alad) Gadlg ladf aslaih 50 3
Juca gl daala
Al o glal) dls
Al ClllEs aud

Thermodynamics

s 52l aniall ae eyl 0,
Al a glall 418




Thermodynamic Concepts

»  Thermodynamic system: (Sl aUsil)
able to exchange heat with 1ts surroundings

» State variables: p, V, T, .. AWl &) i
describe the thermodynamic system

» Thermodynamic process:4l_all 4xSaliall cillal)
changes the state ( p, V, T, ...) of the system



System and surroundings

surroundings




Thermodynamic Process

Heat O: 5 )
can leave or enter system

Work W: Jadd)
 system can do work on 1ts surroundings

* Surroundings can do work on the system



Different types of system

<«—1—» matter matter matter

<—|—» energy g » energy energy

open system closed system isolated system



thermodynamic
system:
can exchange
heat with 1ts
surroundings

state of system:
p,V, T,..)

thermodynamic
process:
changes state
of the system

Surroundings
(environment)

(a)
Surroundings
(environment)
Q=0 System
(¢)

Surroundings
(environment)

—

0>0 System

(e)
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W>0

W>0

Surroundings
(environment)

4an

Q<0 System W=0
(b)

Surroundings
(environment)

Q:O Sys‘cm W<0
(d)

Surroundings
{(environment)

.

Q<0 System W<0

(f)



thermodynamic
process:
changes state
of the system

We’ll focus on
the roles of:

* Heat 0
« Work W

Surroundings

(environment)
Q>0 System W=0
(a)
Surroundings

(environment)

Q=0 System W>0
(c)

Surroundings
{(environment)

—

Q>0 System W>0

(e)
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Surroundings

(environment)
Q<0 System W=0
(b)

Surroundings
(environment)

Q=0 System W<0

(d)

Surroundings
{(environment)

-

Q<0

System W<0

(f)



