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TEC-MMG Lis Lab @ ESA-ESTEC

Life- and Physical Science Instrumentation Laboratory (LIS)

: b
Jack van Loon Alan Dowson Francois Gaubert Robert Lindner

flow benches

(fluor.) mic.s i plant chamber FFC
iy, furnace

meeting room clean room

9,®

|
. 1 3 e i |
cleanroom life sciences lab Melissa -
10134 Ej015 ISRU/FFCy, +
=
= other
£joz8 F ESTEC
| = labs !!
analysis lab
ElC14

workbench LC/MS e.g. autoclaves clinostats LDC

Link: ESA TEC-MMG lab s



https://www.esa.int/Enabling_Support/Space_Engineering_Technology/Life_Physical_Sciences_and_Life_Support_Laboratory

LisLab — LDC Facilities @ ESA-ESTEC

Life- and Physical Science Instrumentation Laboratory (LIS)
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Spaceflight vs. Ground-Based Research
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Schematic presentation of potential experiment opportunities compared to 'classic’ experiment setups. Novel space
station facilities as well as ground simulations and centrifuges may be applied to study the role of weight
(accelerations) on various living and non-living samples.


https://www.frontiersin.org/articles/10.3389/fspas.2016.00021/full
https://www.frontiersin.org/articles/10.3389/fspas.2016.00021/full

Large Diameter Centrifuge

- Regular hypergravity research

- Launch simulations

- Parabolic Flight hyper-g phase exploration
- ...etc.

Gravity Continuum The “‘Reduced Gravity Paradigm’ (RGP)
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Centrifuges general topics / background / references:
doi:10.3389/fspas.2016.00021


https://doi.org/10.3389/fspas.2016.00021

LDC Main Properties

diameter : ~ 8 meter

arms : 4

g levels : various (8 locations / arm) ~
exp. Volume: 7 ‘gondolas’; 6 rotating (60x60x80 cm)
center gondola: control / g-sensitive materials

g vector: swing-out:

payload : 80 kg perjgondola (total 210 kg incl. gondola)
g load : 20xg fully loaded
motor : 22 kW (Siemens)

for HyperGES : max 2 weeks use of LDC




The Gondola : Main Propertles
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LDC Data / Electronics Interfaces
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Data / Communication:

- Remote PC (Win10 / (Win7/XP!), non-
Win systems)
(administrator rights!!

- (TeamViewer)

- Exp. dedicated

See also:
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http://esamultimedia.esa.int/docs/edu/LDC_Experimenter_User_manual_V.3_Rev.0_14-May-2019_ESA-TECMMG-MAN-014129.pdf

LDC Start-up & Profiles

Immediate spin up to 20 g and spin down to 1 with fully loaded LDC (6 gondola’s).
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Some ISRU studies in the Large Diameter Centrifuge (LDC)
@ TEC-MMG- ESTEC, Noordwijk, NL
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(Glasgow,UK)

Experiment Configurations
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Some peer reviewed papers from previous LDC studies (non-exhaustive list) on general, , plant biology,
animal physiology, fluid physics, plasma physics, , technology, material sciences and other topics:
see in LDC user Manual;

Centrifuges general topics / background Plasma physics
© d0i:10.3389/fspas.2016.00021 e doi.org/10.1088/1361-6595/aa5ee8.
e doi: 10.3389/frspt.2020.00003. ¢ doi:10.1088/0963-0252/24/2/022002
¢D0I10.1007/512217-015-9462-9 o http://dx.doi.org/10.1016/j.materresbull.2014.03.013
e DOL: /e2013-40408-7
Fluid physics
e https://link.aps.org/doi/10.1103/PhysRevlett.123.244501 Plant biology
©d0i:10.1007/s12217-019-09740-8. ©d0i:10.1038/541598-018-24942-7.
e doi.org/10.1016/j.ijmultiphaseflow.2019.03.029. e https://doi.org/10.1007/s12217-016-9531-8
e DOI: doi.org/10.1016/j.ijheatmasstransfer.2018.12.086 e http://dx.doi.org/10.3389/fspas.2016.00002
e https://doi.org/10.1016/j.fbp.2017.02.001 ©d0i:10.1038/srep07730
e https://doi.org/10.1103/PhysRevE.91.053009 e http://dx.doi.org/10.1155/2014/964203
¢ DOI: 10.1209/0295-5075/110/24001 ©doi:10.1371/journal.pone.0058246
¢ DOI10.1007/s10035-013-0403-2 ©d0i:10.1007/s12217-012-9301-1
e https://doi.org/10.1016/j.expthermflusci.2015.01.011
e https://doi.org/10.1016/j.foodres.2013.10.044. Animal physiology
e https://doi.org/10.1007/s12217-012-9323-8 e doi: 10.1302/2046-3758.102.BJR-2020-0239.R1

edoi: 10.1038/s41526-020-00115-7

¢ DOI 10.7717/peerj.6055.

e https://doi.org/10.3390/ijms20030720
¢ DOI:10.1371/journal.pone.0126928

¢ DOI: 10.1155/2014/679672.

