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SOME DEFINITIONS:

MACROSCOPIC – at a level detectable by our senses
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Expansion of the gas at constant pressure

PdVdW 

Specific volume, a, is the  volume occupied 

by 1.0 g  of air.

Pddw  /1/  mV
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Two conditions are necessary for a perfect gas:
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TRp d Equation of state for dry air
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• Heat can be added to 
parcel by many processes 
(radiation, friction, 
condensation of water 
vapor, turbulent transfer 
of heat), however…

Pddudh 
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0 Pddudh
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Therefore, there is value in applying the First Law 
of Thermodynamics for adiabatic processes

Pddu 
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Volume at ti

Volume at tf

A B, C

pV  = constant

.constpV 
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1)    dw > 0 du < 0

Pddu 

2)    dw < 0

dT < 0

du < 0 dT < 0
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kPconsT  . pcRk /

Potential temperature, θ, is a conserved quantity 
in an adiabatic process.
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the temperature a parcel would have if moved to 
the 1000 hPa level in a dry adiabatic process.
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If a process is conducted at constant density then

ρ α

) For an isosteric process:

dh = cvdT = du
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If the process proceeds without exchange of heat with 
the surroundings dh = 0.

4) For an adiabatic process:



0Q

p

V

1

2




V

1
p

23



24



1000
ln ln

p

R

T c p




25



dh
dS

T
  (change  in  entropy  S)

where  dh  is an infinitesimal heat flow
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Any Question?

Thanks for your attention
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