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INNOVACION: GENERACION DE CONOCIMIENTO, PATENTES, DESARROLLO DE
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https://www.qdusa.com/products/helium_liquefiers.html

INNOVACION: GENERACION DE CONOCIMIENTO, PATENTES, DESARROLLO DE
PRODUCTOS Y LICENCIA DE EXPLOTACION COMERCIAL A EMPRESA INTERNACIONAL

MNexGen & ATL Liquefiers and Purifiers

Helium Liguefiers, Purifiers and Recovery Systems
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DE LA NECESIDAD Y EL PROBLEMA HASTA EL PRODUCTO COMERCIAL:
HELIO LIQUIDO ULTRAPURO AL ALCANCE DE TODOS -

little cup of helium,
big science

arncie Dirk van Delf
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Talla gptima de

Licuefactor de helio Perdidas

10-20%

Licuefactor

usuarios
q(l/hora)

Q (I/hora)

Produccion Q Potencia W Demanda usuarios
Talla XXL: >1000 I/hora>1000 Kw  >500 I/hora

Talla M: >101/hora >30 Kw >5 |/hora
Talla S: >1-21l/horax N >8KwxN 1-2l/horax N, N=1,2,3
Talla XS: >0,1 l/hora >3 Kw
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Liquid Helium in UZ
September 2004, 2012
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Produwct developed in collaboration with:

W3] & Zemt T CSIC

I A I L Take Control of your Helium Supply

The next generation

/ of helium recovery
/./- , s

and liquefaction

/

Advanced Technology Liquefier

https://www.gdusa.com/products/helium-liquefiers.html
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Liquefaction Runs
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Liquefaction Runs ‘A
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Liquefaction Runs
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Product developed in collaboration with:

He recovery plant layout with NexGen, BPC and ATP BWa| T iiwnkd ¥ CSIC

Recovery Systems

Direct Recovery  Recovery System - Medium Pressure Storage G TS tely I8 [Fed Wal (=Rt | (e o] e oy

Recovery System with High Pressure Storage

——

Quantum Design's Recovery System with High e

Fressure Storage allows recovery, storage and
purification of helium from normal and transfer boil
off. This recovery system is perfect for customers with
multiple cryogenic instruments or large, multi-room
laboratories who want to recover almost all of the
helium normally lost through normal operation and

cryogenic transfers.
The Recovery System with High Pressure
Storage consists of the following components:
A - Liguefier
B - Compressor

C - ATP30 Purifier

D - Compressor for ATP30 Purifier
E - Helium Gas Bag and Controller
F - High Pressure Recovery Compressor
G - High Pressure Helium Gas Cylinders

H - Back Pressure Controller (optional as nesded)

X - Customer Instrument
| MA/\ @] Quantum Design
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Hay competencia?...Sil...

CRYOINVIECH

WORLD LEADERS IN CRYOREFRIGERATION FOR MORE THAN 50 YEARS

Products Service Product Development About Us Contact Us

Liquefaction rates explained
June 23, 2014

CRYOMECH LIQUEFACTION RATES...

Cryomech quotes liquefaction rates for our Liquid Helium Plants based on the properties
of liquid helium at 4.23 Kelvin and atmospheric pressure (0O PSIG). Liquefying at higher
pressures may appear to produce more liquid, but this is not the true case as it results in
liquid that is at a higher temperature, lower density, and requires additional cooling to
reach 4.23 K. For exampile, liquid that is produced at 10 PSIG is at 4.83 K and is only
87 % of the density of 4.23 K helium. In some cases this may be used to calculate a

higher liquefaction rate by changing the definition of a liquid liter of helium to a higher
pressure, less dense liquid liter. In other cases, higher liquefaction rates are claimed due
to not having to cool the liquid all the way to 4.23 K. This leads to another set of
problems.



Hay competencia?...Sil...

