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Introduction 

MLI could be the best kind of thermal insulation 
but 

degrading effects due to: 
mechanical load 
cut-off points at non-developable surfaces 
increase of residual gas pressure 
inappropriate installation 

⇒ lead to a disproportional increase of effective heat conductivity 
poor predictability 
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quasi-ideal values 
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Introduction 

A better predictability and so the choice of the effectively best kind of 
insulation requires 

detailed investigation of the degrading effects 
 
Here: 

 

Investigation of the influence to T-junction connec-
tors (cut-off points) on thermal performance of MLI 
 

T. Richter | CEC 2015 26.06.2015 



Institute for Technical Physics | Cryogenics 4 

Experimental Setup 
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identical 
surface 

A1-A2 
B1-B10 
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Variations of Insulating with MLI 

Test without any MLI 
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A1 B1 

�̇�𝑞 = 120.85
𝑊𝑊
𝑚𝑚2 

surface identical 
but 

different geometry 

�̇�𝑞 = 19.27 
𝑊𝑊
𝑚𝑚2 

Explanation of large 
difference: 

Test object B sees itself 
Low inclination of 
branches  gas film 
Superheating of these gas 
films 
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Variations of Insulating with MLI 

Cylinder with 12 layers MLI (Jehier) 

T. Richter | CEC 2015 26.06.2015 

A1 

�̇�𝑞 = 120.85 
𝑊𝑊
𝑚𝑚2 

A2 

�̇�𝑞 = 1.17 
𝑊𝑊
𝑚𝑚2 

𝑞𝑞𝐴𝐴2
𝑞𝑞𝐴𝐴𝐴

= 0.97% 
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Variations of Insulating with MLI 

Cylinder with T-junction connectors (12 Layers MLI) 
Complete coverage with two blankets (one on each side) 
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B1 

�̇�𝑞 = 19.27 
𝑊𝑊
𝑚𝑚2 �̇�𝑞 = 3.27 

𝑊𝑊
𝑚𝑚2 

B2 

𝑞𝑞𝐵𝐵2
𝑞𝑞𝐵𝐵𝐴

= 16.9% 

𝑞𝑞𝐵𝐵2
𝑞𝑞𝐴𝐴𝐴

= 2.7% 
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Variations of Insulating with MLI 

Cylinder with T-junction connectors (12 Layers MLI) 
adjusted insulation with blankets to minimize �̇�𝑞 
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B3 �̇�𝑞 = 5.09 
𝑊𝑊
𝑚𝑚2 

𝑞𝑞𝐵𝐵𝐵
𝑞𝑞𝐵𝐵𝐴

= 26.4% 
𝑞𝑞𝐵𝐵𝐵
𝑞𝑞𝐴𝐴𝐴

= 4.2% 
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Variations of Insulating with MLI 

Cylinder with T-junction connectors (12 Layers MLI) 
adjusted insulation with blankets to minimize mean heat transfer surface 
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B6 �̇�𝑞 = 6.39 
𝑊𝑊
𝑚𝑚2 

𝑞𝑞𝐵𝐵𝐵
𝑞𝑞𝐵𝐵𝐴

= 33.2% 
𝑞𝑞𝐵𝐵𝐵
𝑞𝑞𝐴𝐴𝐴

= 5.3% 
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Variations of Insulating with MLI 

Cylinder with T-junction connectors (12 Layers MLI) 
wrapping with small MLI-band 
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B7 

�̇�𝑞 = 7.10 
𝑊𝑊
𝑚𝑚2 

𝑞𝑞𝐵𝐵𝐵
𝑞𝑞𝐵𝐵𝐴

= 36.9% 

𝑞𝑞𝐵𝐵𝐵
𝑞𝑞𝐴𝐴𝐴

= 5.9% 
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Variations of Insulating with MLI 

RUAG insulation (12 Layers MLI) 
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B10 (RUAG 2014) 

�̇�𝑞 = 4.2 
𝑊𝑊
𝑚𝑚2 

𝑞𝑞𝐵𝐵𝐵
𝑞𝑞𝐵𝐵𝐴

= 21.8% 

𝑞𝑞𝐵𝐵𝐵
𝑞𝑞𝐴𝐴𝐴

= 3.48% 
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�̇�𝑞𝐵𝐵𝐵𝐵/𝐴𝐴𝐵𝐵
�̇�𝑞𝐵𝐵𝐴

 
cyl. with T-junction connectors and no insulation 

adjusted insulation with blankets to minimize q̇ 

wrapping with small 
MLI-band 

smooth cylinder –  
12 layers MLI 

adjusted insulation with blankets to minimize 
mean heat transfer surface 

RUAG (2014) 
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Results 
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�̇�𝑞𝐵𝐵𝐵𝐵/𝐴𝐴𝐵𝐵
�̇�𝑞𝐵𝐵𝐴

 [h] 
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Conclusions 

normally complex structures with non-developable surfaces get higher 
heat loads than simple structures with developable surfaces 
non developable surfaces requires a tailored MLI-installation, which 
results always in higher heat loads 

only the non-consideration of the T-junction connectors results                     
in quasi-ideal heat loads like for the smooth cylinder 

 
 
insulation installations using blankets are mostly more effective than 
wrapping with small MLI-bands 
the most effective insulation installation was done by RUAG and 
reduces the heat load to 4.2 W/m2 

also the worst installation of these tests reduces the heat load to 9.3 W/m2  
(~ 50%) in comparison with no insulation 
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Thank you 
for your 
attention 
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