Adiabatic Process
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Thermodynamics

5b — Thermodynamics of an Ideal-Gas Process

Remember that Hco«\’ and Wer \¢ are just two different ways to add eneCany to a system.

When a gas expands (an expanding piston) the gas can do work on their surroundings.
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When a c@)nt Force pushes down on a piston object Work can be calculated....

NEI
fex |

Tt =

‘AL F;am“'A

W= NA = e (A 8y

Ay W= P AU —Pwhea. ..
And equally important.... Work is the & ceca under PV graph between V; and V¢. (AV)
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OKk... A couple of important details




e In order for a acs to do work its \ja\umg must change
e Youwill OMLﬁ see simple shapes (Squares, Rectangles, Triangles) on a PV Diagram

. Ere Sace must be in Pascal’s (Pa); \) QL, pme inm’
o W, <0 if the gas e,)(‘pa\,,A C ; (think about it... Energy is being transferred mu™  of the system)

o W, 70ifthe gasis ¢ 2Pl Sse ; (Energy is being transferred _‘m‘\'g of the system)

A very useful Table!
Process Constant PV Diagram Ideal Gas Law First Law of
Thermodynamics
Isobaric Pressure Horizontal line VaT AU=Q+W
Curved line PV = nRT
Adiabatic e;i?‘ :r?a; d (jumps to (only “nR" are AU =W
g different isotherm) constant)

Example:

A substance undergoes a cyclic process shown in the graph. Heat transfer occurs during each process in the cycle.
(a) What is the work output during process a > b?
(b) How much work input is required during process b > ¢? P (atm)

(c) What is the net (total) work done during the cycle? 3
Note: 1 atm=1.01 x 10°Pa 5.00 |-y
Note: 1 L = 0.001 m’ Sosx 3Ty
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Example: P
A heat engine’s cycle is shown in the PV diagram to the right.

P; =345 kPa, P, =245 kPa, P;= 125k Pa, and P,=225kPa. V;=350L and V,=85.0L. P
, . , 0.03%m> 0.085om>p_ !
What is the net work done during one cycle of the engine? 2

Note: 1 L =0.001 m®
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