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BACKGROUND
Introduction:
Our senior engineering team is leading an innovative project aimed 
at revolutionizing crude oil-water separation within the oil and gas 
industry. Through the development of a comprehensive system that 
leverages density differences between crude oil and water, we are 
poised to achieve unprecedented levels of efficiency and 
effectiveness in separation processes.

Problem Statement:
Our specific problem statement is to develop a system that
efficiently separates crude oil from water, minimizing water
content in the extracted oil.

Constraints:
Time constraints – regulatory compliance – space limitation –

safety protocols – client expectations – scalability requirements

target Specifications:
Oil-water separation efficiency 90% - optimal flow rate 3gm - valve
control accuracy 95% – cost effectiveness 3102 sar – automation
and reliability 95%

CONCEPTUAL DESIGNS
DESIGNS: #1 DESIGNS: #2

DESIGNS: #3 DESIGNS: #4

Evaluation of Conceptual Designs
DESCRIPTION Design #1 Design #2 Design #3 Design #4
Accuracy 

Reference

+ - +

Time efficient + ++ ++

Manufacturing - 0 -

Reliability + ++ ++

Total 3 4 5

Prototype Testing 
From Bernoulli's equation we want to find the pressure at 1 

and 2:
At 1:

𝑃1 = 𝑔𝜌𝑜𝑖𝑙ℎ1,𝑜𝑢𝑡

At 2:
𝑃2 = 𝑃1 + 𝑔𝜌𝑤 ℎ2,𝑜𝑢𝑡 − ℎ1,𝑜𝑢𝑡

Note that  𝜌𝑜𝑖𝑙 and 𝜌𝑤 are varying with respect to time. To 
solve this issue, we can find the integration of these two 

variables with respect to time, or we can use a previous data 
and make the densities as a range.

𝜌𝑜𝑖𝑙= (700 – 950) 𝑘𝑔/𝑚3

𝜌𝑤 = (980 – 1030) 𝑘𝑔/𝑚3
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2

conclusion
In summary, our project represents a pioneering endeavour in optimizing crude oil-water separation. 
Through meticulous flow optimization, real-time density monitoring, and precise valve control, we are 
committed to achieving exceptional separation efficiency and high-quality oil products with reduced 
water content. This project has the potential to bring significant benefits to the oil and gas industry, 
driving operational efficiency and promoting environmental sustainability.


