
 

BASIC CONCEPTSe

THE MOSTFUNDAMENTAL LAW OF NATURE IS Free CONSERVATION
OF ENERGY PRINCIPLE FROM WHICH WE GET OUR LAWS OF
THERMODYNAMICS

1ST LAW ENERGY MATTER CANNOT BE CREATED NOR DESTROYED

2ND Law ENTROPY NEVER DECREASES IT CAN ONLY INCREASE
A CUPOF HOT COFFEE LEFT ON A TABLE WILL NEVER GET
HOTTER THE Morte TEMP ENERGY ALWAYS is

DEGRI DED ONCE ITS TRANSFERRED TO SURROUNDING AIR

ZEROTH LAW IF TWO BODIES ARE IN THERMAL EQUILIBRIUM W A
THIRD BODY THEY ARE ALSO IN THERMAL Equilibrium
W EACH OTHER

CHAPTER I

FUNDAMENTAL LAWS OF NATURE CONSERVATION OF
ENERGY

FIRST LAW ENERGY MATTER CANNOT BE CREATED
NOR DESTROYED

SECOND LAW ENTROPY IS ALWAYS INCREASING ENERGY
HAS QUANTITY AND QUALITY

ZEROTH LAW IF TWO BODIES ARE IN THERMAL EQUILIBRIUM
WITH A THIRD HEY ARE ALL IN
EQUILIBRIUM Tc TB TB TA Tc TA

DIMENSION HOMOGENEITY
ALL OUR UNITS NEED TO MATCH IN EQUATIONS

PRIMARY UNITS TIME TEMP LENGTH

SECONDARY UNITS PRESSURE DENSITY ETC



SYSTEMS

CLOSED FIXED MASS

OPEN HAS MASS FLOW CAN BE SIMPLIFIED
W A CONTROL VOLUME

SYSTEM PROPERTIES

INTENSIVE INDEPENDENT OF OUR SYSTEM TEMP
PRESSURE DENSITY

EXTENSIVE VALUES THAT DEPENDON OUR
SYSTEM TOTAL MASS

TOTAL VOLUME

EQUILIBRIUM

PROCESS CHANGE OF A SYSTEM OF STATE TO
ANOTHER

PATH TYE SERIES OF STATES OUR PROCESS GOES
THROUGH

QUASI EQUILIBRIUM SLOW MOVING PROCESS THAT
REMAINS CLOSE TO EQUILIBRIUM

STEADY PROCESS DOES NOT CHANGE CONSTANT

PRESSURE NORMAL FORCE EXERTED BY A FLUID PER
UNIT AREA P Fn

A

HYDROSTATICEQUATION

D Pz pg hz hi



S G SPECIFIC GRAVITY
MEASURE OF TEE RELATIVE
DENSITY OF A SUBSTANCE
COMPARED TO THE DENSITY

Path OF WATER AT A GIVEN
TEMPERATURE

prior 13.6 pw

Pw 62 4 ibm
ft 3

prior 13.6 62.4 848.6 ibn
Gt3

P Pz pg Dh
P
pagan Paton

P 1 62.4 32 2 27 12 848 6 32 2 6 12

3
2 14.2 psia

P 3 94 psia E 14.2 Psia
P E 18.14 psia

Etfs EE EI



 

Chapter 2 Energy EnergyTransfer EnergyAnalysis
Forms of Energy
Thermal Kinetic Potential ElectricMagneticetc
internal energy U KJ u k

g
kineticenergy KE Emv KJ

ke Lv2 kJkg
potentialenergy PE Mgh KJ

pe gh
KJ
kg

total energy E Ut KE t PE KJ

e ut ke t pe Pkg
Heat Work
Q heat Q 0 for an adiabatic process
Similarities
boundary phenomena

2 not properties
3 associatedw a process
4 path function

EnergyConservation
Energy Balance DE Ein Eout

opensystem i QtWtnh
Closedsystem Q tw

EinEoutQinQout t WinWait t Emassn Emassoud DEsys

steady EinEouf daff's O



Example

A vertical pistoncylinderdevice contains water and
is being healed on top of a range During the
process 65 Btu of heat is transferred to the water
and heat losses from the side walls amount to
8 Btu The piston rises as a result of evaporation
and 5 Btu of work is doneby the vapor Determine
the change in energy of the water for this process

Known Find
Q in 65 Btu OEwater
Qout 8 Btu
Wout 5 Btu

O O
DEwaterEin Eout Qin Qout t WinWout Emassin Emassout

DEwater Qin QoutWait
65 Btu 8 Btu 5 Btu

DEwater 52 Btu



 

Chapter's
Pure Substance A pure

Substance is a substance that has a fixed

chemical composition throughout

Phase Sol.clLiquid Vcpor

Add energy Solid Liquid Vapor

RemoveEnergyVapor Liquid solid

Saturated Liquid Aliquid
about to vaporize ie Water

10004

SaturatedVapor A Vapor
about tocondense

Superheated
VaporAVaro notabout to

condense

TB
Superheated

StratedLiquid

lui O
mixture SatVapor

zoo
can µ

Liquid
Bo

Constant Pressure
V



A CriticalPoint

T

I
E se

is

Critical Point Where the
saturatedliquid Saturated Vapor States

are identical

Saturatedliquirmixture

quality X
mmI oexel

for any intensive property y

Y YetXyfy

Wo Compressed Liquiddata use Saturated
Value

y YfOT



equation of State Alternatives

VanDerWaals pg151

PV _RT
Beattie Bridgeman

BenedictWebbRubin

Compressibility

2
P PU 2RT

2 k 1
Violent

RedoudPressuretttre

Pri PE Tr En



roHem3

get from A 4

a Uh M Vnuf I

1.4kgf001157If

thro 1.6198e 3ms

tank 4Unzo

4 1.6198e 3m31

Vtank 6.479ze3m.TL
b

Ug
Utah
m

is

is p



c
Au Uz U

2224 850.46

Au D73.54k


