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Introduction

Thermodynamics

- The study of the properties of a system according to a change in
state

- The study dealing with the conversion and utilization of energy
- Establish all relationships between energy, work and heat

: Heat absorption

/ ‘ (Low temperature)

[F Heat dissipation =
(High temperature)
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Introduction

Covering Topics

Refrigeration
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Medicine
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Air Conditioning

Geo-engineering
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Introduction

Sun

Sunspot

/

Prominence

Corona
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Introduction

Earth
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Introduction

Solar System

SOLAR SYSTEM
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Reference : Radeon Graphics
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Introduction

Environmental Doomsday Clock

1 992 2000 2010 2019

2020

(N=1811)

(N=643) (N=663) (N=2043)

Regional Times

Eastern Europe &
Former Soviet Union

Western Europe

9:30
9:59
: L Middle East 9:44

935

Central America

& The Caribbean
9:38

MW Represents regions/countries where the time is closer to midnaight than last year.
M Represents regions/countries where the time receded back from midnight than last year.
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Introduction

Global Warming? Climate Change?
<o | | CLIMATE IS EVERYTHING,

Accelerating BY JUSTIN WORLAND
Pandemics : :

How to Save the

Corals, Forests, and
Other Creatures
Gettm;al;

SUMMER 2020

© 2020 Scientific American
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Introduction

Earth’s Temperature Change
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Introduction

Change in CO, Concentration

Carbon Dioxide Variations
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CO, Measurement

a
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FIGURE Investigation of CO, concentration in the Antarctic
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Abnormal Low Temperature Phenomenon

FROM THE DIRECTOR OF INDEPENDENCE DAY

MAY 28 WHere WiLL You BE?
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Introduction

Global Climate Anomalies
Selected Significant Climate Anomalies and Events in 2020

GLOBAL AVERAGE TEMPERATURE

The January-December 2020 average global land ARCTIC SEA ICE EXTENT

and ocean surface temperature was the second During its growth season, the Arctic had its 11th-smallest annual
highest since global records began in 1880. maximum extent on record. During its melt season, the Arctic had its
second-smallest minimum extent on record.

ALASKA
Alaska’s 2020 statewide temperature
departure of 1.5°F above average

i EUROPE
h Il 12,
2uas the smallest sice 20 The year 2020 was Europe’s warmest year on record. This
NORTH AMERICA was the first year where Europe's annual temperature aSlA
North America had its 10th- departure was over +2.0°C (+3.6°F). The years 2014-2020 o .
warmest ye;r on reclord, all rank among Europe's seven warmest years on record. Asia’s 2020 temperature was also the highest

in the 111-year record. The year 2020 also marked

the first time Asia had an annual temperautre
e departure greater than 2.0°C (3.6°F). Asia's 10

warmest years have occurred since 2002.

CONTIGUOUS UNITED STATES ATLANTIC HURRICANE SEASON
The contiguous U.S. had its fifth-warmest year

N . A N Above-average activity: /O/G-ONE AMPHAN
since national records began in 1895. A maximum 30 storms, 13 hurricanes (May 16-21, 2020)
temperature of 130°F was observed in Death Valley, The year 2'020 had the highest number of Maximum winds — 270 km/hr WESTERN NORTH PACIFIC
California on August 16, 2020. If verified, this would tropical cyclones in a single year, surpassing Amphan brought strong winds and OCEAN TYPHOON SEASON
be the warmest August temperature on record and the previous record of 28 set in 2005. dangerous storm surge to coastal Below-average activity:
the third-warmest temperature for any month across Official records date back to 1851. AFRICA areas of West Bangal in India and 23 storms, 12 typhoons
the US. Africa had its fourth-warmest ||_Bangladesh.

year on record.

EASTERN NORTH PACIFIC HURRICANE ETA & IOTA

HURRICANE SEASON (November 1-18, 2020)

Below-average activity: Maximum winds — 260 km/hr TYPHOON GONI

16 storms, 4 hurricanes Both storms made landfall as category 4 (Octpber 26—‘November 6,2020)
hurricanes within 25 km of each other in Maximum winds — 315 km/hr
Nicaragua less than two weeks apart. Both

Goni was one of the most powerful
NORTH INDIAN OCEAN "
storms brought heavy rain and flooding to CYCLONE GATI CYCLONE SEASON landfalling typhoons on record.
isolated regions in Central America. (November 21-24, 2020) Above- tivity:

SOUTH AMERICA Maximum winds — 185 km/hr ove averagel activity:
South America’s 2020 tem Gati was the strongest cyclone to ST, A G e

perature departure make landfallin Somalia
from average ranked as the second-highest GLOBAL TROPICAL CYCLONE .
inthe 111-year record. Only the year of 2015 103 storms, 45 hurricanes SOUTH INDIAN OCEAN SOUTHWEST PACIFIC
was warmer. The total number of named storms in CYCLONE SEASON OCEAN CYCLONE

