
TECHNICAL MEMORANDUM

Model L1410 Helium Liquefier System
Linde Cryogenics, A Division of Linde Engineering North America Inc. has distinguished itself as the world’s 
premier supplier for helium liquefaction systems.  The Model L1410 Helium Liquefier System is the choice 
system for helium liquefaction.  As a product deriving from the Series 1400 and 1600 Helium Systems, 
these products have been supplied to over 400 customers worldwide in over 40 countries, on every 
continent.

The roots of the Model L1410 Helium System go back to the 1940’s at the Arthur D. Little Company, where 
a joint development effort with Dr. Sam Collins of the Massachusetts Institute of Technology resulted in 
the first practical helium liquefaction system.  These “Collins Systems”, as they came to be known, were 
standard components in low temperature laboratories throughout the world in the 1950’s.  In the 1960’s 
a separate corporation, Cryogenic Technology, Inc. (CTi) was created to manufacture these systems in 
quantity.  In the early 1970’s, CTi developed the Series 1400 Helium Liquefier, a more advanced and 
eminently practical version of the original Collins machine.  The Series 1400 Systems continued to evolve 
through the 1970’s, 1980’s and 1990’s when the company changed ownership to Koch Process Systems 
(KPS), then Process Systems International, Inc. and now Linde Cryogenics, a Division of Linde Engineering 
North America Inc.  During the evolution period, the helium product designers had the opportunity to 
design and manufacture some of the world’s largest and most sophisticated custom helium liquefaction 
and refrigeration systems.  This allowed engineers to apply leading edge technology  to the designs of 
our standard series helium systems.  With government and private research laboratories redefining their 
cryogenic equipment needs, as well as the emergence of an growing industrial market for cryogenic 
equipment, the capabilities and the reliability of Linde  helium products is required to be at its highest 
level ever.  Linde Cryogenics meets these needs with the latest versions of our equipment -- fully 
automatic, highly reliable Series 1400, 1600 and 2200 Helium Liquefiers and Refrigerators.  In addition, 
we have the capability to incorporate special features to meet virtually any customer demands.  We are 
now the world’s leading supplier of helium liquefiers and refrigerators for industrial use, supplying cooling 
for superconducting magnets used in high gradient magnetic separation (HGMS) and superconducting 
magnetic energy storage (SMES) as well as commercial helium transfill and thermal vacuum cryopumping 
applications.
 
The Model L1410 System is designed in modular construction, consisting of a liquefier module and one or 
more compressor modules.  The modular construction simplifies installation and provides a high degree 
of portability.  No special foundations are required.  The system may be installed by the customer with 
standard room temperature gas and water piping.  Linde can provide turn-key installation services when 
required or can package our systems in containers for quick and simple installation or for transportability.

The Model L1410 is a standard production machine manufactured in quantity with readily available 
interchangeable spare parts.  It operates automatically in a wide range of performances and can be simply 
adjusted when necessary.  Operation is economical since it is operable with or without liquid nitrogen 
precooling and with one or more compressor modules, depending on load requirements.

The Model L1410 System combines the reliability and simplicity designed into all of our systems together 
with a simple, yet sophisticated control system that allows automatic push-button operation.  The operator 
may initiate automatic-pressure control, or use the Main Operator Console (MOC) for push-button over-ride 
to manually operate the System.  The MOC is a stand alone wired control panel that allows the operator 
to monitor and control all of the module functions. The MOC has a color display area with touch sensitive 
screen and presents information in a multi-page format, allowing the operator to view one page at a time.

The Model L1410 can be counted on for many years of trouble-free, reliable operation.
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MODEL L1410 HELIUM LIQUEFIER SYSTEM FEATURES

I. PERFORMANCE

The Model L1410 Helium Liquefier capacity depends on the mass flow rate from the compressor package 
and whether or not liquid nitrogen (LN2) precooling is used.  Typical performance for the particular mode of 
operation is shown below.

Liquefaction rate is measured by the rate of rise of liquid helium in a suitable storage dewar at 4.6 K when 
supplied with pure (99.995%) helium gas as make-up.  Please note that the liquefaction capacities shown 
above represent actual performance of Model L1410 Helium Liquefier Systems tested at Linde.
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II. SYSTEM DESCRIPTION

 (Reference Drawing No. 8065441)

The Model L1410 Helium Liquefier System is of modular design consisting of a liquefier module and one or more 
compressor modules.  Specific details for the liquefier and compressor modules are described below.

