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Objective

Problem / Question
In the field of LNG refrigerant process, a vast
flow of Natural Gas (NG) is used. Since, NG is
very high pressurized gas, and need to separate
into two part for achieving low compressor
energy but in Aspen Plus don’t have any model,
this is a big problem to tackle. What method is
applied? How to separate NG?
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• Objective is to optimize the total compressor
energy on the basis of decision variable with
MCD algorithm.

Hypothesis
• A solution for the above problem is a Vortex
Tube, but in Aspen Plus no model are given.
• Aspen Custom Model is created and coded in
Visual Basic.
• This model based Aspen Custom Model is
successfully implemented.

Procedure

Project Overview
A vortex tube with no moving parts might make
it especially attractive for applications where
simplicity, robustness, reliability, low cost and
general safety are desired, either supply of hot
or, most likely, cold gas.
In the existing literature on the vortex tubes,
most of researchers have commonly used the
term “ENERGY SEPARATION” when they are
explaining inside configuration.
On the basis of adiabatic expansion of a part of
gas from a high to a lower pressure splitting of
gas possible.
The pressurized gas enter the tube through
one/more tangential nozzles.
Cold gas can be withdrawn axially from the
region near the center of the tube and hot gas
from the annular region. The conical valve is
positioned to allow regulation of the relative
quantities of hot and cold gases.

Variables / Research
Controlled
variables
• Minimum
temperature
approach

• ∆𝑇𝑚𝑖𝑛1 ≥
3𝑜 𝐶
• ∆𝑇𝑚𝑖𝑛2 ≥
3𝑜 𝐶

Independent
variable
•
•
•
•

Nitrogen
Methane
Ethane
Propane

Dependent
variable
• MR
pressure
𝑃ℎ𝑖𝑔ℎ (𝑏𝑎𝑟)
• Out of MR
from HX1
pressure
𝑃𝑙𝑜𝑤1 (𝑏𝑎𝑟)
• Out of MR
from HX2
pressure
𝑃𝑙𝑜𝑤2 (𝑏𝑎𝑟)
• MR MidP
pressure
𝑃𝑚𝑖𝑑 (𝑏𝑎𝑟)

Step 1

Step 2

Read and find
thermodynam
-ic equations
with arrangement in a
decent
way
from
the
literature.

From
these
literature data
equation after
then coded into
visual basic in
Aspen custom
Model.

ACM V9.0

Conclusion

Step 3

Then
check
and implemented successfully in LNG
refrigerant
process.

Aspen V9.0

 It is concluded that vortex tube is a best alternative
of joule Thomson expansion valve and flash column
due to simplicity, low operating and maintenance
cost. When the cold gas mass fraction is equal to
unity, the cycle is equivalent to a JT cycle – all of
the gas passes through the vortex tube, undergoes
an isenthalpic process, passes through the
refrigeration load, and returns through the
recuperative heat exchanger.
 In suggested optimization cycle using vortex tube,
power is reduced. The mass flow rate of SMR is
also lower as compared to base case which further
helps in cost reduction.

Data / Observations
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