Welcome to CSIC Pride (Nanjing) Cryogenic Technology Co., Ltd.! Hotline:025-87173705

P%e CSIC Pride (Nanjing) Cryogenic Technology Co., Ltd. Search

| Company Profile | Products

Helium Recovery Purification Liqufaction System

GM cryocooler as cold source

Automatic control

Purnification capacity: 10Nm3/h

Liquefaction rate: 10-200L/d




PAHLI PORTABLE AUTOMATED HELIUM LIQUEFIER

PAHL Liquefier Features/Benefits:

1. Higher or Equal Liquefaction Rate at Lower Pressures
Liquefaction at lower pressures allows for safer and more efficient system operation as well as greater
versatility in matching liquefier to experimental dewar pressure. Typical liquefaction is 24 1/day at
5.5 PSI [PAHL 200].
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BPC

Priority

Ref. Applicant Title Country date Filing date | Application No. Pub. date Pub. No Status
HRPO1 Csz'g;a%':::’rséﬁgde Helium Recovery Plant ES 26/10/2009 | 26/10/2009| ES200930904 | 20/02/2012| ES2375390 33:}?‘?53‘:3
HRPO3 Csz'g;a%'y::”%ﬁgde Helium Recovery Plant EPO 26/10/2009 | 28/09/2010| EP10837077.6 | 05/09/2012| EP2495517 1;:;';;3‘:8
HRP04 Csz'g;,a'“é'y::”gﬁade Helium Recovery Plant US 26/10/2009 | 20/04/2012|  US13/452630 | 02/05/2013| US8973397 13;’;;3‘:5
HRP05 Csz'g;a%’y::”gﬁ;de Helium Recovery Plant JP 26/10/2009 | 28/09/2010| JP20120535886 | 07/03/2013| JP5859445 1(?1:};?;335
HRP06 Csz'g;,a%’g::gﬁgde Helium Recovery Plant CN 26/10/2009 | 28/09/2010| CN2010848560 | 18/07/2012| CN102597670 12;;';;3‘:5
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ATL 1st Generation
. . Priority - C
Ref. Applicant Title Country date Filing date | Application No. Pub. date Pub. No Status
CSIC, Universidad de Gas Liquefaction Granted
GLSM03 Zaragoza, GWR System and Method EPO 03/05/2010 | 02/05/2011 EP11720246.5 13/03/2013 EP2567159 28/12/2016
CSIC, Universidad de Gas Liquefaction US2013192273 Granted
GLSM05 Zaragoza, GWR System and Method us 03/05/2010 | 13/03/2013 US13/801960 01/08/2013 10,048,000 14/08/2018
System and method for
CSIC, Universidad de | recovery and recycling US2015345860 Granted
GLSM06 Zaragoza, GWR coolant gas at elevated us 03/05/2010 | 07/08/2015 US14/821608 03/12/2015 10.690 387 23/06/2020
pressure
CSIC, Universidad de Gas Liquefaction JP2013531773 Granted
GLSMoO7 Zaragoza, GWR System and Method JP 03/05/2010 | 02/05/2011 JP2013509151 08/08/2013 JP5891221 22/03/2016
CSIC, Universidad de Gas Liquefaction Granted
GLSMo08 Zaragoza, GWR System and Method CN 03/05/2010 | 02/05/2011 | CN201180033135.2 | 13/03/2013 | CN102971593 16/12/2015
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ATP

