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Simple steam power plant cycle
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Phase Change

Constant pressure process
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Fig. 2-1 The solid, liqui bstance.
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Fig. 2-3 The P-v-T rendering of a substance that contracts on freezing.



Critical point

Saturated
vapor line

Vapor

T = const.

Liquid

\- Saturated

| liquid line

(a)

Critical point

P = const.

Vapor

Saturated
vapor line

liquid line

Critical point

Fusion line

Vapor

Solid _ )
Triple point

(b)

ig. 2-4 'The P-v, T-v, and P-T diagrams.

()

(a) P-v diagram: Along the constant temperature line, increasing vapor pressure
will lead to higher density (lower specific volume) due to compression.

After it reaches the/Saturation pressure at that temperature, the vapor will condense
Into liquid while fhe pressure remains constant until all vapor condense into liquid.

(b) T-v diagram: Along the constant pressure line, increasing liquid temperature

will lead to lower density (higher specific volume) due to thermal expansion.

At the saturation temperature, the liguid will vaporize into gaseous form at a constant
pressure until all liquid vaporize.



P-T phase diagram P

Substances that expand _
on freezing ex. Water.
Higher pressure makes
It more difficult to
freeze, thus requiring
lower freezing
temperature. The
reverse is true for
substances that

Melting/freezing

/ \ Substances that contract

on freezing

Critical point

Vaporization/condensation

vapor

contract on freezing

T
Subliréation Triple point: all three phases
coexist in equilibrium

Critical point: A limiting state above which there is no clear distinction between

liquid and vapor phases.



