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CFD Simulation & Process Scale-Up

Unit Operation Scale-Up & Optimization
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Case Studies

Characterization CFD Modelling Equipment/Process
Optimization

Agitator Selection 
& Design

Problem Objective

Data Mining

Modelling

Deploying to DCS

CFD Simulations in Predicting Complex Mixing Scenario 

Objective

           



Fitting of experimental data against mechanism

Experimental Data Fitting Data and 
Mechanism

Establish the Range of 
Key Parameters Successful Scale-up

Fitting of experimental data

against mechanism

Provide Process Kinetics and Modelling R
S Process Validation Establishment of Control Strategy
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Process Control Strategy Development and Yield Improvement

Background

Reaction Kinetics Engineering Parameters
Process Dynamic 
Model

Simulation of Start-up/
Shut-down/disturbance

Disturbance of Process Parameters 

Problem

Objective



Material

High Water Content

High Salt Content

High Tar

Corrosion

Unstable

Large Amount

Molecular Distillation Pervaporation Membrane Continuous Distillation Continuous Solvent Extraction
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Product

Raw Material

Process Definition and Design
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Process
Optimization

Coupled Process Performance

Solvent            29.8%          99.0%

Compared with Distillation Only Process

The operation cost of new process can be reduced to 50%. The process flowsheet is significantly simplified.

Content       Raw Material       Product

Process      Complex             Simple

Items Distillation
Process Coupled Process

Scale-up Process Parameter

Case Studies

Reflux Ratio

Number of Theoretical Plates

Tower Diameter

3

15

DN300

Water         High              LowWater           67.5%              0.1%



Bench-scale Experiment and Scale-up Calculation

Production Technical SupportProcess Scale-up  

The improvement scheme was applied to production

The high degree of separation was achieved

The product purity exceeded expectation

The yield increased by 10%

Operating Condition Study

Scaled-up Process Design

Optimized Operating Conditions

Stage

1 800 120

1601502

150803

3

Pressure
/Pa

Temperature
/°C
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Advantages：

· Short residence time

· Product stability

· High evaporation efficiency

Purity

Distillation

Product 90.3% 97.98%

0.00%

0.00%

0.61%

0.98%
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MD
Component
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