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Abstract - MLI(Multi-layer Insulation) is widely used to get highly insulating on cryogenic system in order
to reduce heat loads. MLI for satellites thermal performance is changed by materials and laminated method.

In this study, a composite multilayer insulation by application of heat stroage tank performance were compared
with materials and laminated to change the way.

Experimental methods of the KS C 9805 was used, the composite multilayer insulation and EPS was compared
with the insulation performance. A method for analysis of experimental results is the equivalent thickness about
CMI and the insulation performance were used to compare thermal conductance.

As a results, the equivalnet thickenss and the thermal conductance of the composite multilayer insulation
were smaller than the EPS and the thermal performance are more excellent. In addition, the configuration of
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the composite multilayer insulation materials and laminated method varies depending on the overall heat transfer
coefficient was confirmed.

Key words : Composite multilayer insulation, overall heat transfer coefficient, dimensionless temperature ratio
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Fig. 2. Construction of composite multilayer insulation
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Table 1. Composite multilayer insulation of application type
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Fig. 3 Experimental Equipment

Table 2. Specification of Heat Storage Tank
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Fig. 4 Internal Geometry of Heat Storage Tank
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Fig. 5 Type 1 CMI and EPS installation heat storage tank

Q= Qo™ Qrua 3)
(h hrad)A( Ts‘ - ]—:z) = h’sA( :Z—'s - 7‘(’;)

(Hel 2 @ 2 3)S ddste] uA H3
gejstol B2Ae] 57t FAR Aelshd &
FER 27k Folxl 7] e] B Al Ee]
S7F S A @S 2ol 72 5 vk

e

232, 49 A% L B4
Folzl Lol tht = kel DL A A
(S)sh 2, o] we) &4 de 4 (6)3} Lt

> oMo
Lo e go >

(7,,— T )(me, )In (7}1 ];)
i L (7,- 1)
;= ft a 5)
v 3.6¢4

= gAY 9 A AF 85

=D?
’ D1
8 7
= UL = I
A t

1, — T,
q=7<df 1> (6)
.

2 (5)2 goll el Aelsk = A (6)dl st
2] (6)E k’oﬂ A Aelshd 2

(7)°] €k
1
k=d LT, 1 (7
q hy
3. A% Ay 9 HE
3.1, A% A}

B v waAe] A9 Avte] g 13 790
Efuiglon], of W MAE Aeae ARkslel 3o
Qelsigieh ¥ 38 By o] Lwrh ol s o

T
ge &4 dge] Al AL S 4 vk

EPS 7} AE Apte A 40 ERHSITE
3E 45 B ol b Z%yeOﬂtt}F/}EPs

7} ﬂL gebiom, CMI 57 ] 57 A9
HIE 0.143 ~ 0.8339] W2l AL < & 9k

E 5T A (DS olgste] 7ot 59 o ddA)

o] HL=ES AT Aotk Type 2& A|¢|E v

A Type GA=go] Hlul thidel EPSe] EA=&

Journal of Energy Engineering, Vol. 23, No. 3 (2014)



86

T
i)
o
oX,

N R

48

il

Temperature [T |

; s
Timelhour)

(a) (b)
Fig. 7 Result of heat storage tank insulation test
Table 3. Result of heat storage tank insulation test
. . . . Start temp. | Finish temp. Heat loss Atmospheric temp.
Serial No. Kind of insulation (€] (€] (W] [C]
| EPS 51.1 46.2 495.9 253
Type 1 CMI 50.4 40.3 1,051.7 )
) EPS 50.4 45.5 512.8 26.6
Type 1 CMI 50.5 40.6 1,041.3 )
3 EPS 60.0 52.9 735.7 251
Type 1 CMI 60.0 47.6 1,297.7 )
4 EPS 58.8 51.0 816.3 187
Type 1 CMI 58.9 46.0 1,350.0 )
s EPS 60.2 52.2 837.2 193
Type 1 CMI 60.4 474 1,360.5 )
6 EPS 58.4 48.9 994.2 185
Type 1 CMI 58.7 47.1 1,214.0 )
Table 4. EPS equivalent thickness of CMI
Experiment application Outdoor CMI thickenss Equivalent .
Type . . . Ratio
thickness [m] temperature [ C] [m] thickness [m]
Type 1 25.8 0.007 0.022 0.318
Type 2 26.6 0.01 0.016 0.625
Type 3 0.05 25.1 0.01 0.012 0.833
Type 4 ’ 18.7 0.01 0.014 0.714
Type 5 19.3 0.01 0.012 0.833
Type 6 18.5 0.005 0.035 0.143
Table 5. CMI thermal conductance of each type A= 177 ol dnt ole 53 v waAt
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