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3. WAINUADY (Potential energy) 1uaMIINI0 luMIaud
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Potential energy , PE = mgh
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PE

0.5kgx9.8 m/sec’ X 2 m
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Kinetic energy, KE = Emv2
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7. WAuANuiou (Thermal (Heat) energy) 1Hundsanifidafiy
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Wiru Pchld®F 0 °F = 95°C+32 212°F 100°C— water
boils

aheu O i ®c . °c = 59(°F-32)
98.6°F 1 37°C — normal body ten

cranls 3R O°C —jce melfs
C°F (I - 17.8°C
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%Efficiency ¥0amsifdouzlveandinusinundandanuaig

Converter Energy Type -> Energy Type % Efficiency
Human body chemical (glucose) ~> mechanical (muscle) 20
Auto Engine (gasoline) chemical ~> thermal -> mechanical 25
Incandescent light bulb Electrical -> light 5
Fluorescent light tube Electrical -> light 22
Fuel cell Chemical (H,) -> electrical 50
Electrolysis cell Electrical -> chemical (H,) 65
Photovoltaic cell fight -> electrical 10
Modern gas furnace Chemical -> heat 80
Heat pump electric —> heat 68
Electric heater electric -> heat 60
Electric motor Electrical -> mechanical 70
Electric generator Méchanical ~> electrical 80
Fossil fuel power plant Chemical ~> thermal -> mechanical -> electrical 35
Nuclear power plant nuclear ~> thermal -> mechanical -> electrical 33

(Sources: Hinrichs, RA, Energy, Saunders p47, 1992; Miller/Lygre, Chemistry, Wadsworth p. 186.)
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Classitication, Composition, and Fuel Value of Various U.S. Coals®

Analysis, Welght % Before Drying
State Volatile Heat Content

Fuel of Origin Moisture Matter Carbon Ash (V)
Antheacite PA a4 4.8 B1.8 8.0 30.5
Bituminous

Low volatie MO 23 19.6 85.8 12.3 30.7

Medium volatiie AL ai 23.4 63.8 09 3.4

High volatile OH 59 438 48.5 3.8 306
Subbituminous WA 13.8 .2 410 109 240

co 26,8 3 34.8 4.7 19.9

Lignite (brown coal) ND 388 278 a0z 5.2 168.2
Peat MS — - — - 13,
Woodt — — — - — 10.4-14.1

siost data froms Enangy and the Future, Teble 1, A L Hammond, W. D. Metz, and T. H. Meugh K. © 1973, American Association for the Advancerment of Sclercs.
Sindudes waste.
From J, W, Moom and E. A. Moats, Environmenta! Charmistry, p. 94, Academic Press, 1078. Used with pamisaion of the authors.
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von nazdiazare Hudu

« Contains hydrocarbons of 1-4
o Petroleum | Carhon atoms.
Fractionating tewer gas
20 °C * Usad as tual, starting material for
< plastics. gascling additives.
Gassline GContains hydrocarbons of 5-12
carbon atoms.

.

—
t‘J Ld L bl 407200 °C + Used as motor fusl, industrial
EET R solvants.
+ Contains hydrocarbons of 12-16
Karosens carbon atoms.
bl ; - Used as fuel for lamps, stoves,
200°-300 °C tractors, diesel engines; starting
Gas oil material for the cracking process.

1]

.

o ° . ¢ t -
. [ - Contains hydrocarbens of 15-18
b bt L L»-‘“-‘ l‘ 2507350 °C carbon alofyns.

Used as starting material for
cracking and for heating oils for
industry, and for diesel fuel.

L]

Lubricating oit 5f

= Gontains hydrocarbons of 16-20
carbon atoms.

300~°-370°C

Used as lubricants.

Crude oit

* Residue material. Containg
hydrocarbons of more than 20
carbon atoms that do nat vaporize
at 370 C. Gontains paratfin,

Bottoms waxes, aspha¥, coka.

+ (an be separatad further to
producs other products.

vinhallnsiaen  (Petroleum) Huvoanariilumsszaeu
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(distillation) Tavefugadoafitandramy mildnduldTasldanudonuaznnudy
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1 L d ] 1

WoRMINTUAY (crude o) Tuwmum Mildashligadeadr (@
= 4 3 T o = &
Yuawesmsueudos) weauilule uazgnarumniundusnifuvsanaidness

4 o’: A @ oo u,: (14 b =4
Tundazdu wenduesnuvy ldmsnamoriadanian Mame (Malimu) veuvad
d w a . o o o d o ¢ o0 qy
(Iui®u , gasoline azihiiuna, kerosene) YBAUUS (130) Hazuoailad ¥l
¢ ¥ = a 2 o A
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Crude Oil Refining
Distillate Boiling | Carbon Atoms
Fraction Point ("C)| per Molecule

Gases below 30 1-4
Gasoline 30-210 5-12
Naphtha 100-200 812

Kerosene & Jet Fuel | 150-250 11-13
Diesel & Fuel Oil 160-400 13-17
Atmospheric Gas Oil | 220-345
Heavy Fuel Ofl 315-540 20-45
Atmospheric Residue | over 450 over 30
Vacuum Residue over 6135 over 60

o o J =y { =y o SN,
dmfumsdszaoulalasmsveniuvemdsiannsaifad §isen
o - - - or 4 ar ar []
wn' sl dusendnuinaitueindadusio: indausonuld  dusu  msw

Tudlvesmesiimu (CH,)

CH,(g) + 20,(9 —> CO,p + 2H,0@) + WA
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73 'IWhwaznszuiumsnda (Electricity and Process)
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