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GLOSSARY

Azeotrope

Binary Mixture

Evaporation Rate

Separation Factor

Spray Distillation

Volatile Compound(s)

: A liquid mixture with constant boiling point as
both exhibits the same concentration of vapor
and liquid phase at a certain point of

temperature.

: A chemical blend of two different liquid

components which are miscible in one another.

: The kinematics at which substance will
undergo a phase change from liquid to vapor, or

also known as evaporation.

: Often known as selectivity, is a measure of
how efficiently a separation process has
occurred and can be determined by the ratio of

component in the permeate to the retentate.

: A new method of distillation which makes use
of less energy consumption due to low
temperature used and can be used to separate
azeotrope binary mixture as it utilizes the
principle of diffusion based on the mixtures’

volatility.

: Compound(s) that can undergo evaporation

easily.

Annisya Rainy Putri



DEVELOPMENT AND TESTING OF UPSCALED SPRAY
DISTILLATION FOR ETHANOL-WATER SEPARATION

Page 70 of 77

NOMENCLATURE
«  Separation Factor I
V; Settling velocity of dispersed Ji
droplet (ms™)
Ap Difference in density between  p;°

the mixture’s liquid phases
(kg/m?)

Droplet size diameter (m) 0d;
Dynamic viscosity at vy

continuous phase (kgm™'s)

Gravitational force (ms) x;

Internal (Einstein) diffusion Kg

coefficient

Partial Gibbs energy D,D,

Effective Coefficient of w,w

Longitudinal Diffusion

Concentration of each d

component

Cylindrical channel radius fi(r),
f2()

Radial Diffusion Coefficient v

Equilibrium flow velocity fo

distribution

Fluid density p

Thermodynamic factor of activity
coefficient for vapor-liquid
equilibrium

Independent diffusion of mixture
according to molar flow of each
component

Chemical potential of 7 in state of

reference

Activity of i

Activity coefficient of i

Atomic fraction of i

Boltzmann constant

Mass-Transfer coefficients

Average and local flow velocity

Flow width

Distributions of local flow velocity

Local flow velocity
Distribution Coefficient based on
the apparatus’ cross section

Fluid Pressure
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APPENDICES

Appendix 1. Spray Distillation Unit Mass Balance Computation

Top Ethanol Concentration

TOP—>
( Total Volume of Top Distillate
Top Ethanol Volume

—FEED——>

Total Volume of Feed Sprayed
Feed Ethanol Concentration
Feed Ethanol Volume

l»BOTTOM—)

Total Volume of Bottom Product
Bottom Ethanol Concentration
Bottom Ethanol Volume

To compute for the mass balance, a known data for the following are needed:

1.

2
3
4.
5
6

Initial Feed Volume
Feed Lost Volume
Residual Feed Volume
Feed Concentration
Bottom Volume

Bottom Concentration

Feed

Total Volume of Feed Sprayed
= Initial Feed Volume — (Volume of Feed Loss + Volume of Residual Feed)

Feed EthanolVolume = Sprayed Feed Volume x Feed Concentration

Top
Total Volumeof Top Distillate = Total Volume of Feed Sprayed — Total Volume of Bottom Product

Top Ethanol Volume = Feed Ethanol Volume — Bottom Ethanol Volume

S Lc cration = Feed Ethanol Volume 100%
op anol Concentration = Total Volume of Top Distillate x 0
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Appendix 2. Actual Operating Set-Up of Model C Unit Testing

Front View Back View
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