The liquefaction process employed is a modified Claude cycle, sometimes referred to as the Collins cycle.  
Helium gas is compressed to approximately 18 bar and cooled in a series of counter flow heat exchangers (E30 
through E34) within the liquefier cold box.  Two adiabatic expanders (E37 and E39) with inlet temperatures 
of approximately 80 Kelvin (K) and 20K accordingly provide cooling by isentropic expansion of the gas.  An 
automatic Joule-Thomson (JT) valve (JT307) then isenthalpically expands the gas, which results in a phase 
change (from gas to liquid) of a significant fraction of the helium.

The two-phase liquid/gas mixture flows through the inner passage of the coaxial delivery tube into an external 
dewar.  After phase separation in the dewar, saturated vapor is returned to the liquefier through the outer 
annular space of the delivery tube.  This gas is warmed to ambient temperature as it cools the 18 bar incoming 
helium gas in counter-current flow within the heat exchanger.  The return gas is then recompressed and 
redirected via an automatic gas management system for storage or reliquefaction.

The Model L1410 is designed for optimal performance.  This is accomplished not only by the thermodynamic 
design of the cold box, but by automatic regulation of the expansion engine speed and automatic modulation 
of the JT valve.  The speed of the expansion engines is automatically modulated to maintain optimal supply 
pressure from the compressor module(s).  The JT valve is an air-operated valve with positioner capable of high 
accuracy control.

The liquefier cold box is equipped with temperature sensors, (silicon diodes) and thermocouples  at all key 
locations.  One of these sensors is located at the inlet to the lower temperature expansion engine (E39) and 
is used as a process variable to control the opening of the JT valve.  The JT valve is continuously modulated to 
maintain an optimal temperature for the process.  Pressure transmitters are connected to all key locations and 
displayed on the instrument panel (for critical pressures) or within easy reach for service or troubleshooting 
needs.  All additional valves and instrumentation required for the safe and efficient operation of the Model 
L1410 are provided.

The Model L1410 expansion engines are positive displacement reciprocating piston type expanders for 
maximum reliability, efficiency and ruggedness.  They are easily maintainable and serviceable locally by 
customer personnel.  The maximum speed is limited to less than 300 revolutions per minute by a safety 
switch, which stops the gas flow to the expanders.  If the engine speed exceeds this point, the engines will 
automatically come to a safe stop.

An automatic integral purifier allows operation of the liquefier with significant levels of air and moisture in the 
helium feed stream.  Counter-flow heat exchangers (E60 and E62) and a filter (E67) are cooled by 20K helium 
taken from the inlet to the lower temperature expansion engine (E39).  The flow of the 20K refrigeration stream 
is a function of the liquid helium production rate.  It is controlled to maintain adequate temperature to freeze 
water (in E60), to liquefy and freeze air (in E62) and to adsorb lower temperature gases such as neon and 
hydrogen (in E67).  After passing through the final filter (E67) the helium feed stream is pure.

Regeneration of the purifier is initiated by the PLC when PT60, sensing impure gas pressure in the purifier, 
reaches 350 PSIG.  When the quantity of impurities that have been collected are sufficient to cause a restriction 
in the heat exchangers or filter, the PLC signals for warm gas to be sent to the pure gas side of the counter-flow 
heat exchangers and filter.  The gas, taken directly from the high pressure side of the compressor, warms the 
heat exchangers and filter and contaminants are automatically vented to atmosphere through solenoid valves 
V609 and V632.  The regeneration cycle is ended when an adequate temperature is sensed, thus ensuring that 
all contaminants have been warmed and purged.

For smooth operation of the purifier, it is recommended that a ballast tank having a minimum capacity of 4 Nm3 
at 18 bar be connected directly to the pure gas supply line (from the recycle compressor).  In addition, a surge 
chamber (empty helium cylinder) is recommended to be installed on the impure helium gas supply line.
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For smooth operation of the purifier, it is recommended that a ballast tank having a minimum capacity of 4 Nm3 
at 18 bar be connected directly to the pure gas supply line (from the recycle compressor).  In addition, a surge 
chamber (empty helium cylinder) is recommended to be installed on the impure helium gas supply line.

The Model L1410 Helium Liquefier is a fully automatic system.  A user friendly Operator Interface Terminal allows 
the operator to initiate fully automatic operation of the liquefaction and purification process or to manually 
control critical parameters of the system.

The liquefier is equipped with Ethernet 10 Base T network.  It includes an industrial Ethernet switch to pass 
communications between the liquefier, compressor(S)

Specific details for the liquefier and compressor modules are described below.

