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THERMODYNAMICS

THERMO (HEAT) and DYNAMICS (MOTION)
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THERMO (HEAT) and DYNAMICS (MOTION)
WIND TURBINE POWER GENERATION
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THERMO (HEAT) and DYNAMICS (MOTION)




ENERGY

SYMBOLS & WORDS IN Y ENERGY IS
-—> CONSERVED

ARE IMPORTANT / \

KINETIC POTENTIAL




ENERGY

ENERGY APPEARS IN MANY FORMS
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ENERGY APPEARS IN MANY FORMS




ENERGY SOURCES

One Barrel (42 Gal.) of Oil Yields:

Gasoline 43%

Dvistillate 21.5%

V)

Residual 11.5 _-
Il?f !EI 5 9'_’,.’“ \
Ff.-?ri' Stocks 4 %

Still gas 3.8%

Asphall 3.1%
Coke 2.6% ___"_“‘—-————-_.._

LPG2.3% — &
Kerosene 1.3% s,
Lubricants 1.3% \
Miscellaneous 0.67%




ENERGY SOURCES

THE ENERGY IN FOOD IS SUBSTANTIAL

The Calories in these items could:

5 Ibs of spaghetti

1 piece of cherry »| | Lighta bulb
cheesecake for 1.5hours

217 Big Macs
S2000 How Stuff Works




ENERGY

ENERGY CALCULATIONS




THERMODYNAMICS

THERMO (HEAT) and DYNAMICS (WORK)
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THERMO (HEAT) and DYNAMICS (WORK)
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THERMO (HEAT) and DYNAMICS (WORK)
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THERMO (HEAT) and DYNAMICS (WORK)




THERMODYNAMICS

THERMO (HEAT) and DYNAMICS (WORK)




TEMPERATURE AND EQUILIBRIUM

TEMPERATURE IS MEASURED WITH A THERMOMETER




MEASURING TEMPERATURE

TEMPERATURE IS MEASURED WITH A THERMOMETER
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A PYROMETER MEASURES BLACKBODY RADIATION

Teml:(:o%rature 1500 Color
1400 — \white
1300 —
1200 — Light yellow
1100 veliow

1000= Orange
900~ orange red

800§ Cherry red
700—

600 — Dark red

500 Glow just visible




EXAMPLES OF THERMOMETERS

BLACK BODY RADIATION IS TEMPERATURE DEPENDENT

Black Body Emission Curves of the Sun and Earth
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EXAMPLES OF THERMOMETERS

IDEAL GAS THERMOMETER
VO | u m e Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
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HEAT VERSUS TEMPERATURE

TEMPERATURE CHANGES ARE USED
TO QUANTITATIVELY DEFINE HEAT




HEAT VERSUS TEMPERATURE

TEMPERATURE CHANGES ARE USED
TO QUANTITATIVELY DEFINE HEAT

!

NEGATIVE SIGN BECAUSE AT, and AT, ARE OF OPPOSITE SIGN

~

ONE OF THESE HAS TO BE NEGATIVE

'K_).' ; '_.’f



HEAT VERSUS TEMPERATURE

TEMPERATURE CHANGES ARE USED
TO QUANTITATIVELY DEFINE HEAT

mass =




HEAT VERSUS TEMPERATURE

HEAT IS THE FLOW OF ENERGY
FROM ONE OBJECT TO ANOTHER

and

NOW AT, and AT, HAVE OPPOSITE SIGN, WHILE THE
MASSES AND SPECIFIC HEATS ARE POSITIVE.

SO, IT SEEMS WE HAVE A PROBLEM WITH THE SIGN OF q.

THIS WILL BE EXPLAINED IN A MOMENT.




MOLAR HEAT CAPACITY

// ””””,f—”

# of moles




HEAT CAPACITY CALCULATIONS
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