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CTF Certified 100% Helium Recovery System

CTF Certified 100% Helium Recovery
Why do I need helium recovery?
The state of helium supply has been a major issue in the medical
and gas supply field. With both supply and production issues it has
made national news. The healthcare industry is still the largest end
user of helium (Source: Statista). Due to the small atomic mass of
helium when it is released it simply rises into space, as the earths
gravitational pull is to weak to keep it in the atmosphere. As such
helium is a finite resource, and most models predict ongoing price
increases.
In 2008 90% of helium supply came from the US, but in recent
years this has changed. The largest reserves is that held by the US
Department of Land Management, and this will be phased out by
2021. One of the alternative supplies comes from Qatar, but trade
embargoes in recent years has halted this supply.
The SQUID devices responsible for the sensitivity of the CTF
MEG system must be maintained at an ultra-low temperature by
immersion in liquid Helium (LHe). The CTF 100% Helium recovery
system can recycle 100% of the LHe required to do this. Helium
is a scarce non-renewable resource and the supply is subject to
interruptions and increasing cost. The CTF MEG system uses about
7000 liters per year. The Helium required by an CTF MEG is Grade A
helium which is 99.995% pure.
Apart from the scarcity of helium there is the additional logistics
required when having to fill the system. There is a need to have
staff available for several hours twice a week to do the transfers
of LHe into the MEG system. This operation requires training to
perform and carries risks at several stages to both operators and
equipment. And if supply is not available then after 4 days the MEG
warms up which causes a necessary costly thermal cycle, and could
put the system out of action for multiple weeks.
The CTF 100% Helium recovery system is a closed-loop solution
with automated transfers that will eliminate the need to
purchase LHe and perform manual LHe transfers. This Helium
recovery system can be used by existing CTF MEG sites as well as
with new CTF MEG installations.
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System Description and Schedules

System Description
The CTF MEG 100% Helium recovery system utilizes a two coldhead liquefier with a capacity to liquefy 40 liters of LHe per day.
The liquefier includes a 250 litre LHe storage dewar. The other
system components include a warm Helium gas compressor,
Helium gas storage tanks, a custom LHe transfer line and a touchscreen system controller.
The warm Helium gas compressor and Helium gas storage tanks
captures the exhaust gas from the system during LHe transfers
into the MEG dewar when that exhaust is more than the liquefier
can handle at the time. In addition, this storage system can store
the normal Helium boil-off from the MEG allowing the liquefier to
be shut down during the day reducing audible noise. During the
night, the liquefier has enough capacity to liquefy the contents of
the storage tanks in addition to the regular MEG system boil-off.
Shutting the liquefier down during the day is not a requirement
for undisturbed MEG operation as the liquefier and the MEG
system are separated by a long transfer line and MEG dewar
pressure is precisely controlled. Normal MEG data collection can
be performed while the liquefier is running without issues.
The transfer line has a non-magnetic leg that is always installed
into the MEG dewar. The other leg of the transfer line is always
installed into the storage dewar of the Helium liquefier. The
control system monitors the status of both the recovery system
and the MEG dewar, carrying out unattended automated LHe
transfers at scheduled times and monitoring the combined
systems for any sign of abnormal behavior.

The CTF 100% Helium Recovery System
Cooling Water Requirements (combined system):
Inlet temperature 5°C to 25°C (41°F to 77°F)
Target outlet temperature 30°C
Pressure < 8bar (116 psi)
Pure water or water/glycol mix (flow required increases by about 15% with a 50% glycol mix)
Required cooling water flow rate depends on inlet temperature and varies from a minimum of
~14 l/min at 5°C to ~69 l/min at 25°C (~4 to ~19 gallons per minute, 41°F to 77°F).
See graphs below

An advantage of the two cold-head liquefier is that it provides
a level of redundancy as operation can continue with just one
cold-head operating provided the liquefier is left running during
the daytime. Additionally, the time between required liquefier
servicing can be extended as the hours of operation of the two
cold-heads can be balanced by the system controller.
The system controller maintains control over all aspects of the
Helium recovery process. It is a very robust system with numerous
sensor inputs, capable of monitoring many parameters and smart
enough to recognize when something is wrong and how to safely
and appropriately handle all situations. Scheduling transfers and
other functions can be done via the touch screen interface.

No Manual Refills, Auto-Scheduled

Stored Helium gas timeline with liquefier turned off during the daytime

System Specifications Space Requirements
and Technical Specifications
Upgrading to the new takes 5 days of on-site installation
and a minimum of 2 weeks post installation monitoring.
Training of the utilisation of the equipment will be
performed on site, and post installation preventative
maintenance will require ongoing services.

Space Requirements:
Each component has a minimum footprint but most need additional space around them for use/service access. A comfortable
minimum room size for all the equipment would be about 8 feet
by 10 feet. If that size space is not available in a single location, it
is possible to have some of the components in separate areas. The
liquefier itself needs to be close to the back of the MEG shielded
room to minimize efficiency losses over the length of the transfer
line between the liquefier and the MEG dewar. The warm Helium
gas compressor can be located further away if necessary and the
Helium gas storage tanks can be further separated from that
compressor. The space above the MSR may be a potential storage
space for Helium gas storage tanks.

Technical Specifications

Helium Liquefier

Liquefaction capacity: 40 liters/day
LHe storage capacity: 150 liters
Electrical requirements:
Compressors:
480 VAC, 3 Phase, 60 Hz, 16 kW (maximum, not continuous)
Control unit:
110 VAC to 240 VAC, Single phase, 50/60 Hz, <1 kW
power consumption
Cooling water requirements:
Supply temperature: 5°C to 25°C (41°F to 77°F)
Flow rate: ~13 to 63 l/min (~3.4 gal/min to 16.8
gal/min) depending on supply temperature (~32l/min at
20°C or ~8.4 gal/min at 68°F)
Pressure <8bar (116 psi)
pure water or water/glycol mix

Helium Gas Compressor

Capacity: 500 liters/min at 210 psi (equivalent to 3 per
minute)
Electrical requirements:
480 VAC, 3 phase, 60 Hz, 4kW (maximum, not continuous)
Cooling water requirements:
Supply temperature: 5°C to 25°C (41°F to 77°F)
Flow rate: ~3.2 to 15.7 l/min (~0.8 gal/min to 4.2
gal/min) depending on supply temperature (~7.9l/min
at 20°C or ~2.1 gal/min at 68°F)
Pressure <8bar (116 psi)
pure water or water/glycol mix

The layout for a facility is best done in collaboration with CTF.
Once the facility’s site dimensions are provided to CTF, several
draft layouts will be generated such that the site users may select
the optimal layout for their use. Once a final layout has been
selected, detailed site drawings will be provided.
Some example layouts are shown on below.
Helium Gas Storage
Tanks
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Tank capacity: ~8 liters (gas equivalent to ~8 liters of
LHe) per tank
Tank pressure: 210 psi
Number of tanks: 4 (additional tanks available as an
option), storing gas equivalent to ~32 liters of LHe
Tank dimensions: 30” diameter by 52” tall (can be
installed on side and/or stacked)
A single larger outdoor tank is also available, storing gas
equivalent to ~70 liters of LHe