A. Liquefier Module

1. Cold Box

a. Vacuum Shell

The expansion engines, heat exchangers, extended stem cold valves and associated piping are housed in a 
steel vacuum shell.  The components are insulated from the environment by a vacuum of at least 1 x 10-5 mm 
Hg.  The vacuum is obtained by a roughing vacuum pump evacuating the shell to a pressure of 0.1 mm Hg 
before closing the vacuum isolating valve.  As the liquefier cools down, the pressure within the shell will fall to 
approximately 1 x 10-5 mm Hg by cryoadsorption of residual gas remaining in the vacuum space.  No dynamic 
pumping is required during operation.  It is only necessary to evacuate the shell when it is warm prior to startup 
to remove gases resulting from outgassing.  A thermocouple meter and gauge are provided for reading the initial 
vacuum when the system is at 300K.

b. Heat Exchangers

The main heat exchanger assembly consists of a series of concentric exchangers containing high efficiency 
finned tubing located inside stainless steel shells.  The heat exchanger shells and stainless steel piping are 
heliarc welded.  The heat exchangers and assembled piping are tested warm and cold with a mass spectrometer 
leak detector for leak tightness.

c. Expansion Engines

The expansion engines are a proven reliable design.  They incorporate the design features of the standard 
Helium Systems which have accumulated millions of hours of operation.  Phenolic pistons reciprocate at less than 
250 strokes per minute in a stainless steel cylinder.  The warm portion, consisting of a replaceable guide and 
dual gas seals, is bolted to a mounting plate and are easily removed for service without disturbing the vacuum 
system.  Connecting the crosshead drive mechanism to the pistons are two connecting rods to change the 
reciprocating motion of the pistons to the rotary motion of the flywheel and crankshaft.

The inlet and exhaust valves for both engines are spring-loaded, closed-poppet type.  The timing of the valves is 
controlled by cams attached to the drive mechanisms.  The valves are sealed at the warm end by an O-ring.  All 
parts of the valves are replaceable without disturbing the system vacuum.

d. Joule-Thomson Valve and Delivery Tube Gland

A JT valve is incorporated within the vacuum vessel to provide automatic optimization of the liquefaction process.  
The valve itself is made of a stainless steel stem in a copper body with a needle type orifice to provide for fine 
regulation.  The valve actuator is an air actuated pneumatic control valve.  The position of the valve is displayed 
on the color touch sensitive screen of the Main Operator Console (MOC).  Manual adjustment of the J-T valve 
is possible via the touch screen interface on the MOC.  Service or replacement of the J-T valve stem can be 
performed by removing the inner stem without disturbing the vacuum.

A coaxial delivery tube gland and return valve assembly is provided for liquefying into an external dewar (when 
used with a standard  delivery tube).
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e. Liquid Nitrogen Precooling System

This system allows LN2 to be used to increase the load capacity of the liquefier.  It is installed in the cold box 
at the time of manufacture and includes a primary heat exchanger (E81) where boiling LN2  uses the latent 
and sensible heat in the liquid nitrogen to precool the incoming helium gas stream.  The precooler option 
may be selected, or not, by the operator using the Main Operator Console (MOC) and may be turned off when 
not required (i.e. after cooldown if the refrigerator requirements permit).  If precooling is used, valve V808 
(Precooler Helium Flow Valve) will automatically open when the engine control start is initiated.  However, 
liquid nitrogen precooling is not a requirement of the system, and the system may be operated at lower capacity 
without precooling.  Please refer to the capacity specification for performance under all modes of operation.

f. Integral Automatic Helium Purification System

The integral freeze-out type purifier allows continuous operation with air contaminated helium.  This purifier 
operates automatically once the Purifier Start is initiated.  An automatically operated freeze-out type purifier, 
built integral to the M1410, allows continuous operation of the liquefier with significant levels of air and 
moisture in the helium feed stream.  This purifier operates automatically once the Purifier Start is initiated on the 
MOC and does not require liquid nitrogen for operation.

The system purifies by condensing and/or freezing out the impurities in counter-flow heat exchangers (E60 and 
E62) and a filter (E67).  The system requires that the supply of impure helium gas be at least 34 bar.  The cooling 
source for the integral purifier assembly is a 20 Kelvin helium gas stream taken from the high pressure (12 bar) 
inlet to the lower temperature expansion engine (E39).  The cooling gas stream flow is controlled to maintain 
adequate temperature in the purifier to freeze water (in E60), to liquefy and freeze air (in E62) and to adsorb 
lower temperature gases such as neon and hydrogen (in E67).  After passing through the final filter (E67) the 
helium feed stream is pure.  The pure helium gas re-enters the liquefaction process to produce liquid helium.

