
RJ Engineering Systems designs and builds Nitrogen Generation Packages using    

polymeric membrane systems from Air Liquide MEDAL®. The hollow fiber membranes 

from MEDAL® offers one of the most efficient and durable nitrogen generation sys-

tems on the market.  The Nitrogen Generator packages can be configured with equip-

ment for compressed air generation, pretreatment, membrane modules and down-

stream  pressure boosting, as required by customers.  

 

The  operating pressure range of different membranes in combination with capacities 

and pressure ranges of compressors available allows for a wide selection of package 

models.  Units offered in modular design provide the required flexibility in operation 

per customer requirements. Specifications, standards, metallurgy and requirements 

laid down by industry associations, major end users, engineering consulting          

companies  and  inspection authorities are incorporated according to customer     

demands. 
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Nitrogen Generators 

Membrane Type 



MEDAL® hollow fiber nitrogen membranes are the most advanced in the world. The superior  

performance of MEDAL® nitrogen membranes is derived from their high selectivity and high  

productivity, which are a result of the ability to produce nitrogen membranes with an extremely 

thin,  defect free separating layer.   

 

The range of MEDAL® membranes available have an output range of 5 to 5000 l/min and purities 

of 95 to 99.95%, dry and CO2 free . 

 

Nitrogen Generators using MEDAL membrane separators are typically of the composite type and 

are more compact in size than those utilizing alternate technologies. This is a result of higher  

nitrogen production per unit volume of membrane module.  After aging of the membranes, the 

nitrogen recovery ratio remains the same, with drop in production volume per membrane, at the 

same time contributing to reduction in pressure drop across the membrane. The packaged units 

are always sized to accommodate for the reduction in production volume after aging.  

 

Membranes from MEDAL can tolerate high water content in the feed air. The membrane separator 

performance will not decline permanently should water condense on the membrane surface.  

Their performance reverts to 100% once the condensed water has dried. 

 

The high H2O and CO2 permeability of the membranes ensures a very dry (-70 °C pressure dew 

point) nitrogen product, depleted of CO2. 

 

Membranes separate gases by the principle of selective permeation across the membrane wall. 

For polymeric membranes, the rate of permeation of each gas is determined by its solubility in the 

membrane material, and the rate of diffusion through the molecular free volume in the membrane 

wall. Gases that exhibit high solubility in the membrane and gases that are small in molecular 

size, permeate faster than larger, less soluble gases. 

 

"Fast" gases permeate through the membrane wall faster or more readily than "slow" gases, thus 

separating the original gas mixture into two streams. The purity of the desired streams can be 

adjusted by changing the operating conditions. 

 

The ability of a membrane to separate two gases is determined by its "selectivity", which is the 

ratio of permeability of the two gases. The higher the selectivity, the more efficient the separation 

and less energy is needed to run the system.   

 

Based on operating pressures, the membranes are categorized as follows: 

§ Low Pressure Membranes:  For inlet pressures up to 15.0 barg/219 psig 

§ High Pressure Membranes: For inlet pressures up to 36.0 barg/523 psig 
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Relative Permeation Rates 

H2O He H2 NH3 CO2 H2S CH3OH CO Ar N2 CH4 C2H6 C3H8 
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     Hollow Fiber Membrane SeparatorsðTechnology: 



 

Compressed air supply to the Nitrogen generator is pretreated through a customized train,      

depending on the quality of the compressed air. Wet compressed air from Oil flooded or lubricated 

compressors go through a bulk coalescing filter to remove free water and oil droplets, followed by 

a preheater to stabilize the relative humidity to 90% or less, to avoid wetting of the downstream 

equipment. The heater is also designed to maintain an optimum  process temperature conducive 

to maximum recovery rates and flow capacity.  An Activated carbon bed filter removes oil aerosols 

and vapor,  with a 0.1 micron particulate filter downstream of heater to ensure long uninterrupted 

life of the membranes.   

 

Pretreatment systems for compressed air supplied from oil free compressors can be limited to a 

coalescing filter and heater.   Activated carbon filters are not needed unless ingress of             

hydrocarbon vapors are anticipated. 

 

In Low Pressure Membranes, the cleaned, superheated 

compressed air enters one end of the membrane bundles 

with sealed off inter fiber voids, the gas flow is through the 

inside or bore of the hollow fibers. Permeates or rejects 

consisting of O2, CO2 and water vapor permeate to the 

outside of the membranes and are exhausted to the    

atmosphere, through side vents. Nitrogen at purity as   

controlled is delivered at the other end of the membrane 

bundles through the bores.  

 

 

 

In High Pressure Membranes, the flow pattern is the   

opposite, with the  gas flow on the outside of the hollow 

fibers, with the permeates travelling to the bore of the 

fibers. Nitrogen is delivered through a channel at the 

center of the bundle on the same side as the inlet.     

Permeates are directed from the cores to a vent port on 

the opposite side to be vented to atmosphere.  This ar-

rangement provides for very low pressure drops, which 

are critical for high pressure operations. 

 

 

Overall, MEDAL membranes offer very little pressure drop due to design of the fibers; the pressure 

drops reduces further as the membranes age over time. In high purity flows, the pressure drop 

can be as low as 0.06 bar/0.9 psi to 0.4 bar/5.5 psi, depending on the membrane model       

selected. 

 

Nitrogen purity and flow is controlled by a pneumatic flow control system comprising of an        

intelligent  back pressure control valve with a positioner, with an override based on the output 

from the Oxygen analyzer. This arrangement allows for continuous operation of the system without 

any manual adjustment of the back pressure valve , when process variables change due to     

variations in ambient conditions, process demand or upstream equipment performance.  
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     Membrane Type Nitrogen Generators-Process Description: 

 

 



Membrane Type Nitrogen Generators are designed to operate continuously at maximum design 

rate but can seamlessly adapt to fluctuating demands across the full range. If the demand goes 

down, the system shuts off the  inlet gas flow at an adjustable discharge pressure set point until 

the demand picks up again;  the nitrogen supply resumes immediately on demand. 

 

The modular construction allows modifying the capacity of the system by isolation of one or more 

membrane bundles, if needed to adjust the real time size of the unit. This feature allows online 

replacement of the bundles as well, without affecting production.  

 

The unique dual blowdown system in the design of the package allows automatic streamlining of 

the nitrogen generator during startups and resets, without any deterioration of purity of nitrogen 

in the downstream storage or piping. The system adds the safety feature of instantaneous    

evacuation of the membranes, in case of upstream upsets like malfunction of compressor after 

cooler or heaters.  
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§ Membranes housings are available from a select choice of materials: Aluminum, Carbon 

steel or Stainless steel. The carbon steel and stainless steel housings are designed to ASME 

Sec VIII Div 1 and certified. 

§ Piping is designed as per applicable piping standards including ASME B 31.3.  Stainless 

steel or Carbon steel piping, valves and vessels are available as per installation locations 

and operating conditions. Vessels are designed to ASME Sec VIII Div 1 and certified. 

§ Heater element sheaths in Incoloy 800H, SS 321 & SS316L 

§ Radiography, Ultrasonic & Dye Penetrant Inspection available for all components 

§ Full traceability and Certification to EN 10204 2.2, 3.1 or 3.2 as required. 

     Membrane Type Generators-Design & Operation Flexibility:   

     Membrane Housings, Vessels and Piping-Construction & Materials: 


