DAD! WHAT ARE
THOSE? THEY'RE
N\ HUUUUGE!

ARE WIND
TURBINES

Building
1,454 ft

Statue of
Liberty
305 ft

THEY ARE
QUITE Bl&-

Empire State 45

Tower
1,063 ft

Average
onshore
US turbine
466 ft

2|




HM, SO
WHAT DO
WIND
TURBINES
DO?7 A

THEY

CONVERT
WIND INTO

ELECTRICITY-

System &
Coupling

l---h

Generator

- -—-- sl Coptroller

Power
Grid

"KINETIC ENERGY FROM THE WIND TURNS THE
BLADES AND THEN A GENERATOR CONVERTS THIS
ROTATIONAL ENERGY INTO ELECTRICAL ENERGY."

wow,
WE CAN
GET ALL OF
THE ENERGY

FROM THE




"THE EFFICIENCY OF A
WIND TURBINE IS THE
FRACTION OF THE WIND'S
KINETIC ENERGY THAT IS
CONVERTED INTO
ELECTRICAL ENEREY."

Wind :
FNOIQY e—
100%

é

ﬁ -

—
3 Wind

0% of the 52.3% of the
- Input Wind Energy

| Conversion to Flectricity

"THE MAXIMUM THEORETICAL EFFICIENCY IS 60%, WHILE A
MORE BEALISTIC NUMBER IS 40 -

BUT
WHERE :
DOES ALL 7
THE ENERGY /.5
co? /i

i

NOT SO
GREAT... /iy




A WIND TURBINE CONVERTS KINETIC ENERGY
IN THE WIND INTO MECHANICAL AND

ELECTRICAL ENERGY
TURBINE BLADES

REMOVE ENERGY

!'/\'\ - FROM WIND
D ( HIGHERT
v ITY
_ \ ELOC _—
! \!f _\\ LOWER VELOCITY

MORE KINETIC ENERGY LESS KINETIC ENERGY

"MOST OF THE ENERGY LOSSES ARE DUE TO THE TURBINE NOT
BEING ABLE TO DRAW ALL OF THE ENERGY OUT OF THE AlR-
THE AlIR SLOWS DOWN BUT IS STILL MQVIN&,”M EANING IT STILL

HAS ENERGY THAT HAS NOT BEEN CAPTURED.-

THERE IS
ALSO FRICTION
FROM ALL OF THE
MOVING PARTS.-

"SOME PEOPLE DON'T LIKE |
HOW WIND TURBINES LOOK |
ON THEIR LAND OB ARE |
CONCERNED ABOUT THE g
BIRDS GETTING HURT." -

High-speed shaft

Y BUT OVERALL,
e WIND TURBINES ARE }
A GOOD
ALTERNATIVE!




BUT WHICH N |uP LIKE THIS AND LOSE OUR HOME."
ENERGY : sl winiia i

TECHNOLOGY

WHY ARE
SLOTHS SO
EFFICIENT?

ONCE WE
FIND WAYS TO
INCREASE
EFFICIENCY, THE
WORLD WILL
FOLLOW OUR

TR

HOPE Yol
ENJOYED THE
FIELD TRIP,

"WHILE COAL IS FAIRLY EFFICIENT, WE NEED
THE JUNGLE TO SURVIVE SO WE DON'T END

T - ] .3 3 s 5

SLOTHS BEING SO
EFFICIENT, THAT IS
OUR BEST KEPT
SECRET---
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