CHAPTER 3

THEORETICAL CONSIDERATIONS
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3.2 Compressible Flow
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In various situation,

streamline of fluid flow

It is generally known tha o of local velocity to speed of

sound.
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Compressibility of a ’:r 2 pced Flows when M > 0.3

e M<03- Su onic & incompressible
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flow
e M>3.0 — Hypersonic Flow, shock waves and other flow changes are
very strong

e Significant changes in velocity and pressure result in density variations

throughout a flow field
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e [Large Temperature variations result in density variations.

It should be noted that flow regimes are strongly dependent to the fluid
velocity. Following are some basic knowledge involving with the mentioned flow.
1. Choked Flow — a flow rate in a duct is limited by the sonic condition

2. Sound Wave/Pressure Wz

es — rise and fall of pressure during the

¢ involving with RESS

'verging nozzles

3.3 Equation of State (EO )
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The properﬂks of fluid can be‘assumed when its temperat&J}e pressure and
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used to evaluate many important properties of pure substances and mixtures,

including the followings:
- Density of liquid and vapor phase.
- Vapor pressure.
- Critical properties of mixtures.

- Vapor — liquid equilibrium relations.
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- Deviation of enthalpy from ideality.

- Deviation of entropy from ideality.

At present no single equation of state is universally suitable for all these
properties of any large variety of substances. In this study, the interested fluid is

carbon dioxide. Carbon dioxide is a symmetrical molecule and its dipole moment

value equals 0 debye. However, it ipoles which imply low polarity
compounds with its compress ) fore, the suitable equation of
state for calculating the e is Peng-Robinson EOS or

Soave Redlich-Kwong

3.3.1 Peng-Robi

Standard form:

(3.1)
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To investigate the suitable equation of state for estimating the
thermodynamic properties of carbon dioxide several models were investigated by
comparison between calculated results from the Peng-Robinson EOS and the
Soave Redlich-Kwong EOS with the experimental results for verifying their
suitability.
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