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FIG. 1 MLI Theoretical Heat Flow for Various Shield Emittances and 1.0 Boundary Emittance

1000

—=—NO02 - Foil & Paper (40, 3.6, -)

100 ‘ _ '/

E High Vacuum Range
3 10+ to 10! millitorr
v No Vacuum Range
R0 | ; | 10% to 106 millitorr
Z
=

! | — =

Soft Vacuum Range
10! to 10* millitorr

0.1
0.001 0.01 0.1 1 10 100 1000 10000 100000 1000000

Cold Vacuum Pressure (millitorr)

FIG. 2 Variation of Heat Flux with Cold Vacuum Pressure: example MLI system of 40 layers foil and paper with boundary temperatures

of 78 K and 293 K and nitrogen as the residual gas. [Note: 1 millitorr = 0.133 Pa]
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TABLE 1 Performance and Weight Summary for Typical Installed MLI Systems

System Characteristics Installation Data Fhermal-Performanee
System System-Stifface  System? B o) Effective D
Perfora- Neo—of Systerm-wi: y HeatFiuxB Effective® Fhermal?
Nuraber Radiation-Shield Spacer i .' Area Fhiekness Total Emittance  Conductivity
tions  Shields g o2 m2 P o in | W/m2 Buyhs2 Emittanee  PerShield S —
+ Y- = SHayers-sitk-netting-per RO -5 137 0.028 367395 NAE NA 104 033 2:3%x10=2 42102 netealeulated
beth-sides shietd
2 J=mil polyester A1 coated 2-ayers-sitk-netting-per Ao -5 —+H2 60623 —3673%5 NA NA 136 643 3.3%x10-7 -1.7x10-2 notcalculated
beth-sides shietd
3 Ia=-mil polyester Al coated 2ayers-glass-fabrieper Ao -5 —288 0059 —364395 NA NA 167 653 S e setecleniniee
beth-sides shietd
4 1-88%perforated—4-mit 2ayers-glass-fabrieper yes -5 —288 06059 —3674395 NA NA 328 164 71%x10-2 -3.6x10-7 notcalculated
polyesterAt-—coated shietd +88%
beth-sides
5 Ya-mil polyester A1 coated 20-mit-open-celt Ao 10 —234 6648 —2149-236 NA NA +23 039 2:6x10=2 26x10=2 netealetlated
beth-sides polyurethanefoam
beth-sides
7 a-mil polyester A1 coated 2:8-mit-Dexiglaspaper Ao 36 —763 61444 —548-5906 NA NA +42 045 H=10=2 93 %102 netealeulated
beth-sides
8 Ya-mil polyester A1 coated Ie-mil polyester Ao 36 527 6468 —NA NA NA NA 492 o6+ 425103 154x10=2 netealeulated
beth-sides BimplarAt
eoated-both-sides
9 3-mit-Atfeil dimpled-compeosite-0-3-mil Ao 20 5227 167 —>2:69>29 NA NA 309 698 Gt Ao 070 setecledloted
a=mil-polyester
At-coated-one-side 5%
TABLE 1 Performance and Weight Summary for Typical Installed MLI Systems
System Characteristics Installation Data Thermal Performance
CVvP CBT
No.E n t Ae 5 WBT k
- Reflector*? Spacer® - - - _ £ 2 — 4 -
n/mm mm m? kg/m2 u K K W/m? mW/m-K
NO1 Foil Paper 60 25 24.5 0.349 e 0.010 86 295 0.734 0.086
No2 Foil paper 40 3.6 1.2 0.324 . 0.001 78 293 0.586 0.030
NO3 Foil paper 80 3.8 211 0.341 0.003 78 293 0.516 0.051
NO4 DAM paper 30 21 19.0 0.338 e 0.001 78 293 0.373 0.033
NO5 DAM Polyester fabric 40 3.0 13.6 0.328 87 0.008 78 300 0.639 0.039
NO6 DAM Polyester fabric 10 1.6 6.4 0.316 - 0.008 78 293 0.557 0.016
No7 DAM Polyester net 40 2.6 15.5 0.342 e 0.010 78 293 0.398 0.028
NO8 DAM Polyester net 60 14 42.6 0.377 55 0.002 78 293 0.366 0.073
NO9 DAM Polyester net 30 4.3 7.0 0.317 e 0.011 78 298 0.883 0.029
PO1 Poly film goldized 3 layers silk netting 5 - 3.67 - HV 78 300 1.04 e
both sides
P02 DAM 2 layers silk netting 5 - - 3.67 . HV 78 300 1.36 .
P03 DAM 2 layers 5 » » 3.67 » HV 78 300 1.67 .
glass fabric
P04 DAM, 1.9% perforated 2 layers glass fabric 5 - - 3.67 - HV 78 300 3.28 -
P05 DAM 0.5-mm polyurethane foam 10 - - 2.19 - HV 78 300 1.23 -
P06 DAM 0.9-mm polyurethane foam 37 - - 2.92 - HV 78 300 0.54 -
Po7 DAM 0.07-mm paper 30 e - 5.48 e HV 78 300 1.42 e
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System Characteristics Installation Data Thermal Performance

CvpP CBT

E =
No._ Reflector®® Spacer® Z * ! he L 2 — g L
n/mm mm m? kg/m o K K W/m? mW/m-K
Po8 DAM 0.013-mm polyester Dimplar 36 e e - e HV 78 300 1.92 -
Aluminized both sides
P09 Crinkled poly film aluminized none 42 - .| 2.69 1.} HV 78 300 1.89 .
one side, 0.5% perforated
P10 Foil, 0.006-mm glass fiber paper 29 - - 0.16 - HV 78 300 0.76 0.038
P11 Foil, 0.006-mm rayon fabric 36 n B | 1.09 B HV 78 300 0.57 0.033
P12 Foil, 0.006-mm glass fiber web 21 - - 0.28 - HV 78 300 1.83 0.189
A Double AIum|n|zed Mylar (DAM) onester film, 0.006-mm (0.25 mil) thick, and metalized on both sides unless otherwise noted.

-Foil film is aluminum foil unless otherwise noted.

C—e—-—[Paperq#A spacer]e |sIF micro- flberglass Wpaper4 unless otherW|se noted

P Between-beundary-temperature-giverinfoetneteAll CVP for high vacuum condition; where the measurement is unknown, the designation HV is given (assumed to A-be 0.005 p on charts). Note: 1y = 1 millitorr =

0.133

Pa.
E_NA-net-avaitable-Designations starting with an N indicate a cylindrical test configuration; the P designations indicate a flat plate test configuration.

€1 - NOV2O/0vLD ﬁfﬁ’y


https://standards.iteh.ai/catalog/standards/sist/b8bdc840-2a8a-4e83-a72e-9b0f3a9c0d80/astm-c740-c740m-13

ull

AEIW C740/C740M - 13



https://standards.iteh.ai/catalog/standards/sist/b8bdc840-2a8a-4e83-a72e-9b0f3a9c0d80/astm-c740-c740m-13

ull

AEIW C740/C740M - 13



https://standards.iteh.ai/catalog/standards/sist/b8bdc840-2a8a-4e83-a72e-9b0f3a9c0d80/astm-c740-c740m-13

ull

AEIW C740/C740M - 13

10


https://standards.iteh.ai/catalog/standards/sist/b8bdc840-2a8a-4e83-a72e-9b0f3a9c0d80/astm-c740-c740m-13

