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Report 12 Separator — Flash distillation -

Design a separator to separate ethanol and water from their mixture at 85°C
and 1 atm.

Q1. Following the procedure shown below, determine the composition in
distillate/bottom streams.

Stream 1 2 3

From <FEED> Flash 1 Flash 1
To Flash_l <PRODUCT> <PRODUCT>
Temperature 85 85 84.9927
Pressure 0.1013 0.1013 0.1013
Mole frac water 0.7 0.515502 0.866527
Mole frac ethanol 0.3 0.484498 0.133473
Flow rate 1 0.474402 0.525598

Q2. Use Wilson model instead of VanLaar model to separate the same feed.
Compare the compositions of the products to discuss how the vapor-liquid
equilibrium data influence the separation process.

1. Material selection

setting-property packages-add-ChemSep-select-New-component-find water-add-find ethanol-add

2. Vapor-liquid equilibrium model

properties-K-value (*F-#i % #1) -DECHEMA-activity coefficient(;E £ 1% %) -VanLaar-Vapour pressure-Extended Antoine-
Enthalpy-ideal-Enter thermodynamic model parameters-Van laar-load-vanlaar-load-Extended Antoine-load-antoine-load
(close window, do you want to?Yes)

2. Flash distillator selection

Insert Unit Operations-Separators-Flash-select-Edit unit operation

3. Feed

Insert stream-Edit/view streams-0.1013 MPa-85 °C-Compound flows-Water-0.7 mol/s-ethanol-0.3 mol/s

(check Overall properties-bublePointTemperature)

4. Distillate

Insert stream-Edit/view streams-connect to port Vapor

5. Bottoms

Insert stream- -Edit/view streams

6. solve(F5)

18