Regeneration of the purifier is initiated by the PLC when PT60, sensing impure gas pressure in the purifier, 
reaches 350 PSIG.  When the quantity of impurities that have been collected are sufficient to cause a restriction 
in the heat exchangers or filter, the PLC signals for warm gas to be sent to the pure gas side of the counter-flow 
heat exchangers and filter.  The gas, taken directly from the high pressure side of the compressor, warms the 
heat exchangers and filter and contaminants are automatically vented to atmosphere through solenoid valves 
V609 and V632.  The regeneration cycle is ended when an adequate temperature is sensed, thus ensuring that 
all contaminants have been warmed and purged.  The frequency of automatic purifier regeneration depends 
upon impurity content.  Manual initiation of the regeneration process is also possible.
 
For smooth operation of the purifier, it is recommended that a ballast tank having a minimum capacity of 4 Nm3 
at 18 bar be connected directly to the pure gas supply line (from the recycle compressor).  In addition, a surge 
chamber (empty helium cylinder) is recommended to be installed on the impure helium gas supply line.

g. Transfill Operation
 

This option is not a standard feature and must be ordered separately for all Model L1410 Liquid Helium 
Refrigerators.

A liquid helium transfill option for off-loading cold temperature, medium pressure helium gas from helium 
transport containers.  This feature can be incorporated into the Model L1410 Cold box at the time of 
manufacture.  A pneumatic valve allows cold helium gas from a pressurized container to enter the cold box low 
pressure return gas stream at the cold end.  A Pressure Indicating Controller (PIC) ensures the cold gas feed 
through the pneumatic valve will be controlled at a rate compatible with the reliquefaction capacity.  The feed 
and performance rate will vary with pressure and temperature of the gas coming from the container, but should 
approximately double the standard liquefaction rates given for ambient temperature pure gas feed.



Page  6

2. Variable Speed Crosshead Drive

The crosshead drive mechanism transmits mechanical energy absorbed from the gas via the reciprocating 
expansion engine pistons to an alternator.  The alternator is loaded by a fixed resistor, and speed is variable up 
to 230 RPM.  The engine speed is controlled automatically by a pressure and speed feedback regulation system, 
or it can be adjusted manually.  An electric motor starts the crosshead/engine assembly.  Electronic overspeed 
protection shuts the liquefier down if the actual speed exceeds 250 RPM and a mechanical overspeed protection 
device provides a fail safe for the engine to come to a safe normal shutdown, if the speed exceeds 275 RPM.  
Actuation of the overspeed device closes a solenoid valve isolating the high pressure gas from the engine, 
thereby allowing the engine to come to a normal shutdown.

3. Main Operator Console

Control of the machine is accomplished via the Main Operator Console (MOC) on the liquefier control panel. 
The MOC is located on the floor. It is a stand alone wired control panel that allows the operator to monitor and 
control all of the module functions. the MOC has a color display area with touch sensitive screen and presents 
information in a multi-page format, allowing the operator to view one page at a time. 

Starting and stopping of the system, selection of modes of operation, parameter display (i.e. temperatures, 
pressures, engine speed, JT valve position) and alarm indication are all accomplished via the MOC.  During 
manual modes of operation, functions such as JT valve position and engine speed are accomplished by simply 
entering the desired settings using the touchscreen of the MOC.

An emergency stop button is provided on the control panel to initiate the safe, automatic shutdown of the 
liquefier.  Additional instruments and controls are provided to facilitate initial system commissioning, service and 
troubleshooting of the equipment.

The liquefaction capacity is dependent on the mass flow and the temperature of the lower expander; therefore, 
optimum supply pressure is maintained by automatic or manual adjustment of expansion engine speed, and 
the temperature of the lower expander is optimized by manual or automatic adjustment of the J-T valve.  The 
pressure gauge measuring the inlet pressure to the J-T valve indicates the pressure drop in the heat exchanger 
and is essentially the pressure at the inlet to the lower engine.  Supply and return line temperature readouts 
indicate temperature to and from the external load.

A programmable logic controller (PLC) controls the sequencing of valves as well as all PID control loops.  The 
MOC is simply an interface to the PLC for control or override to manual operation.

