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Thermal Shroud Design of a Large Space Simulator(® 8mx L 10m)
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Abstract

Thermal vacuum test for satellites should be performed before launch to verify the feasibility of satellites'

operation in a harsh space environment which is represented as an extremely cold temperature and vacuum
condition. A large space simulator(®8mxL10m) has been demanded to accomplish the thermal vacuum test

for the huge satellites designed in compliance with the national space program of Korea. In this paper, the
design and calculation of thermal shroud which is the core part of large space simulator were discussed. The

characteristics of the large space simulator being constructed at Korea Aerospace Research Institute(KARI)

were depicted.

: 2 £ (absorptivity)
: WALE (emissivity)

: Stefan-Boltsmann <(5.67x10°W /m2-K*)
. & A =& (thermal conductivity, W/m? - K)

: T A (m?)

: Q123 (enthalpy, kl/kg)

. %35 (Boiling Rate, 1/hr)
: A¥(kg)

53] (kg/m’)

: H] g (specific heat, J/kg - K)
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Table 1 Properties of Liquid Nitrogen and SUS304L

Stainless Density(p o) 7900 kg/m’
Steel _
(SUS304L) Specific heat(C,, ) 477 J/kg - K

PROPERTIES VALUE
Normal boiling
point(BP) 77K

Liqui Latent heat of

iquid L 198.6 ki/kg

N]‘[rogen vaporlzatlon(hfg)
Density( p (x2) 809 kg/m’
Specific heat(C, 1 n2) 2.06 kJ/kg - K

Augret e F FEFMS) 11.12 ton &2
A A AR
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P =
Eqvousc = Cps X MS x (298K —77K) a
=1.172x10° J
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Table 2 Specifications of Halogen Lamp System

No. of Halogen Lamps 336

No. of Groups 42

Operating Power of each lamp | 168 W (max. 650W)

Total Operating Power(Pjamps) 56.5 kW
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Epot = Cps X MS x (423K —298K)
=6.63x10% J
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Table 3 Thermal Shroud Specification

Pitch of Dimples 50.8 mm
Height of Dimple 10 mm

Dimple Diameter 25.4 mm
Dimple Pattern Square

Material SUS 304L

Table 4 Diameters of
Liquid or Gaseous Nitrogen Pipes

Locations of Liquid or Gaseous .
. . Inner Diameter (mm)
Nitrogen Pipes
Shroud Inlet 25.4
Shroud Outlet 50.8
Exhaust Header Pipe inside
Chamber 1524
Exhaust Header Pipe outside
Chamber 203.2
Exhaust Header Pipe inside 101.6
Chamber from Door Shroud '
Exhaust Pipe from Phase 304.8
Separator

42 LHOAAE T
Aoj Al zEe] F ojghe Amphgretgo
A o =Z 0

27 duggieeEs
keflem)Z5-E o] A HBFS E51o]
d, o o 7|gd Aivtre 3

1239




2004

9]
27|

Separator) &
A 2o
A3 A,

Ak frekgeo) B7he
HEo AATFEe 145431

of mobxl AAALE AA7

st THFoRA BT ol% €
1ol ebAL 9 A oA

[e) o] 5 =~
TS AT F AT A=z

&5 ¢t} (Fig. 3)

O}r’, ol-m
ol

S

2 K
i)
o2
ol

AT
i

B
e
>
I
i)
2

(¢}

i T

u
S
- m_{N,
S i)

2
i
s
rr N
o o
9L of

o i
=

B~ u
o,
[kl
il

o fE N T (U

O
L&
o Mo N K

LN2
TANK

T |

Hottom Shroud

e

Platform Shroud

ouUTsipg  Cold Plate

Fig. 3 Cryogenic System
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