Ref. Applicant Title Country Pg:tr:y Filing date | Application No. Pub. date Pub. No Status
. Device and method of
Quantum Design, purifying gas, and US2016091245 | Granted
PURO1 | CSIC, Universidad de . us 25/09/2014 | 25/09/2014 US14/496821 31/03/2016 10.352 617 16/07/2019
Zaragoza method for regenerating 904,
the same
Quantum Design Device and method of
PURO02 | CSIC, Universidad de | _ Purifying gas, and EPO 25/09/2014 | 09/12/2014| EP14196895.8 |30/03/2016| EP3001129 Granted
Zaragoza method for regenerating —_— 27/02/2019
the same
Quantum Desian Device and method of
PUR03 | CSIC, Universidad de | _Purifying gas, and CA 25/09/2014 | 05/08/2015 | CA20152899802 |25/03/2016| CA2899802 Granted
Zaragoza method for regenerating I 27/03/2018
the same
Quantum Design, De‘“:rr:ie ?nnd rg:tg?w% o JP2016070647 | Granted
PURO4 | CSIC, Universidad de purifying gas, . JP 25/09/2014 | 25/12/2014 JP2014262714 05/09/2016
ve method for regenerating JP6101676
aragoza the same 22/03/2017
Quantum Design, DE"‘:J';E ?nnd rg:tt;%% of Granted
PURO5 | CSIC, Universidad de purifying gas, . CN 25/09/2014 | 27/02/2015 | CN201510089174.4 | 05/10/2016 | CN105983293 05/07/2019
Zaragoza method for regenerating
the same
PUR- : Cryocooler-based gas US20140090404 Granted
QD02 Quantum Design scrubber us 08/02/2012 | 08/07/2013 US13/937186 03/04/2014 10.113.793 30/10/2018
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ATL 2" Generation
. - Priority - N
Ref. Applicant Title Country date Filing date | Application No. Pub. date Pub. No Status
HPI- Liquefier with pressure- US20130014517 | Granted
QD02 Quantum Design controlled liquefaction us 14/07/2011 | 16/07/2012 US13/550297 17/01/2013 9.671.159 06/06/2017
chamber —_
Liquefier with pressure-
HPI- . . . JP2014527610 Granted
QD03 Quantum Design controlled liquefaction JP 14/07/2011 | 16/07/2012 | JP20140520412 | 16/10/2014 JP6109825 05/042017
chamber -
HPI Liquefier with pressure- Granted
y Quantum Design controlled liqguefaction CN 14/07/2011 | 16/07/2012 | CN201280040745.X | 14/05/2014 | CN103797314
QD04 23/11/2016
chamber
HPI- Liquefier with pressure- Granted
Quantum Design controlled liquefaction CA 14/07/2011 | 16/07/2012| CA20122841818 | 17/01/2013| CA2841818
QD05 —_— 26/03/2019
chamber
HPI- Liquefier with pressure- Intention for
QD06 Quantum Design controlled liguefaction EPO 14/07/2011 | 16/07/2012 EP12811114.3 23/07/2014 EP2756239 grant issued
14/10/2019

chamber
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Other

Non-commercial product patents

patents
Ref. Applicant Title Country P::{:" Filing date| Application No. | Pub.date | Pub. No Status
csIC System and Method for Improving
ATLI0Z | yniversidad de the Liquefaction Rate In CA | 24/06/2016 | 07/06/2017|  CA2969978  |24/12/2017| CA2969978 Granted
Zaragoza Cmocooler-sased Cryogen Gas - 02/07/2019
Ligquefiers
csIC System and Method for Improving
ATLIO3 | jhiversidad de the Liquefaction Rate In EPO | 24/06/2016 | 23/06/2017|  EP17177734.5  |27/12/2017| EP3260801 ugr:raz?;ﬁs
Zaragoza Cmocooler-aased Cryogen Gas -
Ligquefiers
CSIC System and Method for Improving
ATLIOS | yniversidad de the Liquefaction Rate In P | 24/06/2016 | 22/06/2017|  JP16382300.8 | 28/12/2017 | JP2017227432 | Sranted
Zaragoza C[yocooler-sased Cryogen Gas 17/04/2019
Ligquefiers
csIC System and Method for Improving
ATLIO6 | niversidad de the Liquefaction Rate In US | 24/06/2016 | 20/06/2017|  US15/627863 | 28/12/2017 | US2017370638 |  Pending
Zaragoza Cmocooler-sased Cryogen Gas
Liquefiers
c | table f Positive
CSIC, |.Wsu' F f. or gas search issued
ATLI-Ex01 | Universidad de | . 'Juelaclion applicalions, gas EPO | 17/05/2018 | 17/05/2018| EP18382340.0 |20/11/2019| EP3569951 on
liquefaction system and method D
Zaragoza comprising the same 16.11.2018
prsing Pending
csIC Cryocooler suitable for gas Positive
ATLI-Ex02 | Universidad de | . 'duefaction applications, gas PCT | 17/05/2018 | 17/05/2019 | PCT/EP2019/062838 | 21/11/2019 | W02019219928 | $&4rCN Issued
Zaragoza liquefaction Isystem and method on
comprising the same 22.11.2019
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