4. Safeties and Alarms

The system is designed for unattended, continuous duty.  Electrical safety switches and controls will 
automatically and safely shut the system down on malfunction.  Relief valves are provided to prevent excessive 
pressure build-up in the system.

5. Delivery Tube

A co-axial delivery tube provides the connection to a suitable customer-supplied external liquid helium storage 
dewar.  The standard tube is 142 cm (56 in) in horizontal length, made of stainless steel and has concentric gas 
passages surrounded by a high vacuum and superinsulation.  The inner passage carries the two-phase mixture 
to the external dewar, and the uncondensed cold gas returns through the outer passage to the cold box and 
into the low side of the J-T exchanger.  Linde can supply Delivery Tubes with special dimensions as a purchased 
option.

6. Helium Compressor Options

Please see the performance chart in section I Performance, or the Helium Liquefier brochure for related 
liquefaction performance using the compressors described below with the Model L1410 Helium Liquefier 
Module.
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A. Model RSS Compressor Module

The RSS Compressor Assembly is a skid-mounted, rotary screw compressor which has proven to have exceptional 
long-term reliability with low maintenance.

The compressor is a vertical assembly consisting of an encapsulated oil-flooded helical screw assembly, a drive 
motor, and an oil separation/impingement plate.  The oil provides lubrication, sealing of the compressor rotors 
and compressor cooling.  Adequate cooling is provided to prevent oil breakdown due to high temperature.

The oil removal system consists of the oil separation/impingement plate located within the compressor pump 
housing followed by coalescing filters connected in series wherein oil is separated from the gas stream and 
returned to the oil reservoir in the compressor sump.  Following the last coalescer, the compressed helium gas 
flows through a charcoal bed adsorber where any traces of oil vapor are removed.

The oil cooler consists of a water-to-oil heat exchanger and the gas aftercooler is a water-to-gas heat exchanger.

The standard motor starter supplied with the compressor skid is a reduced in-rush current motor starter that 
is wall mounted at site by the customer.  The compatible hermetic motor and motor starter can be supplied to 
operate on most common voltages at either 50 or 60 Hertz.

The compressor is hermetic with a compressor drive motor located on the discharge side of the pump.  The 
shaft seal required for externally driven compressors has been eliminated.  Therefore, with a Linde compressor, 
it is possible to operate on subatmospheric suction without the danger of air contamination as long as the 
interconnecting piping between compressor suction and liquefier assembly is maintained leak tight.
 
The screw compressor includes a hydraulically operated slide-valve which loads the compressor via local push 
button on the control panel of either the liquefier or compressor modules.  The slide valve loading changes 
the displacement of the pump from approximately 50 % flow to 100 % flow and is manually positioned by the 
operator at start-up.  To provide for reduced capacity during periods of low liquefaction capacity demand, the 
operator can run the compressor in unload position.  The slide valve location changes the mass flow of the 
system.  In the unload position, the input power is reduced, thus providing for economical operation during 
periods of low demand.  The slide valve will automatically unload at shutdown of the compressor.

Instrumentation includes suction and discharge pressure gauges, default annunciator and an elapsed time 
meter.  Local push buttons for start/stop and slide-valve loading are provided.  In addition, these features can be 
modulated from the Helium Liquefier control panel.

Safety switches are provided for limiting discharge pressure and temperature, low suction pressure, motor 
winding temperature, and low oil pressure.  A first fault annunciator is provided to indicate the cause of any 
shutdown.

Compressor provides pure helium supply and/or storage up to 18 bar pressure.  The compressor can be operated 
with a suction pressure as low as 0.5 bar and as high as 2 bar with a discharge pressure as high as 18 bar, 
resulting in a helium mass flow rate of 7.5 g/s using a 60 Hz power source (6.25 g/s using 50 Hz power).

The standard Model RSS Compressor will be supplied unenclosed.  Acoustical blanket enclosures which reduce 
the noise from approximately 90dBa to about 80 dBa can be supplied as a purchased option.

Technical Information: Please see the attached technical sheets for reference information.

Power Consumption:  40 kW, 460 V, 3 Phase, 60 Hertz (34 kW, 50 Hz)
Water Cooling Requirements: 30 l/minute (8 gal/min.) @ 24 C & 310 kPa (45 psig)
Weight:    1,100 kg (2,420 lbs)
Dimensions:   1,450 x 1,350 x 1,480 mm (57 x 53 x 58 in)



Page  8

B. Model RS Compressor Module

The RS Compressor Assembly is a skid-mounted, rotary screw compressor which has proven to have exceptional 
long-term reliability with low maintenance.

