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ABSTRACT: This article describes different LNG liquefaction technologies and process of those technologies
and applications. Also the importance of each process is elaborated to get an overview. The technologies
represent different types of mixed refrigeration process to liquefy the natural gas through cold box that’s kind of
aluminum brazed exchanger.
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I. INTRODUCTION

LNG technologies refer to the processes and equipment used for the liquefaction, storage, transportation,
and regasification of natural gas. These technologies have advanced significantly over the years and have made
natural gas a more viable energy source.

The liquefaction process is typically achieved through refrigeration, which cools the natural gas to
approximately minus 260°F (minus 162°C) at ambient pressure, resulting in the conversion of natural gas from
its gaseous state to a liquid state. The process requires specialized equipment and significant energy input.

Storage of LNG is typically done in either single or double containment tanks, which are specially
insulated and refrigerated to maintain the low temperature required to keep the gas in a liquid state.
Transportation of LNG is primarily done through specialized tankers that are designed to maintain the low
temperature required to keep the gas in its liquid state.
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Fig 1: Typical LNG Process

Regasification is the process of converting LNG back into its gaseous state. This is achieved through the
use of vaporizers, which heat the LNG to a temperature at which it returns to its gaseous state.

There are several different technologies used for LNG liquefaction, including the cascade process, the
mixed refrigerant process, and the dual mixed refrigerant process. Each of these processes has its own advantages
and disadvantages in terms of efficiency, complexity, and cost.

In addition to these technologies, there are also advancements being made in the development of small-
scale LNG technologies, which can be used for applications such as remote power generation, fuel for
transportation, and peak shaving. These technologies typically involve smaller, more modular equipment and are
more flexible in terms of their application.
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1. LNG LIQUEFACTION TECHNOLOGIES

A) CASCADE

The cascade process is a common technology used in the liquefaction of natural gas for the production
of LNG (liquefied natural gas). In the cascade process, multiple refrigeration cycles are used to sequentially cool
and liquefy natural gas.

The cascade process typically involves the use of two or more refrigeration cycles operating at different
temperatures. In the first cycle, natural gas is cooled to around -120°C using a refrigerant such as propane or
ethylene. This refrigerant is then cooled to a lower temperature, typically using a second refrigeration cycle
operating at an even lower temperature, such as -160°C. The second refrigeration cycle may use a refrigerant such
as methane or nitrogen.
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Fig 2: Cascade Refrigeration

The use of multiple refrigeration cycles allows for the efficient use of refrigerants, as the colder refrigerants are
used to cool the warmer ones, reducing the overall energy requirements of the liquefaction process. The cascade
process also allows for a higher degree of flexibility in the design of the liquefaction plant, as different refrigerants
can be used in each cycle to optimize the process for specific conditions.

The cascade process is widely used in the LNG industry, and has been used in the design of many LNG production
facilities around the world.

B) MIXED REFRIGERANT

The mixed refrigerant (MR) process is a technology used in the liquefaction of natural gas (LNG). In this process,
a mixture of several refrigerants is used to cool the natural gas to a temperature below its boiling point, which
causes it to condense into a liquid state.

The MR process typically consists of the following steps:

1. Compression: The natural gas is compressed to a high pressure using a compressor.
2. Pre-cooling: The natural gas is then cooled to a temperature of around 0°C using a heat exchanger.
3. MR liquefaction cycle: The pre-cooled gas is then fed into the liquefaction cycle, where it is cooled by a

mixture of refrigerants. The refrigerants used in the MR process are typically a combination of propane, ethylene,
and methane. The refrigerant mixture is compressed, condensed, and then expanded in a series of heat exchangers,
causing it to cool the natural gas. The refrigerants then return to the compressor to begin the cycle again.

4. LNG storage: The liquefied natural gas is stored in insulated tanks at a temperature of around -160°C.
Compared to other LNG liquefaction processes, the mixed refrigerant process has the advantage of being more
flexible and able to accommodate variations in feed gas composition and flow rate. It also requires less energy
than some other processes, making it more cost-effective. However, it is a more complex process and requires
more sophisticated equipment than other processes.
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Fig 3: Single Mixed Refrigeration

C) DUAL MIXED REFRIGERANT

The Dual Mixed Refrigerant (DMR) process is a variant of the mixed refrigerant process used for liquefying
natural gas (LNG). In the DMR process, two different mixed refrigerant cycles are used in parallel, each with its
own compressor, heat exchanger, and expander.

The first mixed refrigerant cycle (MR1) is used to cool the natural gas from ambient temperature to around -40°C
(-40°F). This cycle typically consists of four or five components, which are mixed together to create a refrigerant
mixture with a low boiling point. The refrigerant mixture is compressed and cooled, and then expanded through
a turbine or expander to produce cold energy.

The second mixed refrigerant cycle (MR2) is used to cool the natural gas from around -40°C (-40°F) to -160°C (-
256°F), which is the temperature required for LNG to be stored and transported. The refrigerant mixture used in
MR2 typically consists of six or seven components, which are selected to provide the necessary cooling capacity
at the lower temperatures required.
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Fig 4: Dual Mixed Refrigeration

The DMR process is an improvement over the single mixed refrigerant (SMR) process because it can

achieve lower refrigerant temperatures with less equipment, and it can provide more stable performance. However,
the DMR process is more complex and requires more equipment than the SMR process, which can make it more
expensive to build and operate.

I11. CONCLUSION

It’s very critical to know which technology to use based on the design requirements and also better efficiency.
Also cost effective and considering the past projects lessons learned plays a vital role for better and safe design.
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