¢ DO0I10.1007/s12217-012-9334-5

Technology
e doi: 10.1016/j.bpj.2021.01.021
¢ DOI: 10.1002/adv.21937
¢ |SBN 978-1-68108-499-2

Material sciences
* DOI: https://doi.org/10.1016/j.ijheatmasstransfer.2018.05.151



https://doi.org/10.3389/fspas.2016.00021
https://www.frontiersin.org/articles/10.3389/frspt.2020.00003/full
https://link.springer.com/article/10.1007/s12217-015-9462-9
https://link.aps.org/doi/10.1103/PhysRevLett.123.244501
https://link.springer.com/article/10.1007/s12217-019-09740-8
https://www-sciencedirect-com.vu-nl.idm.oclc.org/science/article/pii/S0301932218306220?via%3Dihub
https://doi.org/10.1016/j.ijheatmasstransfer.2018.12.086
https://doi.org/10.1016/j.fbp.2017.02.001
https://doi.org/10.1103/PhysRevE.91.053009
https://iopscience.iop.org/article/10.1209/0295-5075/110/24001/pdf
https://link.springer.com/article/10.1007%2Fs10035-013-0403-2
https://doi.org/10.1016/j.expthermflusci.2015.01.011
https://doi.org/10.1016/j.foodres.2013.10.044
https://doi.org/10.1007/s12217-012-9323-8
https://www.sciencedirect.com/science/article/abs/pii/S0939641121000801?via%3Dihub
https://onlinelibrary.wiley.com/doi/full/10.1002/jbm.a.37215
https://onlinelibrary.wiley.com/doi/full/10.1002/jbm.a.37215
https://linkinghub.elsevier.com/retrieve/pii/S0006349521000771
https://www.mdpi.com/1422-0067/21/7/2354
https://doi.org/10.1016/j.bpj.2019.03.038
https://www.liebertpub.com/doi/abs/10.1089/scd.2017.0206
http://rsif.royalsocietypublishing.org/content/13/124/20160688
https://www.dovepress.com/barium-titanate-nanoparticles-and-hypergravity-stimulation-improve-dif-peer-reviewed-article-IJN
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0144269
http://online.liebertpub.com/doi/abs/10.1089/ten.TEA.2012.0267
https://doi.org/10.1016/j.jbiosc.2011.09.025
https://doi.org/10.1016/j.ijheatmasstransfer.2018.05.151
https://iopscience.iop.org/article/10.1088/1361-6595/aa5ee8/pdf
https://iopscience.iop.org/article/10.1088/0963-0252/24/2/022002/pdf
http://dx.doi.org/10.1016/j.materresbull.2014.03.013
http://link.springer.com/article/10.1140%2Fepjd%2Fe2013-40408-7
https://www.nature.com/articles/s41598-018-24942-7
https://doi.org/10.1007/s12217-016-9531-8
http://dx.doi.org/10.3389/fspas.2016.00002
https://www.nature.com/articles/srep07730
http://dx.doi.org/10.1155/2014/964203
http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0058246
https://link.springer.com/article/10.1007/s12217-012-9301-1
https://doi.org/10.1101/2020.05.26.116046
https://www.nature.com/articles/s41526-020-00115-7
https://peerj.com/articles/6055/
https://doi.org/10.3390/ijms20030720
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0126928
http://www.hindawi.com/journals/bmri/2014/679672/abs/
http://link.springer.com/article/10.1007%2Fs12217-012-9334-5#page-1
https://royalsocietypublishing.org/doi/10.1098/rspa.2016.0673
http://onlinelibrary.wiley.com/doi/10.1002/adv.21937/epdf
http://www.eurekaselect.com/153930/volume/1
http://esamultimedia.esa.int/docs/edu/LDC_Experimenter_User_manual_V.3_Rev.0_14-May-2019_ESA-TECMMG-MAN-014129.pdf

Any question / remarks regarding
LDC ?!

Don’t wait asking !
Jack van Loon:

TEC-MMG LIS Lab web URL:
http://m.esa.int/Our Activities/Space Engineering Technology/Life Physical Sciences and Life Support
| aboratory

LDC User Manual:
http://esamultimedia.esa.int/docs/edu/LDC Experimenter User manual V.3 Rev.0 14-May-2019 ESA-
TECMMG-MAN-014129.pdf
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http://m.esa.int/Our_Activities/Space_Engineering_Technology/Life_Physical_Sciences_and_Life_Support_Laboratory
http://esamultimedia.esa.int/docs/edu/LDC_Experimenter_User_manual_V.3_Rev.0_14-May-2019_ESA-TECMMG-MAN-014129.pdf
http://esamultimedia.esa.int/docs/edu/LDC_Experimenter_User_manual_V.3_Rev.0_14-May-2019_ESA-TECMMG-MAN-014129.pdf
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