The compressor is a vertical assembly consisting of an encapsulated oil-flooded helical screw assembly, a drive 
motor, and an oil separation/impingement plate.  The oil provides lubrication, sealing of the compressor rotors 
and compressor cooling.  Adequate cooling is provided to prevent oil breakdown due to high temperature.

The oil removal system consists of the oil separation/impingement plate located within the compressor pump 
housing followed by coalescing filters connected in series wherein oil is separated from the gas stream and 
returned to the oil reservoir in the compressor sump.  Following the last coalescer, the compressed helium gas 
flows through a charcoal bed adsorber where any traces of oil vapor are removed.

The oil cooler consists of a water-to-oil heat exchanger and the gas aftercooler is a water-to-gas heat exchanger.

The standard motor starter supplied with the compressor skid is a reduced in-rush current motor starter that 
is wall mounted at site by the customer.  The compatible hermetic motor and motor starter can be supplied to 
operate on most common voltages at either 50 or 60 Hertz.

The compressor is hermetic with a compressor drive motor located on the discharge side of the pump.  The 
shaft seal required for externally driven compressors has been eliminated.  Therefore, with a Linde compressor, 
it is possible to operate on subatmospheric suction without the danger of air contamination as long as the 
interconnecting piping between compressor suction and liquefier assembly is maintained leak tight.
 
The screw compressor includes a hydraulically operated slide valve which loads the compressor via local push 
button on the control panel of either the liquefier or compressor modules.  The slide valve loading changes 
the displacement of the pump from approximately 50 % flow to 100 % flow and is manually positioned by the 
operator at start-up.  To provide for reduced capacity during periods of low liquefaction capacity demand, the 
operator can run the compressor in unload position.  The slide valve location changes the mass flow of the 
system.  In the unload position, the input power is reduced, thus providing for economical operation during 
periods of low demand.  The slide valve will automatically unload at shutdown of the compressor.

Instrumentation includes suction and discharge pressure gauges, default annunciator and an elapsed time 
meter.  Local push buttons for start/stop and slide-valve loading are provided.  In addition, these features can be 
modulated from the Helium Liquefier control panel.

Safety switches are provided for limiting discharge pressure and temperature, low suction pressure, motor 
winding temperature, and low oil pressure.  A first fault annunciator is provided to indicate the cause of any 
shutdown.

Compressor provides pure helium supply and/or storage up to 18 bar pressure.  The compressor can be operated 
with a suction pressure as low as 0.5 bar and as high as 2 bar with a discharge pressure as high as 18 bar, 
resulting in a helium mass flow rate of 18 g/s using a 60 Hz power source (15 g/s using 50 Hz power).

The standard Model RS Compressor will be supplied unenclosed.  Acoustical blanket enclosures which reduce the 
noise from approximately 90dBa to about 80 dBa can be supplied as a purchased option.

Technical Information: Please see the attached technical sheets for reference information.

Power Consumption:  95 kW, 460 V, 3 Phase, 60 Hertz (80 kW, 50 Hz)
Water Cooling Requirements: 57 l/minute (15 gal/min.) @ 24 C & 310 kPa (45 psig)
Weight:    1,135 kg (2,500 lbs)
Dimensions:   1,450 x 1,350 x 1,480 mm (57 x 53 x 58 in)
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C. Model RSX Compressor Module

The RSX Compressor Assembly is a skid-mounted, rotary screw compressor which has proven to have exceptional 
long-term reliability with low maintenance.

The compressor is a vertical assembly consisting of an encapsulated oil-flooded helical screw assembly, a drive 
motor, and an oil separation/impingement plate.  The oil provides lubrication, sealing of the compressor rotors 
and compressor cooling.  Adequate cooling is provided to prevent oil breakdown due to high temperature.

The oil removal system consists of the oil separation/impingement plate located within the compressor pump 
housing followed by coalescing filters connected in series wherein oil is separated from the gas stream and 
returned to the oil reservoir in the compressor sump.  Following the last coalescer, the compressed helium gas 
flows through a charcoal bed adsorber where any traces of oil vapor are removed.

The oil cooler consists of a water-to-oil heat exchanger and the gas aftercooler is a water-to-gas heat exchanger.

The standard motor starter supplied with the compressor skid is a reduced in-rush current motor starter that 
is wall mounted at site by the customer.  The compatible hermetic motor and motor starter can be supplied to 
operate on most common voltages at either 50 or 60 Hertz.

