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Conclusion

In conclusion, the interdisciplinary team of chemical, mechanical, and electrical engineers has collaboratively integrated

expertise in chemical process simulation, mechanical design and material selection, and advanced control design and power

simulation for an efficient Carbon Capture, Purification, and Exportation system for Olefins flue gas. Achieving a purity level of

99.99 mol% of CO2, and zero purging amount of carbon demonstrate the effectiveness of the integrated approach, offering a

sustainable solution for reducing emissions.
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Introduction

 Aligning with global emission reduction goals.

 Exporting 99.99% Purity of liquid/gas CO2.

 Food, Methanol & Urea industries utilizes pure CO2 for their production

 Saudi Arabiaaims for Net Zero Emissionby 2050.

• CopperWires

• Power Supply(DC)
Items Cost (SAR)
Air Compressor 179.7

Arduino Mega 115

Reactor 160

Valves 215

Pressure Sensors 474.6

Reactor Assembly 1050.5

CO Cylinder 2185

pipes 596.9

Total 5424

Problem Statement

An interdisciplinary team of chemical, mechanical, and electrical engineers collaborates to design and

implement an efficient Carbon Capture, Purification, and Exportation system for Olefins flue gas, integrating

expertise in chemical processes, mechanical design, and advanced control strategies for sustainable emissions

reduction.

ETAP Load Flow Analysis 

The power factor of the 

rotating equipment 

should be equal to 0.8

Project Impact

Pump selection

Equations:

1-Formulas need to select the pumps:            

𝑁𝑠 = 17200𝑛𝑠

2-Formulas need to do cavitation analysis for 

the pump:
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Social

•Creates new markets & 
Jobs

Environmental

•Fight climate change

•Protect atmosphere

Economical

•Less environmental taxes

•Higher product value for 
customer

Substitute:

𝑛𝑠 =
33.33 0.0277

9.81× 98 3/4 = 0.03213

𝑁𝑠 = 17200× 0.03213 = 552.63

ℎ𝐿𝑠 =

0.021 30
0.0277

𝜋
4 × 0.10162

2 × 9.81 × 0.1016
= 3.72 𝑚

𝑝𝑎 − 𝑝𝑣
𝛾

+ ℎ1 − ∑ℎ𝐿𝑠 = 𝑁𝑃𝑆𝐻𝑅

=
101 − 2.33

9.81
− 3.72 = 6.34 𝑚

∴ 𝑆𝑜, 𝑟𝑎𝑑𝑖𝑎𝑙 𝑐𝑒𝑛𝑡𝑟𝑖𝑓𝑢𝑔𝑎𝑙 𝑝𝑢𝑚𝑝 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑐ℎ𝑜𝑠𝑒𝑛

Given that:

𝑄 = 0.0227 𝑚3/𝑠

𝐻 = 98𝑚

𝑛 = 2000 𝑟𝑝𝑚 = 33.33 𝑟𝑝𝑠

𝐷 = 4 𝑖𝑛 = 10 𝑐𝑚

𝑁𝑃𝑆𝐻𝐴 = 36𝑚

𝑝𝑣 = 2.33 𝐾𝑃𝑎

𝐿 = 30𝑚

• Final unit of the CCP process reaching 99.99% purity of CO2

• Total CO2 received in the feed stream = Total amount leaving the process + Generation in the reaction area  0% CO2 Purged


