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Thermal Inputs to 200K Main Shell
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‘ Q5:To space

Main shell : $1920, h1758
Radiator : $2320

T=205.7K

MLI
\P Q3:AFRP Truss

:Spacecraft BUS (300K) Q4:Cooler Mount
4
Radiator for compressor



Cooling chain: 35C+2x (2JT)

Radiation [q2 200K main shell 215.7K (10K margin)
Radiation |[€— 100K shield 103.3K

Mechanical coolers are fully redundant (down to 4K shell)
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Open Structure Configuration

High Frequency Telescope (HFT)

200K
100K
30K
Focal Plane Detectors
AK + Lenslet + Low Pass Filter

4K Baffle Low Pass Filter
Reflective HWP




hermal Inputs to 200K Main Shell

Radiator
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Main shell : $2500, h1600
Radiator : $2900

T=187.8K
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Heat flow diagram (Open Structure)

uoljelpey

(@50W EOL)

S 3 -
ot o = n = X
S X 3 x 2 =
R & -
S IC) IC) <
= = = ~ = ‘
e o c =
LN ~ <
N~ ; .
S 3 S
MW Q'€
MW QO°€
— >
MW T'T
—
MW 0°'S9T | MW 6'8L
— —_—
MW €°0
......... »>
MW TO08 | MWELLT MW T'T
MW 8¢ MW ¢°'T MW Z°0
MW €7T | MW 9'g MW 80 +
MW 299y | MW $°9/T
MW 7' TV T MW T°8¢C MW 9°q
MW £ LTeT| MW 6° LYY MW {7°q
b R P>l - >
v B N2
©s N e >
N o N — N
Q) o o LN <
— — on

Stage

temperature

4.40K

AK/D 1 E T4.5K% i 7= (100% margin)



Thermal Loading from Outer Shell
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NEP Calculation
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Scan strategy and outer thermal design

small o large o

Sun - Sun

Small o is better than large o in thermal point of view.
K. Mitsuda
The shell size and the total mass of the satellite are also important parameters.

Incident angles of light from the Earth and Moon depend on the satellite obit.
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1300mm

Minimum size of the 4K shell

On Halo orbit

4K shell

1640mm < 1700mm "
Sun to main shell : 890 W Sun to main shell : 911 W
Earth to 4K : 2.0 mW Earthto 4K: 0 mW

Moon to 4K : 0.4 mW Moon to 4K : 0 mW ”



1100mm

Minimum size of the 4K shell

On Lissajous orbit

Moon: Sun+20deg

Earth: Sun+10deg
Sun

4K shell

v

1610mm 1700mm
Sun to main shell : 794 W Sun to main shell : 911 W
Earth to 4K : 0 mW Earth to 4K : 0 mW

Moon to 4K : 0 mW Moon to 4K : 0 mW -



