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Abstract
Most spacecraft developed and operated today generally use Multi-Layered Insulation (MLI) blankets as the most 

efficient thermal control element. Conventional MLI blankets are composed of multiple layers of low-emittance films and 
netting spacer. One of the conventional problems is a decrease in thermal insulation performance caused by interlayer 
contact. It is also difficult to quantify the thermal insulation performance because the performance is affected in degree of 
interlayer contact and contact pressure. Therefore, in this study, a new Non-Interlayer-Contact spacer is originally 
developed to prevent from uncertain interlayer contact and to improve thermal performance. In this paper, concept of 
non-interlayer-contact spacer is presented.
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� � � � SPICA (Space Infrared Telescope for 
Cosmology and Astrophysics) ���������� 3), 

4)������SPICA������� 1������
�������� Outer Shield �Middle Shield��
������MLI���� SPICA������MLI
����������������� 0.0042����
���������������� 20 mm����
�����������������������
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� 1 SPICA����

Outer Shield ��, K 120.6
Middle Shield ��, K 81.5
�����, W/m2 0.04���
�������, mm Min 20

����������0.0042 [�]
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��N=4��s=0.03�Tout=120.6 K�Tin=81.5 K����
����������� MLI �������eff �
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���������������MLI�����
���� 4 mm�50 mm ������������
�����������������������

���������� 3�������N=6�lp=50 mm�
�s=0.03������������ R� 2.8×105 K/W
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���� 6����MLI���� 20 mm�����
������������� 4 mm �������
2.8×105 K/W�����������������
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Thermal Resistance 
R, ×103 K/W 280 380 280 380

Number of Layer, - 5 5 6 6
Heat Flux of 
Radiation, W/m2 0.036 0.029

Heat Flux of Spacer 
Conduction, W/m2 0.014 0.010 0.011 0.0083

Effective Emissivity, 
- 0.0053 0.0049 0.0042 0.0039
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