The compressor is hermetic with a compressor drive motor located on the discharge side of the pump.  The 
shaft seal required for externally driven compressors has been eliminated.  Therefore, with a Linde compressor, 
it is possible to operate on subatmospheric suction without the danger of air contamination as long as the 
interconnecting piping between compressor suction and liquefier assembly is maintained leak tight.
 
The screw compressor includes a hydraulically operated slide valve which loads the compressor via local push 
button on the control panel of either the liquefier or compressor modules.  The slide valve loading changes 
the displacement of the pump from approximately 50 % flow to 100 % flow and is manually positioned by the 
operator at start-up.  To provide for reduced capacity during periods of low liquefaction capacity demand, the 
operator can run the compressor in unload position.  The slide valve location changes the mass flow of the 
system.  In the unload position, the input power is reduced, thus providing for economical operation during 
periods of low demand.  The slide valve will automatically unload at shutdown of the compressor.

Instrumentation includes suction and discharge pressure gauges, default annunciator and an elapsed time 
meter.  Local push buttons for start/stop and slide-valve loading are provided.  In addition, these features can be 
modulated from the Helium Liquefier control panel.

Safety switches are provided for limiting discharge pressure and temperature, low suction pressure, motor 
winding temperature, and low oil pressure.  A first fault annunciator is provided to indicate the cause of any 
shutdown.

Compressor provides pure helium supply and/or storage up to 18 bar pressure.  The compressor can be operated 
with a suction pressure as low as 0.5 bar and as high as 2 bar with a discharge pressure as high as 18 bar, 
resulting in a helium mass flow rate of 22 g/s using a 60 Hz power source (18 g/s using 50 Hz power).

The standard Model RSX Compressor will be supplied unenclosed.  Acoustical blanket enclosures which reduce 
the noise from approximately 90dBa to about 80 dBa can be supplied as a purchased option.

Technical Information: Please see the attached technical sheets for reference information.

Technical Information: Please see the attached technical sheets for reference information.

Power Consumption:  110 kW, 460 V, 3 Phase, 60 Hertz (92 kW, 50 Hz)
Water Cooling Requirements: 57 l/minute (15 gal/min.) @ 24 C & 310 kPa (45 psig)
Weight:    1,135 kg (2,500 lbs)
Dimensions:   1,450 x 1,350 x 1,480 mm (57 x 53 x 58 in)
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UTILITY REQUIREMENTS
Model L1410 Helium Liquefier

Power:   The Model L1410 Liquefier Module requires 20 Amps, 120 volt, 50/60 Hertz, single-phase
    power for the control circuitry.  When 120V is not available, a wall mounted transformer box is 
   included.
Liquid Nitrogen:  To achieve the maximum helium liquefaction rate, up to 45 liters per hour of liquid nitrogen is 
   required, depending on compressor flow.
Instrument Air:  Control valves require a total of 28 liters per minute (60 SCFH) of air at a minimum of  500 kPa
   (60 psig).

Model RSS Compressor

Power:   Each Model RSS Compressor requires approximately 40 kW, 460 V, 3o, 60 Hz or 34 kW, 50 Hz
   power when operating fully loaded.  Actual power consumption will vary depending on the 
   mass flow rate required for each application. Voltage should be specified with all orders.
Water:   30 liters/minute (8 GPM) at 24oC (75oF) and 310 kPa (45 psig) supply pressure.
Weight:   1,100 kg (2,420 lbs)
Dimensions:  1,450 x 1,350 x 1,480 mm (57 x 53 x 58 in)

Model RS Compressor

Power:   Each Model RS Compressor requires approximately 95 kW, 460 V, 3o, 60 Hz or 80 kW, 50 Hz
   power when operating fully loaded.  Actual power consumption will vary depending on the
   mass flow rate required for each application. Voltage should be specified with all orders.
Water:   57 liters/minute (15 GPM) at 24oC (75oF) and 310 kPa (45 psig) supply pressure.
Weight:   1,135 kg (2,500 lbs)
Dimensions:  1,450 x 1,350 x 1,480 mm (57 x 53 x 58 in)

