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Useful for removal of light components from heavy ones (e.g. removal of NH3, HoS
from crude oil)

Flash vaporization: A liquid feed is partially vaporized to give a vapour richer in mvce
in equilibrium with a liquid richer in lvc. The liquid may be flashed:

0,

¢ Adiabatically across a throttling valve (high pressure liquid is throttled into a flash
drum). Lo low pressure

% Isothermally: throttling valve is not used (liquid under low pressure is vaporized
in a heater then separated into two phases in a flash drum.

Partial condensation: A vapour feed is cooled and partially condensed with phase

separation taking place in a flash drum.

Vapour and liquid leaving a flash drum are in equilibrium with each other

Flash calculations can be used to determine the state of a stream of known

composition, Temperature and Pressure.

Equipment needed:
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Operation: (Ex: adiabatic flash)

e Feed is pressurised and heated (if necessary)

e Feed is the passed through a throttling valve or nozzle into a flash drum at a lower pressure
¢ Due to large drop in pressure, a fraction of the liquid vaporises

e Vapour is taken off overhead, while the liquid drains to the bottom of the drum

¢ Demister prevents liquid droplet from being entrained in the vapour
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The design of an equipment involves

Size of equipment (last calculation)

Stream and process variables for flash or partial condensation, Nv:
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Number of Equations, N:
Mechanical Equilibrium | Py =PL 1 1
Thermal Equilibrium Tv=TL 1 1
Phase Equilibrium yi = Ki Xi C C
Component Balance Fzi=Vyi+L Xigs, ?ﬁ“\’ii C-1 C-1
Overall Balance F=V+L 1 1
Enthalpy Balance HreF + Q=HvV + HLL 1 1
Feed mole fraction z z;=1 1
Not
Vapour mole fractions Z yi=1 1 Counte
d
Liquid mole fraction Z xi=1 1
Number of Equations, Ng | 2C+6 2C+3




Degrees of Freedom, Np:

Nb = Ny - Ng [3(C+3) +1] - [2C+6] | [3(C+2) +1] — [2C+3]

Nb C+4 C+4

Usually the designer has information about:

e Feed flow rate F 1

e Feed Temperature  Tr 1

e Feed Pressure Pr 1

e Feed Composition Z C-1 since ), z; = 1 is not needed
C+2

& Np=2
This means that two additional variables can be specified and the rest are calculated.

The choice of the specified variables controls the choice of the computational procedure.
The designer may be required to solve material balance equations and equilibrium equation
then solve for energy balance (sequential solution procedure) or solve material , equilibrium
and energy equation ( simultaneous solution).

Examples:

Case | Specified variables | Type of Computational Procedure Output Variables

! Tv. Py Isothermal Q Viy |L|X

2 PyandQ=0 | , .. T, |V|y |L| X

3 L Py Percent Liquid Q Ty |[V]|7¥ X

4 VPy(orTy) | percent Vapour Q | Tv(Pv) y |L| X

> Py,Q #0 Non Adiabatic 1y Viy|L|X

6 Py, X; Liquid Purity Q| T |V|§|L|X
! Pv.yj Vapour purity Q Ty |V ¥yl L

8 Vi Xk Separation Py,Q Ty |V |V¥ig| L | Xk
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