2020 tied the record set in 2018. Near-average activity: SEASON

17 storms, 9 cyclones Above-average activity:

10 storms, 5 cyclones

AUSTRALIA
Australia had its fourth-warmest year
since national records began in 1910.
ARGENTINA
— Argentina had the second-warmest year
i Yoy, * on record. Argentina’s five warmest years
have all occurred since 2012.

s

ANTARCTIC SEA ICE EXTENT

During its growth season, the Antarctic had its 11th-
highest annual maximum extent. During its melt season,
the Antarctic had a near-average annual minimum extent.
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Please Note: Material provided in this map was compiled from NOAA’s NCEI State of the Climate Reports and the WMO Provisional Status of the Climate in 2020.
For more information please visit: http://www.ncdc.noaa.gov/sotc
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Introduction

Greenhouse Effect

Radiated to

Incoming Reflected by Reflected Reflected by space from

Solar atmosphere by clouds earth’'s surface atmosphere
10 35 7 118

179 PW

33 I
Absorbed by

atomosphere

Absorbed by the air 5

12

Conduction
and

atmosphere

Latent heat in

rising air

89 PW absorbed by land and oceans
https://en.wikipedia.org/wiki/Solar_energy
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Rebuttal of Global Warming due to GHG

Excluding Water Vapor Including Water Vapor
HIEH 2%

Methane)

mEt19% | 7IEF19%
(Methane) | (Ot‘herl_') —

O|AFSIEEA 63%
(Carbon Dioxide)

CDIAC 2016 Robinson 2012

. Related book gg g

ZIQIES 11 Hok=

Sl Inconvenient Facts _
by Gregory Wrightstone
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Introduction

Average Temperature Change by Month

Since 1945 CO,; level has steadily increased, yet for >70% of that
time temperature has been either stable or decreasing

1.2

HadCRUT4 Global mean temperature change monthly data @
1.0 H10 5
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> Cooling temperature 2| 8 <
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£ -0.2} i g"'S L © 2017 Gregory Wrightstone O
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0.4 C '?;r“ ' CO2: Boden et al, 2016 -

0.6 Temperature: HadCRUT4, 2016 |

1950 1960 1970 1980 1990 2000 2010

Source temperature: HadCRUT4 (2017) The Hadley Climate Research Unit (HadCRUT4) annual global mean
surface temperature dataset

Source CO2: Boden TA, Marland G, Andres RJ (2016) Global CO2 emissions from Fossil-Fuel Burning
Cement Manufacture and Gas Flaring 1751 - 2013. CDIAC, Oak Ridge National Laboratory, U.S. Dept of
Energy, Oak Ridge, TN, USA,
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Observed Warming in Central England
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Introduction

Temperature Fluctuation in the Past

*EPICA: European Project for Ice Coring in Antarctica
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Temperature for the Past 4 Billion Years
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Use of Environmental Thermal Engineering

Food Storage
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Use of Environmental Thermal Engineering

Transportation
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Use of Environmental Thermal Engineering

Living Convenience
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Use of Environmental Thermal Engineering

Leisure

Environmental Thermal Engineering 25/39



Use of Environmental Thermal Engineering

Medicines
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Ing System

ion

Cond

Use of Environmental Thermal Engineering

Air
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Use of Environmental Thermal Engineering

Cooling System

B
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Energy

Depletion of Fossil Fuel

History of World's Proven Oil Reserves

Proven Qil Reserves

(barrels)
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Solar Energy

e
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Energy

Wind Energy
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Energy

Hydrogen Energy — Fuel Cell
@@ Pt» @ - @Q

@ Hydrogen reacts with the Pt

catalyst on the PEM to form
protons and release electrons.

Hydrogen

/ \ @ The protons travel across the PEM.

Heat

Bipolar-Plate Gas Diffusion Layer ~ Membrane  Gas Diffusion Layer Bipolar-Plate
(Anode) with Catalyst with Catalyst (Cathode)

Anode :2H, — 4H* + 4e-

o ©
: PEM FUEL CELL @ @ Pt &
Cathode : O, + 2H* + 2e- = H,0 Reaction »

Overall :2H, + O, - 2H,0 @ The proton reacts with oxygen to
form water.

+ + Heat Energy
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Geothermal Energy
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En.ergy
Bio-energy
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Energy
Concerns about Another Oil Price War
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Energy

What is Shale Gas
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Energy
Shale Gas and Shale Oil Reserves
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Q&A
Question and Answer Session
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