Model RSX Compressor

Power:   Each Model RSX Compressor requires approximately 110 kW, 460 V, 3o, 60 Hz or 92 kW, 50 Hz
   power when operating fully loaded.  Actual power consumption will vary depending on the
   mass flow rate required for each application. Voltage should be specified with all orders.
Water:   57 liters/minute (15 GPM) at 24oC (75oF) and 310 kPa (45 psig) supply pressure.
Weight:   1,135 kg (2,500 lbs)
Dimensions:  1,450 x 1,350 x 1,480 mm (57 x 53 x 58 in)
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RS SERIES MODEL ROTARY SCREW HELIUM COMPRESSORS

Performance Specification

Small RSS Standard RSS High Flow RSX
Suction Pressure (nominal): 1.0 atm up to 18 atm (250 

psig)
1.0 atm up to 18 atm (250 
psig)

1.0 atm up to 18 atm (250 
psig)

Discharge Pressure
 Throughput: 60 Hz 50 Hz 60 Hz 50 Hz 60 Hz 50 Hz
 SCFM 100 83 240 200 290 240
 NM3/h 165 137 395 330 480 395
 grams/sec 7.5 6.25 18 15 22 18

System Specifications

A) Each Series Model RS Helium Compressor Assembly consists of a hermetic, oil-lubricated, rotary screw
 compressor with integral motor, automatic oil removal system, water-cooled aftercooler and oil cooler, safety
 devices and instruments, all skid mounted.
 Weight:  2500 lbs (1135 kg)
B) Motor starter (part wind) for remote mounting.
C) Operation/maintenance manual and installation interface drawings.
D) Acoustic Enclosure (Optional)

Utilities

Power 60 Hz 50 Hz
Small (RSS) 40 kW, 3Ø, 60 Hz 34 kW, 3Ø, 50 Hz
Standard (RS) 95 kW, 3Ø, 60 Hz 80 kW, 3Ø, 50 Hz
High Flow (RSX) 110 kW, 3Ø, 60 Hz 92 kW, 3Ø, 50 Hz
Cooling Water 15 gpm at 75oF max and 45 psig 

supply pressure
57 liters/min. at 24oC max. and 310 
kPa supply pressure

DIMENSIONS IN INCHES (MILLIMETERS)



HELIUM GAS COOLING WATER

COMPRESSOR 
VOLTAGE 

FREQUENCY

SUCTION 
PRESSURE

DISCHARGE 
PRESSURE

FLOW RATE FLOW RATE REQUIRED INLET 
PRESSURE

POWER 
CONSUMPTION

WEIGHT DIMENSION
L x W x H

(in millimeters)

RSS

2.5 kPa (10” H2O) 1.8 MPa (18Atm) 6.0 g/s 30 I/min. @ 24C 310 kPa (30 psig) 34 Kw, 3 Phase 1100 kg (1800 lb.) 1450 x 1350 x 1480

2.5 kPa (10” H2O) 1.8 MPa (18Atm) 7.5 g/s 30 I/min. @ 24C 310 kPa (30 psig) 40 Kw, 3 Phase 1100 kg (1800 lb.) 1450 x 1350 x 1480

RS

2.5 kPa (10” H2O) 1.8 MPa (18Atm) 15.0 g/s 57 I/min. @ 24C 310 kPa (30 psig) 80 Kw, 3 Phase 1135 1100 kg (1800 lb.) 1450 x 1350 x 1480

2.5 kPa (10” H2O) 1.8 MPa (18Atm) 18.0 g/s 57 I/min. @ 24C 310 kPa (30 psig) 95 Kw, 3 Phase 1135 1100 kg (1800 lb.) 1450 x 1350 x 1480

RSX

2.5 kPa (10” H2O) 1.8 MPa (18Atm) 18.5 g/s 57 I/min. @ 24C 310 kPa (30 psig) 92 Kw, 3 Phase 1135 1100 kg (1800 lb.) 1450 x 1350 x 1480

2.5 kPa (10” H2O) 1.8 MPa (18Atm) 22.2 g/s 57 I/min. @ 24C 310 kPa (30 psig) 110 Kw, 3 Phase 1135 1100 kg (1800 lb.) 1450 x 1350 x 1480

NOTE:  Rates provided are nominal ratings. Actual performance may vary slightly depending on process conditions.
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LINDE CRYOGENICS
MODEL L1410 HELIUM LIQUEFIER

NOTE:  Figure not to scale.

Weight:  818 kg (1,800 lbs.)

Linde Cryogenics
A division of Linde Engineering North America Inc.
6100 South Yale Avenue, Suite 1200
Tulsa, Oklahoma, 74136  Phone: 918.477-1200, www.leamericas.com, sales@leamericas.com


